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SURVEY  MAXIMS 

However  apparently  valueless  the  oountry,  ...  a  know¬ 
ledge  of.. .a  country  is  the  first  step  to  improvement  and. ..must 
be  based  on  good  maps  [  168  ]. 

Andrew  Waugh. 

Where  the  conditions  requisite  to  ensure  accuracy  are  not 
carried  out,  errors  will  be  generated  and  accumulation  of 
error  muBt  be  expected  [  286  ]. 

Andrew  Waugh. 

Sound  training  in  the  first  instance,  and  vigilant  inspection 
afterwards,  are  essential  to  the  success  of  all  great  undertakings, 
in  every  country  [  290  ]. 

Andrew'^auqh. 

Neither  the  Himalaya  snows,  nor  arid  deserts,  nor  dense 
unhealthy  jungle,  nor  hostilities,  ...  have  been  allowed  to  arrest 
the  progress  of  surveys  in  our  time  [  283  ]. 

Andrew  Waugh. 

Nothing  is  impossible  which  has  not  been  tried  [  205  ]. 

Andrew  Waugh. 

Surveying  is  a  profession  which  requires  exclusive  devotion 
to  achieve  much  above  mediocrity  [  143  ]. 

Andrew  Waugh. 

• 

Working  out  traverses  with  logarithms  or.. .tables  is  neither 
an  exhilarating  or  interesting  occupation,  but  it  is  unfor¬ 
tunately  a  work  which  all  revenue  surveyors  are  at  timeB 
obliged  to  do  [  265  ]. 

Donald  Vanrenen. 

As  time  rolls  by  people  forget,  after  elaborate  and  expensive 
surveys  have  been  made,  ...  that  the  old  document  was  good 
in  its  generation,  and  correct  to  the  extent  of  information 
then  procurable  [317  ]. 

Henry  Thuttj.ter. 

v  .  . 

The  sub-assistants  of  the  Great  Trigonometrical  Survey... 
would. ..make  every  personal  sacrifice  for  the  honour  and  suc¬ 
cess  of  the  Department.  ...  No  class  of  men  in  India  go  through 
more  hardships  •  and  privations,  and  none  are  more  cheerful, 
well  disposed,  obedient  and  loyal  [  409  ]. 


Andrew  Waugh. 


VOLUME  I  18th  Century  .  ‘  Published  1945. 

VOLUME  II  1808-15  <  '  „  1950. 

VOLUME  III  '1015-30  '  "•  *  ~  „  1954. 

VOLUME  IV  1 83CM3  George  Everest  1  „  1958. 


VOLUME  V 
Published  196  8 


PRINTED  IN  INDIA 


Sktrl)  Mty 

H  V  or  THE  .  --  ■  • 

S'k- ;  *7V: :  ^  ~  _  V  ;  • ,  :  ..  .  • 

/?*<•  f/  z  ^  d  aizifz&jzjE 

J  j$0JWzj/  /A  e  /l SJ ss  Ay  fA<?  ICO 

SZ  77  s/  s/s*  rfst  sA*  SHOOTUICMMIN tA^vALOGZ7It 


.  '-/■.  .-  .  /JVM  &JE  .  ' 

JZesZizced  fro  in  JFassjr-JHi  /o  ^  sfrirjc  . 


pbetch  of  tlaer  j?uf«idJioli  Recife  frovn  tlie  Tillage  of  Hutr*L  Killa. 

.  A  —  S**w»**»  i  t  of  foi  war  Pa  ** 


'  ® .  .  D-  S^f %9*sy  Dt 

C-  of  Bnwan. 

D  ^)Car4hi  Movhtain., 


Addenda  &  Corrigenda,  Vol.  n 


Supplementary  to  lists  on  p.  xiii  of  Vol.  IT,  pp.  v  to  vii  of  Vol.  HI,  and  p.  v  of  Vol.  IV. 


xxir  against  Plate  H,  del.  A  Ceded  District*. 

XIT;  below  As  R-  enter  BM.  Cat.  MB.  Catalogue  of 

MS.  Maps  ijtjhe  British  Museum,  1861. 

BM.  Cal.  Pr.  Catalogue  of  Printed  Maps  in  the 
British  Museum, 
below  Bnchsnsn  enter  Bullock 

Historic  Delhi.  Humphry  Bullock,  Delhi,  1951. 
Bnrkill  Chapters  on  the  History  of  Botany  in  India, 
I  to  m.  I.  H.  Burkdll.  Journal  of  the  Bo.  Nat. 
Hist.  Soc.  vols.  51,  Dec.  1953  ;  54,  Dec.  1856  ;  68, 
Doc.  1961. 

xx  vii  below  Geo.  Everest  insert  Geo.  Mag. 

Geographical  Magazine,  Loudon,  monthly  from  1874. 
col.  2,  against  Izzut  Oollah;  at  end  of  the  line  1 
read  Izzut. 

xxviii  col.  2,  against  Thackeray,  for  Notes  read  Notices; 
below  Williams  insert  Williams,  O.  B.  O. 

Historical  <b  Statistical  Memoir  of  Dehra  Doon. 
o.  B-  o.  Williams,  bcs.,  Roorke*,  1874. 

13  to  n.7  add  Fleming’s  fdbks.,  10  Cat.  (  157  )  ;  1-inch 
map  ;  ib.  (  191  ). 

17  to  n.4  add  ;  10  Cat.  (  196-7  ),  Morrieson’s  svys. 
1811-5,  tr.  from  lo.  to  India,  1924. 

23  to  n.9,  as  amended  rv  (  v  ),  after  Blunt  add 

10  Cat.  (  111,  181  ). 

24  at  end  of  note  1,  add  ;  Sackville’s  maps, 

MRio.  55  (  12—4,  38  ) ;  56  (  2  ). 

25  n.3,  amended  m  (  vi ),  for  180  read  180-1. 

33  to  n.4,  add  ;  IO  Cat.  (  210,  226  ) 

to  n.6,  amended  rv  (  v  ),  add  ;  10  Cat.  (  210  ), 
routes  1808. 

at  end  of  para  4  from  bottom,  after  1812,  insert  ref. 
to  new  note,  to  read  ;  10  Cat.  (  226  ). 

35  to  n.6  add  ;  10  Cat.  (  217  ),  Blake’s  fdbk. 

36  n.3,  line  2,  for  38  et  seq  read  36-9. 

37  to  n.10  amended  m  ( vi  ),  add  ;  10  (  210  ), 

routes  of  1812. 

45  to  n.10  add  ;  IO  Cat.  (  210  ),  map  of  S.  frontier. 

46  n.  2,  line  2,  before  BSC.,  insert  ;  10  Cat.  (  201  ), 

Smyth’s  svy.  ;  to  n.3,  IO  Cat.  ( 201  ),  Raper’s  svy. 
50  n.  1,  del.  elsewhere  and  after  Keia  insert  10  Cat. 
(265). 

65  under  section  Elphejstone’s  Mission,  para  1,  line  5, 

after  Kashmir  insert  ref.  to  new  note,  to  read 
Afghans  held  Kashmir  1752  to  1819. 
to  n.7,  add  ;  Macartney’s  routes,  IO  Cat.  (  259  )  ; 
Ocean  Highways  (  207  ). 

66  at  end  of  para  2  from  bottom,  after  critical  enter 

semi-colon. 

to  n.4  add  JO  Cat.  (  478  ),  Macartney's  map  of 
Kingdom  of  kAuI,  1809  ;  revised,  London,  1838. 
to  n.8  add  ;  10  Cat.  (  234-5  ),  Tickell’B  routea 
to  n.15  add  ;  Memoir  on  Map  of  Afghanistan, 
IO  Cat.  (  473-4  ). 

70  para  8,  line  4,  before  pi.  8  inside  bracket,  insert  71  n.2. 

71  n.2,  before  brio,  insert  IO  Cat.  (  467—8  ),  and  to 

n.10  add  ;Snow  Mountains  laid  down  Nathpur 
to  Moradabad,  IO  Cat.  (  468  ). 

79  at  end  of  para  1,  after  Ganges  add  [  I  :  72-3  ]. 

80  at  end  of  para  3,  after  Ludiana  add  IO  Cat.  (  354  ). 
87  at  end  of  para  6  from  bottom  after  peak  add  [  v,  83  }. 

94  n.3,  line  2,  after  222  insert  10  Cat.  (  296  )  ;  and  to 

n.S,  add  ;  road  avys.  N.  of  Bangalore,  1801, 
J.  Colebrooke,  IO  Cat.  (  295  ). 

95  note*  fl,  "7,  8,  for  00  read  1800;  to  n.8,  add 

;  Arthur's  svy.,  1800,  10  Cat.  (  295  ). 

98  to  n.  7,  add  ;  ivy.  of  if.  frontier  of  Mysore,  1801, 
IO  Cofr(  296  ). 

101  n.S,  before  Map  insert  1-inch,  and  after  Map  insert 
IO  Cat.  (  297  ). 


E*g® 

102  to  n.6,  add  ;  Morison’s  »vy.  of  Nagamungalam  1803, 
IO  Cat.  (  295  ). 

109  to  n.2,  add  ;  10  Cat.  (  395  ),  Canara,  h.  Div.,  b.s. 
Ward,  1806,  1-inch  to  m. 

112  to  n.S,  add  ;  Memoirs,  5  vols.,  1808,  IO  Cat. 
(  292—3  ) ;  maps,  1802—8,  ib.  (  293—5  )  ;  Mysore  A 
Ceded  Dista.,  1815,  ib.  (  320  ). 

129  to  n.6  add  ;  10  Cat.  (  391  ),  8.  Arcot,  4-m.  to  inch, 
1805-14. 

137  to  n.6,  add  ;  Everest's  Java  Journals,  10  Cat. 

(579). 

138  to  n.5  add  ;  10  Cat.  (  619  ),  Baker’s  Java  memoirs. 
141  pi.  13,  to  last  note  after  original  add  10  Cat.  (  357  ), 

MRIO.  3-PT-15. 

155  n.8,  as  amended  m  ( vi ),  before  10  Cat.  (33) 
insert  trgn.  and  at  end  add  ;  4-m.  dist.  maps, 
10  Cat.  (  326-1,415). 

169  at  beginning  of  n.4,  before  Memoir,  insert  Hardy’s 
6i-m.  map,  10  Cat.  (  454  ) ; 

173  to  n.5,  add  ;  10  Cat.  (  416  )  ;  Kathiawar,  Cutch 

&  part  of  Gujarat  in  13  sheets,  ib.  (  454  ). 

174  n.2,  before  Journal  insert  Sketch,  IO  Cat.  (  482  ). 

176  to  n.3,  add  ;  10  Cat.  (  485  )  ;  10-m.  map  of  Azer- 

baeejan,  etc.,  Sutherland,  1808-9. 

196  to  n.6,  add  ;  10  Cat.  (  623-4  ),  obsns.  by  Golding- 
ham. 

274  para  4  from  bottom,  at  end  of  line  5,  after  Mysore, 
insert  ref.  to  new  note  to  read  ;  Mackenzie’s  routes 
A  maps,  1792  to  1802,  10  Cat.  (  318-9  ). 

276  line  2  of  para  5  from  bottom,  against  pi.  11  insert 
ref.  to  new  note  to  read  inch  MRIO.  135  (  55a  ) ; 
Mysore  Dominions,  presented  by  Mackenzie  to 
Mark  Wilks,  Madras,  22-10-1808. 

285  to  n.3  add  ;  10  Cat.  (  84—5  ),  11  sheets  unfinished 
1807  ;  9  Bheets,  issued  1821. 
to  n.9,  add  ;  BM  Cat.  Pr.  52415  (  18  ). 

287  para  2  from  bottom,  line  2,  after  1816  insert  ref.  to 
new  note  to  read  16  m.  to  inch,  9  sheets,  1816, 
IO.  Cat.  (  85  ). 

316  to  n.3  add  ;  10  Cat.  (  354  ),  svy.  of  Madras  A  En¬ 
virons.,  Dec.  1805  to  April  1806. 

380  col.  2,  to  para  3,  after  Cochin  insert  ;  IO  Cat.  (  414  ). 

381  col.  2,  insert  new  line  6  ;  Dec.  1805,  svy.  of  St. 

Thome,  Madras,  IO  Cat.  (  354  )  [  316  ]. 

382  ool.  2,  under  Blake  insert  new  line  5,  m.  e.  1806, 

Elizabeth  Lidington  to  old  line  5  after  (  622  ) 
add  rv  (  638,  v  ). 

383  col.  1,  under  Blank,  line  7,  for  632  read  322,  and  add  ; 

Conolly  (  86/92  ). 

at  end  of  lino  14,  after  (311  ),  add  ;  IO  Cal.  (  196  ). 
at  end  of  line  5  from  bottom,  after  canal  add 
JASB ;  u,  1833  (  112-4  ). 

384  col.  I  under  Buchanan  at  end  o'  line  7  add  Burkill,  I 

(865—6).  line  11  before  1800  enter  From  May 
lines  14—5,  del.  compiled  and 
to  n.4,  add  ;  IO  Cat.  (  169  )  ;  dist.  maps,  c.  1814. 
386  ool.  1,  under  Colebrooke,  Henry  Thomas  at  end  of 
line  12  add  Burkill,  I  (  803  4  )  at  end  of  line  18  add 
interested  in  Botany. 

last  line  ajter  (pi.  11  ),  insert  IO  Cat.  (  295  ). 
col.  2,  under  Colebrooke  r.h.  after  line  18,  insert 
para. 

A  nephew,  also  Robt.  Hyde,  son  of  SG.’a  2nd  son, 
Ulrich  (  1804-28),  was  b.  1827. ..Ens.  Bo.  Inf. 
1846. ..Asst.  Rev.  Survr.  Ahraadnagar,  1848. ..dr. 
nr.  Poona,  3-10-49  [  v,  393  ]. 

392  col.  2,  under  Cbawiord,  para  5  from  bottom,  lint  6. 
read  mission. 

397  col.  1,  under  Fleming,  line  12,  after  723,  add,  inside 
bracket  777. 
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to  n.  6,  add  ;  10  Cat.  (  624  ),  ms.  obsna.,  1821. 
under  Gbindlay  for  16  m.  map  read  Map  of  India, 
col.  1,  under  Hkyne,  insert  new  line  2, 

b.  1-1-1770,  at  Doebra,  nr.  Pima,  Germany. 
to  line  4,  after  birth,  add  .  ed.  Dresden, 
line  7,  after  ns.  insert  1813  and  after  (  143  )  add 
;  Burkill,  I  (  857-8  ). 

Insert  new  line  8.  6ailed  Copenhagen  Sept.  1790; 

arrd.  Tranquebar  [  a.  Coast  pi.  1  ]  11-1-1792. 
ool.  2,  para  3  from  end  of  HeTki,  line  l.del.  granted. 
line  3,  after  2  years.  Jot  Asked  to  be  read  and 
Arrd.  Madras  30-3-16. 

to  n.6  add  Sold  at  6otheby’a,  London  17-1-1956, 
water-colour  drawings  of  Indian  plants  from 
Heyne’s  oolln. 

col.  1,  under  Lambton,  line  4,  after  1794  insert; 
33rd  Ft.  3-6-1794,  and  at  end  of  line  6  add 
;  to  i-pay,  33rd  Ft.  25-12-18. 
col.  2,  at  end  of  last  para  under  McCarthy,  after 
[  12  ],  add  ;  plans  of  Georgetown,  1807-8,  1814. 
col.  2,  at  end  of  last  line  under  Maxfield,  after 
Calcutta  add  1821,  as  Dep.  Mar.'  SG.,  Burvd. 
Coromandel  Coast,  Pulicat  to  Armagaon  shoals  . 
MRO.  6/38. 

col.  1,  under  Mokteith,  line  9  from  bottom,  before 
mbio.  insert,  10  Cat.  (  485-6  ). 
col.  2,  under  Moorcroft,  line  2,  against  1765  insert 
ref.  to  new  note,  to  read  from  DSB. ;  the  date 
1786  [  m,  485  )  would  be  too  late,  whilst  date  1770 
from  Ency  Brit,  is  more  probable, 
line  7,  after  xlvii.  insert  ;  Oeo  Mag.,  Aug.  1959 
(  204—14  ),  with  sketches  from  IO. 
para  3  from  bottom  ;  line  6,  for  30-1  read  80-1. 
at  end  of  n .3  add  ;  Moorcroft  brought  back  a  bundle 
of  dried  plants  that  were  sent  to  London, 
col.  1,  at  end  of  last  line  under  Munro,  after  Gen.  ; 

add  ;  1820  till  death,  Govt.  of  Madras, 
col.  2,  under  Olltver,  line  2,  read  b.  c.  1784/86. 

d.,  Barrack  pore,  1-11-53. 
to  last  line  of  page  add  ;  IO  Cat.  (  268  ). 
col.  1,  at  end  of  last  line  under  Paton,  after 
aepia,  add  ;  10  Cat.  (  265  )  [  m,  pi.  2  ]. 
col.  2,  under  PiOKERSOILL,  line  9,  after  (  526  )  aid 
rr  ;  (  6380  ). 

col.  2,  to  last  line  under  Ravenshaw,  after  Sessions. 
add  ;  IO  Cat.  (  354  ). 

col.  2,  under  Smith,'  line  5  from  bottom,  after  PWI., 
insert  Times  23-11-1953;  sold  at  Hodgson's, 
London,  10  aquatint  views  of  pwi,  by  Wm. 
Daniell  after  Robt.  Smith,  £130. 
insert  new  penultimate  line  to  read  Completed 
Qutb  Minar  1828.  with  ref.  to  new  note  to  read 
Bullock  ( 11  ). 

note  3,  after  Morier  for  1853  read  1849,  and  at  end  of 
note  after  1818,  insert  JROS.,  1849  (  xxxviii ). 
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to  n.8  add  ;  BM.  Cat.  MB.,  m  (  373  ). 
n.B,  line  2,  after  463  inside  bracket  insert  74. 
col.  2,  under  Willlams,  line  4,  after  com.  add  and  in 
chnrch  of  Ayot  St.  LawTenoe,  Herts,  England 
and  at  end  of  line  12,  after  daus.,  add  ;  their  ygst. 
son,  Alfred,  Ena.  Bo.  Inf.,  waa  kd.  at  Ft.  Kahun. 
Sind,  31-8—40,  aged  19 ;  mi.  Avot  St.  Lawrence. 

462  against  Clarke,  line  l,for  6ir  read  Col. 

470  col.  2,  against  Marine,  line  4,  after  191,  insert 
;  324  n.2,  and  at  end  of  line  6  del.  335  n.2. 

474  against  Roxburgh  before  384  insert  BnrlriU,  I 
(  855  )  and  after  384  add  405. 
against  Russell  after  DIB. ;  insert  Indian  Archives. 
vxn  (  69-66  ). 

To  following  footnotes  add  page  refs,  to  IO.  Cal. 


14  n.3 

197 

47  n.8 

202 

140  n  .10 

357 

16  n.3 

196 

n.10 

269 

167  n.ll 

357 

21  n.7 

111 

49  n.8 

268 

168  n.2 

84 

26  n.9 

210 

51  n.5 

265 

173  n.8 

485 

n.10 

227 

62  n.3 

268 

175  n.4 

487 

27  n.9 

210 

53  n.5 

273-4 

n.6 

485,487 

34  n.2 

226  ’ 

55  n.16 

259,  265 

187  n.9 

424,428 

n.8 

114-5 

57  n.7 

258-9 

277  n.7 

319-20 

40  n.5 

469 

68  n.6 

160 

385  n.7 

482 

43  n.4 

468 

68  n.2 

113 

392  n.15 

210 

44  n.4 

201 

90  n.9 

235, 255 

397  n.10 

173 

457  n.3 

445 

To  following  Engr.  Offioers  insert  refa.  to  Conolly. 
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Arthur 

98/87 

415 

Taft  n E 

86/94 

382 

Blakiston 

98/95 

416 

Lindesay 

86/96 

384 

Bradley 

97/86 

419 

Maodouoaxl 

85/79 

385 

Chi  ape 

86/99  . 

Mackenzie 

97/60 

Clipfe 

103/21 

428 

Macleod 

104/53 

391 

Colvin,  cb. 

86/100 

429 

Moncbieff 

104/26 

392 

Cowper 

104/29 

430 

Monteith 

98/98 

393 

Dardell 

104/31 

432 

Morbieson 

85/91 

Dashwood 

104/56 

433 

Nisbktt 

86/104 

Davtdson 

86/105 

Nutt 

104/41 

Davies 

98/ 100 

436 

Paton 

86/107 

De  Havilland  97/77 

Peckett 

86/93 

395 

Dickinson 

104/38 

438 

Price 

104/47 

396 

Drummond 

104/37- 

Ravenshaw 

97/85 

Ennis 

104/55 

Remon 

104/46 

327 

Flemeno 

84/39 

439 

Robertson,  j. 

85/68 

399 

Garrard 

98/88 

t. 

84/52 

Garstin,  e. 

86/106 

442 

Smyth 

87/139 

400 

Garstin,  j. 

84/35 

443 

Solomon- 

104/39 

403 

Goodfellow 

104/35 

Steel 

85/76 

Gordon 

104/34 

443 

Stephen 

86/95 

404 

Hawkins 

104/40 

445 

Tate 

104/54 

408 

Hutchinson 

86/103 

446 

Tickkll 

85/85 

409 

Hyde 

85/84 

457 

.  Wilton 

86/102 

Jervis,  Geo. 

104/51 

Wood 

85/80 

Johnson 

103/23 

3ENDA  VoL.  Ill 

,  . 

.  Ill  and  pp.  vi  and  xiv  of  Vol.' 

IV. 

Page 

vi  against  403,  under  Grindlay  for  16  m.  map  read 
map  of  India.  ,  .  ; 

xix  beloVr  Briggs  insert  Burke.  Burke’s  Peerage,  London, 
annual;  all  refs,  to  101st  edn.  1956, 

xx  below  Fawcett  insert  Ferguson  Kashmir  ;  An  Histo¬ 

rical  Introduction.  J.  p.  Ferguson.  London,  1981. 
below  Grigg  insert  Harleian  Soc.  The  Publications 
of  the  Harleian  Society  oocasional.  London. 

xxi  col.  1,  below  Laurie  insert  histener ;  periodical; 

British  Broadcasting  Corporation.  London, 
ool.  2,  below  Puissant  insert  Punjab  Inser. 
inscriptions  on  Christian  Tombs.  ...  Punjab.  2 
‘  parte,  o.  vr.  de  Rhe-Fhilipe.  Lahore,  1919. 

14  to  n.3  add  ;  10  Cat.  (  108  ),  levels  by  Schalch, 
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Prinsep,  and  others.  - 

to  n.4,  IO  Cat.  (  191  )  ;  Prinsep’s  Map  of  Suburb*./ 

.  17  at  end  of  line  10,  after'  Haines  add;  On  Coro. 

mandel  Coast,  1821,  William  Maxfield  [0,429  ] 
Deputy  Marine  Surveyor  Genera],  surveyed 
Pulicat  and  Armagaon  shoals,  and  Underwood  of 
Madras  Engineers  surveyed  the  coast  near 
Pulicat  Lake  [  n,  429;  m.  pis.  1,24],  with 
ref.  to  no!<  reading  MRO.  (  6/38-9  ). 
n.8.,  at  end  of  insert  IO  Cat.  (  182  ). 

25  n.3,  before  mrio.  insert  IO  Cat.  (211).; 

27  para  4  from  bottom,  line  6,  after  Garden  insert  new 
note  to  read  ;  10  Cat.  (  220). 

32  n.2  before  Ens.  insert  ;  Burke  (  888  ). 
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37  to  n.5,  add  ;  cf.  Section  of  the  Mountain  Provinces, 
Hodgson  A  Herbert,  1822,  10  Cat.  ( 92 ). 

39  n.l  1,  before  [  pi.  5  ]  insert ;  lO  CaU  (  207-8  ),  4  m. 

map  &  Hodgson’*  astr.  obsns.  A  fdbks. 

40  n.6  after  B  654  ;  insert  Supt.  Bot.  Gdns.  Saharan- 

pur,  1817-23. 

43  para  6  from  bottom,  line  2,  for  1821  read  1820. 

46  n.l,/oi  ib.  read  bso. 

48  to  n.5,  add  ;  10  Cat.  (  223  ),  fdbks.  &  barometer 

obsns. 

49  to  n.5,  add  ;  fdbk.,  lO  Cat.  (  302  ). 

50  to  n.2,  add  ;  Memoir  &  4  m.  map,  10  Cat.  (  302  ) ; 

52  to  n.S,  add  ;  Maps  of  Carhar  by  Fisher,  Jenkins, 
'  Pemberton,  MS.,  1831-3;  lO  Cat.  (  299  ). 

53  n.5,  after  Maps,  for  ib.  read,  1825,  10  Cat.  (  30  )  ; 

MRIO. 

55  n.  6,  after  10  Cat.  (118),  insert  Bedford’s  maps, 

1824- 6,  tr.  from  10  to  India,  1924  [  324  ]. 

63  to  n.7,  add-,  10  Cat.  (  118  ),  notebk.  &  fdbk. 

64  para  6,  after  maps  add  ref.  to  new  note  to  read  10.  Cat 

(  119  )  ;  fdbks.  &  maps,  Brahmaputra  R. 
to  n.6,  ’odd ;  16-m.  maps  by  Wilcox,  1828,  10 
Cat.  (  298  ). 

66  to  n.7,  odd  ;  10  Cat.  (  167  ),  routes  into  Burma, 
lithe,  by  Tassin,  1837. 

70  to  n.7,  add  ;  10  Cat.  (  120  ),  sketch  of  Irrawaddy, 

1825- 6,  Lt.  Geo.  Winsor,  BN.  comdg.  Diana, 

73  to  n.7,  odd  ;  Grant's  map  of  Pegu,  10  Cat.  (  306  ). 

74  n.5,  for  (  2,  3  )  read  {  2-4  ),  10  Cat.  (  308  ) ; 

to  n  14,  add;  10.  (308-10),  Martaban  map, 
1827,  tr.  to  India,  1924  [  324  ]. 

77  n.10,  for  309  read  308-9  ; 

80  n.  10,  for  ib.  read  mrio. 

84  to  n.8,  odd ;  8-m.  A  16-m.  reductions  adjusted  to 
ots.,  1845,  10  Cat.  (  264  ). 

88  line  10  from  bottom  ,/or  The  read  Ferguson’s. 

89  line  6,  inside  bracket,  before  n  insert  1 :  30, 

93  n.  2,  after  scales  insert  mrio.,  at  end  of  n.5  add ; 
eompns.  ib.  (  271  ). 

97  to  n.  7  add  ;  Memoir  A  4-m.  map  Kudugu,  or  Coorg, 
10  Cat.  (  295  ),  tr.  to  India,  1924  [  324  ]. 

99  line  10,  for  n  (  438  ),  read  [  n,  438  ]. 

101  to  n.  2,  as  amended  rv  (  vi ),  odd  ;  10  Cat.  (  340  ), 
Masulipatam,  1816-7. 

106  to  b.4,  add  ;  10  Cat.  (  414  ),  memoir  A  8-m.  map, 
tr.  to  India,  1924  [  324  ]. 

113  line  10,/cr  Kundan  read  Kundah. 

at  end  of  para  6,  after  Nilgiri  District  insert  ref  to 
new  note  to  read  ;  Memoirs,  10  Cat.  (  325,  361  ) 
tr.  to  India  1924  [  324  ]. 

n.l,  before  mbio.  insert  ;  s.  Coimbatore,  10  Cat. 
(  325  ),  map  A  memoir. 

114  para  3,  from  bottom,  line  4,  for  twenty  read  nine,  and 

after  years  insert  |  44 

115  to  n. 9,  add  ;  4  m.  map  Moodgul  A  Raichur,  1817-8, 

10  Cat.  (  280  ). 

117  to  n.3,  add  ;  16  m.  re  n.  ;  800.  Madras,  ib.,  23-0-19. 

118  to  n.6,  odd  ;  4-m.  map,  1813-4,  10  Cat.  (  285  ) ; 

memoir  A  8-m.  map,  ib.  (  291^. 

119  to  n.3,  odd  ;  4-m.  map,  1817-8.  10.  Cat.  (  285  ). 

121  to  n.  3,  odd  ;  lO  Cat.  (  621  ),  descriptive  oat. 

122  to  n  7,  odd  ;  IO  Cal.  (  410  ),  4-m.  map,  nr.  Daman, 

Williams,  1817. 

123  to  n.6 iadd  ;  Symee*  Journal,  10  Cat.  (  140  ). 

126  n.3,  after  127  (  9  ).  insert  ;  IO  Cat.  (  457  ). 

to  n.4,  add  ;  IO  Cat.  ( 442 ),  8-m.  map  smo., 
Deccan  svy.,  Poona,  1827. 
to  n.7 r  add  ;  10  Cal.  (  441  ),  base-line  2  msaad. 
by  Jervis,  1824  ;  survd.  by  Dowell, 

127  line  6,  after  Waugh  insert  comma. 

131  n.3,  after  IO  Cat.  insert  (  454  ), 

152  to  n.8,  a*  amended  rv  (  vi ),  odd  ;  Gorackpur  oity 
A  cants.,  10  Cat.  (  217  ). 
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153  para  6,  line  1,  after  Sahaswan  insert  [  154  n.5  ]. 

167  at  end  of  line  9  from  bottom,  after  interruptions, 
insert  [  n,  186-7  ]. 

to  n.l,  odd  ;  1-inch  svy.  N.  Aroot,  McMahon 
Howard,  Allan,  IO  Cal.  (  371  ). 

177  para  7,  line  3,  for  44  read  45. 

205  at  end  of  n.6,  add  ;  IO  Cal.  ( 223  ),  Webb's 
barometer  obsns.,  ms. 

208  para  4  from  bottom,  for  119  read  109.  . 

222  at  end  of  last  line  add  ref.  to  new  note,  to  read 
JROS.,  1849  (  xc  ). 

275  to  n.8,  add  ;  BM  Cat.  Pr.  52450  (  23  ). 

276  Udb  2,  para  2  from  bottom,  before  political  agent 

for  the  read  Major  William  Murray  and  after 
Ambala  insert  1827-31. 

to  n.3,  odd  ;  IO  Cal.  ( 621  )  descriptive  cat., 
Hodgson,  1827-9. 

278  to  n.5,  add  ;  Niiam’s  Dominions,  16-m.  map, 

1826,  IO  Cat.  (  282  ). 

279  to  n.  2,  odd  ;  Arrowsmith’s  4-m.  Atlas,  Sduth 

India,  18  sheets,  1822  ;  BM  Cat.  Pr.,  Maps  146  c.6. 

281  at  end  of  para  4,  from  bottom,  after  inch,  insert  ref. 

to  new  note  to  read  IO  Cal.  (416); 
line  4  from  bottom,  after  n,  insert  282-5. 

282  to  n.9,  add  ;  plans  illustrating  the  Memoir,  BM 

Cat.  Pr.,  Maps  12.  0.16. 

289  para  6,  line  2,  after  inch  insert  ref.  to  new  note  to 
read  BM  Cat.  Pr.  52450  (  24  ). 
note  5,  before  John  insert  10  Cat.  (  88  ),  and  del. 
0.  A  s.Cary.  after  1820  insert  ;  pub.  New  Map  of 
Hindoostan,  1806,  BM  Cat.  Pr.,  52415  (  6  ). 

297  para  4,  line  1,  read  Mountford. 

314  para  4,  line  3,  before  McRcady  read  a.  K. 

370  line  8  from  bottom,  against  Bell,  col.  5,  before  nnm. 

enter  Bon  of  Geo.  Banks  Bell,  Ben.  Inf. 

372  against  Saxton,  col.  6,  as  amended  rv  (  vi ),  after 
Sgt.-Maj.  Saxton  insert  who  m.  1801. 

372  against  Wyatt,  Geo.  col.  i,  after  planter  odd  Peera 
Estate,  Champaran ;  col.  J  for  Alexander  read 
Alex.  (  sup  ). 

385  against  Hill,  col.  4,  insert  after  1833  emp.  on  svy. 
of  “Madras  Jurisdiction”. 
against  Howell,  col.  5,  give  ref.  to  new  note  to 
read  DDn.  544  (  492  ),  Howell  to  SG.  24-4-51. 

422  col.  2,  under  Beorer,  line  6,  after' first  m.  insert 
4-9-35,  line  7,  after  Art.  odd  [  rv,  416  ]. 

425  ool.  1,  against  Blake,  line  1,  enter  Ben.  Inf. 

426  col.  1,  under  BoileaO,  Alexander,  line  16,  before 

Coleeworthy  insert  ;  rv  (  638  ss  ). 
col.  2,  line  2,  under  John  BoileatJ,  del.  n  (  623  )'. 
under  Boyd,  line  6  from  bottom,  after  Kalat, 
insert,  IO  Cat.  484. 

427  n.5,  for  DDn.  221  read  ib.,  and  at  end  of  note  add 

;  10  Cat.  (  305  ),  Browne's  Journal,  1826. 

433  ool.  1,  under  Colvin,  line  13,  after  [24  ],  add  ; 

10  Cat.  (  235  ). 

col.  2,  under  Crawjttbd,  at  beginning  of  line  3, 
insert  arrd.  India,  1803. 

434  col.  1,  under  Crawiurd,  line  6,  after  raos.,  insert 

1830,  and  after  1866  ;  Athenaeum  Club, 

line  8,  BOS.  Progs.,  to  be  in  italics  ;  at  end  of  line 
add  JROS.  38,  1868  (  cxlviii  ). 

436  col.  1,  under .  Davldson,  line  3,  for  1881  read 
31-12-61. 

440  col.  I,  under  Drummond,  at  end  of  line  7,  odd; 

Punjab  I  riser.  (  93—4  ). 

441  ool.  1,  line  2  from  bottom,  under  Everest  ,  after 

145  insert  ;  rv  (  638  sb  ). 

447  col.  1,  under  Keilding,  line  7  from  bottom,  before 

svy.  insert  ;  10  Cat.  (  264  ). 

448  col.  1,  under  Forbes,  last  line,  for  Gregory  his  wife 

read  his  wife,  dau.  of  Dr.  John  Gregory. 
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Pape. 

■450  col.  1,  insert  as  >««r  line  JO — A  John  Gale,  bach,  ra.f 
12-3-16)0,  Man.*  Tester,  with  ref.  to  new  note 
~  to  read  Jdarlcion  Soc.t  xxii,  1890. 

451  col.  1,  -under  GeraRIj,  line  7/,  dd.  35,  37. 

col.  2,  last  line  of  para  5  from  bottom,  ajlcr  [  41  ], 
add  ;  JO  Cat.  (  255  ). 

452  col.  1.  nl  end  of  line  15.  add  Name  given  io/nnus- 

Qirardii  of  K  ana  w  ar. 

col.  2,  at  end  of  line  7  from  bottom,  after  travel 
\i,ser1  ref.  to  vw  vote  to  read  Concirortcd  map  of 
Kashmir  (  276  }. 

457  to  ii.4,  odd  ;  70  Cn*.  (  223  ).  journal  Aug -Nov.  1816.  . 
459  col.  1,  line  2,  for  37i*  read  309. 

under  Holoson,  line  7,  read  Harriott,  with  ref.  to 
nev  note  to  read  Their  dau.,  Frances  Anne,  ro. 

W ‘m.  Drla  field  Arnold,  1826-59  Ken.  Inf.,  nb.. 
b ro.  of  Matthew  Arnold,  poet. 
live  12,  after  59-01,  iz*cr{  232  ini  id'  bracked,  and 
after  bracket  ;  7 0  Cat.  (  208  ),  fdbks.  1813-6, 

401  to  ii.4.  add  ;  JO  ('a!.  (  207  )  ;  Rstr.  obsns.  and  j 

obsns.  to  snow  peaks,  from  JASB.  xiv. 

402  col.  2,  under  Irvine,  line  10,  after  (  528-9  ),  insert  j 

;  3 v  (  038  vv  ). 

405  col.  2,  line  12,  after  S  of  I.  insert  ref.  to  new  note  to 
rend  reproduced  as  frjx-e  G7'S.,  yvn. 

484  to  n.O,  add  ;  JO  Cat.  (  100,  10S-9,  111,  197  ). 

485  cob  2,  under  MoOBCnonr,  line  2,  for  1760  read  1770 

with  ref.  to  new  vote  to  read  PNB.  gives  1765  ?, 
but  1770  giien  by  Ency  Brit .,  or  even  later,  more 
probable  in  view  of  age  on  appt.  to  India, 
line  11,  add  Geo  Mag.,  Aug.  1859  (  204—14  ); 

Listener,  LX7I1,  Kill  (200),  11-2-1900. 
para  5.  from  bottom,  line  4,  dd.  an  and  ofitr  account 
insert  tr.  by  n.  H.  Wilson  and 
n.9,  before  cf.  insert  JBGS.,  28.  185S  (  clxxxiv  ). 

4S9  col.  1,  under  Nelson,  line  2,  offer  uneov.  insert  b., 
England,  c.  1790,  and  after  39,  nnm.  &  intest. 
insert  new  line  4  to  read  Son  of  Alex.  Nelson  ;  line  11 
after  575,  odd  inside  bracket.  638  JJ. 

490  col.  2f  under  Norris,  at  end  of  lin f  C,  add 
;  Burkill,  13  (  55  ).  ni  (  684  ). 

4  91  col.  2.  under  Oluyek,  line  2,  add 
d.,  Barrackporc,  1-11-53. 

line  7,  after  another  fou  in.?er/.  was  Henry'  ;  after 
Edwin  insert  Olliver  ;  line  8,  dd.  all. 

4 93  col.  1,  urtder  O.vmaNNKV,  of  end  of  line  9  add 

1845-0  laid  down  new  bdy.,  Ncpal-Purnca, 

494  note  7,  before  JUGS.,  insert  Memoir  on  Map  of  KE. 

frontier.  \ 

495  t/.  n.2.  odd  ;  litbo.  70  Cot.  (  21 7  ).  j 

496  col.  1,  ino  2,  after  [  448)  odd  ;  JO  Cat.  (  111-2). 

vr.d'r  Kj.es.  line  2,  odd  d.  Kerne,  5  -1-62.  J 

4  99  cob  1,  under  Ross,  at  end  of  line  14  from  bottom,  j 
redd  JjJ B. ;  at  end  of  para  4  from  bottom,  after  1809 
ent'r  ref.  to  new  note;  presented  to  rs.  1902. 
col.  2,  under  RossknRODL.  line  9.  after  2nd  insert 
DDn.  14-3-43,  and  after  Eliza  insert  dau.  of  Lt.-Cob 
Hughes  arid  after  survived  him  insert  and  m., 
Mr'ri..  21-12-53,  jb.  c.  Williams. 

500  cob  1 ,  against  Savi»Y5.  rmd  Frederick 

503  col.  1.  und-  r  Si.m  VONl»s.  hn'  5.  rmd  C:«‘herine. 

500  to  n.2,  add  ;  JO  Cat.  (225).  Tate  f  fdbk.,  Dec. 

-  1819  to  Dec  .  1621. 

607-  cob  2.  at  end  of  line  1,  und-  r  T FTLEY,  after  1SOO-5 
enter  ref.  to  new  note  U.  nod  JO  Cat.  (  210  ). 
under  Thomson,  para  2  from  bottom,  line  3,  after 
63  (5),  insert,  JO  Cat.  (  167  ). 
vrwL.r  Trant,  line  2,  rend  b.  1901/2.  d.,  Gt.  Biddoe, 

Ireland,  13-3-32.  irisert  two  new  paras  : — 

Ens.  hm.  3Mb  Ft.  30-9-19;  Lieut.  (  9-2-23  ),  95th'. 
Ft.,  1-12-23;  Capt.  (27-4-27),  1st.  wi.  Kept. 
3-11-27  ;  26th  Ft..  29-10-29;  with  regt.  in  Dublin, 
taking  leave  early  1832.  . 

Only  son  of  Sir  Nicholas  Trant,  of  Old  F-ond  St., 
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London,  who  had  served  in  Flandera,  1793,  arid  with 
Portuguese  militia  during  Peninsula  War.  - 
60S  cob  1 ,  u  nder  Tp.ebecte,  at  end  of  line  5,  add  Qcck  Mag., 
Aug.  1859  (  204-14  ). 

line  24,  after  Ladakh,  insert  rtf.  to  new  note  to  read 
Skel-ch  of  Leh,  Listener,  LTin,  1611  (  200  ). 
cob  2,  wider  Tt/HNp.rLL,  at  end  of  para  2,  from  loltom, 
after  320-1.  add  ref.  to  new  note  to  rmd  ;  Tinnevelly 
memoir  h  fi  unfinished  at  death,  JO  Cat.  (  395-6  ). 
utuJ'-t  Van  H z YTHrvsr.N,  line  10,  add  Hudson,  iv 
(  03?  r.R  ). 

509  cob  1,  under  Yovsev.  line  5,  read  xin,  1844  (  653- 
62  )  ;  xix,  1  Son  (  1 92-2 )  2,  269-302  ),  Dianes. 

515  col.  1,  at  eDd  of  line  3  from  bottom  of -Wilcox, 

insert  ref.  to  new  note  to  read  Br.n.  Sel. ,  23. 
under  Williams,  line  3,  after  mi.  enter  local  cem.  and 
also  in  church.  Ayot  St.  Lawrence,  Herts.  England. 

516  cob  1,  a<7'ii7i-.cf  Wotbekspoon,  for  William  read  John 

aft<r  line  7  add  Conolly  196/101  ). 

520  cob  1,  against  Charobal  del.  11,  51. 

522  cob  I,  against  Dollond,  line  3,  after  1S52  insert  xm 

(HO). 

523  col.  2,  again.*!  Fulcher,  after  Hodson  n,  insert  (  232  )  ; 

.  .  .  .  in  (781).  ■ 

524  against  Govan  before  40  insert  J  RC  As  Roe..,  Jan. 

1902  (  47-57  )  \for  40  rmd  40  n.6. 

525  above  Howell  insert  Howard.  Robt.  (  d.  16GI/2  )  sub 

acst.  Madras,  107  n.l,  {  a*  amended  a\>ovi  ),  385. 
against  Jacquemont,  after  naturalist  insert  Ferguson. 
(  179-83  )  ;  Burkill,  I  (  677  ). 

531  cob  2,  against  Saxton  add  360  n.l,  372. 

533  cob  3,  against  Tetley,  before  1820  insert  unra.  and 

for  14  read  507. 

534  col.  1,  above  Uniform  insert  Underwood,  John  James 

(  d.  15-3-G4  ).  Mad.  Engrs.,  181C-45,  Conolly  17, 

(  as  a  mend  id  above  ). 

against  Wallich  aftc  LXB.  insert  Burkill,  1 
‘  (  807,  672  ). 


To  following  footnotes  add  page  ref.  to  JO  Cat. 


II  n.l 

178 

72  n.9 

355 

9S  n.O 

4  5(1 

I  3  n.7 

I  21 

77  n.  1  0 

513 

99  n.2 

354 

17  b.9 

161 

76  n.4 

207,  322 

101  n.O 

341 

19  n.l 3 

406 

80  n.7 

512-3 

102  n.O 

320 

20  n.l 

4  OS  9 

n.9 

513 

n.9 

4  13 

n.8 

217 

67  n.2 

260-1 

104  n.5 

320 

21  n.3 

227-8 

n.4 

265 

114  n.O 

358 

24  n.)0 

210-1 

8$  n.5 

200,  208 

123  n.9 

140 

20  n.l 

214 

D.  1  2 

270 

131  n.4 

137 

52  n.5 

'  302 

69  n.4 

205-0 

132  n.2 

239 

63  n  il 

311 

91  n.O 

279 

152  n.3 

217-8 

65  n.5 

300 

n.8 

20,  55 

154  n.7 

221-2 

n.l) 

512-3 

92  n.O 

27(i-) 

150  n.7 

241-2 

66  n.2 

303 

93  n.2 

27 

171  n.5 

445 

7)  n.7 

305 

<10  n.7  . 

340-1 

To  following  Engr.  Officers  insert  ref.  i-n  Conolly. 


420 

Boileau 

87/135 

4  64 

Johnson 

J  03  '23 

432 

Brsios 

§6 '  J  09 

Jorr 

104  52 

Cm:  ate 

8G  99 

474 

Mackenzie 

97  00 

433 

Coi.vin.  cn. 

601  OO 

4  S3 

Macleoh 

104  53 

4  35 

Cxo  V  V  1.  LTV 

80  123 

464 

Mauaick 

87/133 

430 

Davies 

96  100 

492 

Omman nev 

tvS  '  1 5  s 

437 

Di:  Ilnir. 

60115 

495 

J’rinset,  t. 

8G'120 

439 

Dickinson 

104'3S 

490 

Bavensha w 

tn /So 

448 

FlTZClEKALh 

80  117 

490 

RemOK 

104 '40 

Founts 

80  JOS 

502 

Sim 

58.’ 103 

Foster 

105/00 

503 

Slight 

10-1  59 

451 

Gahstin,  e. 

SG'IOG 

Smith 

65  50 

454 

Gelvore 

87/152 

500 

Tate 

104  54 

456 

H  A1.L 

66 '9S 

- 

Tavlok 

85  90 

H  ryyi  sc 

104  '01 

507 

Thomson 

60  118 

402 

ip.vrsE 

so  no 

.516 

Wotheestoon 

OS  109 

463 

Jervis,  t. 

104/56 
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P*E^  Addenda  Vol.  n,  col.  1,  against  p.  23,  line  3,  after 

_  Blunt,  add  ;  10  Cat.  (  181  ). 

vi  372,  against  Saitoh,  line  2,  after  who  insert  m., 
1801  and 

xi  under  Chatter,  in,  last  line.  Jar  Coast  read  Cost. 
under  Chap,  mi  line  1,  read  North. 

xii  under  Chapter  hi,  line  3,  read  Allahabad, 
xiv  under  Plates,  line  1,  read  Political. 

xri  col.  2,  against  BnrkiU,  for  Joum.  read  Journal ;  line 
3.  read  vola.  51  to  63,  1953-63. 
below  Fanshawe  insert  Ferguson.  Kashmir — A  His¬ 
torical  Introduction.  3.  T.  FerguBon.  London,  1961. 
against  P  R-,  read  (  Parliamentary  ). 
against  Punjab  Jnscr.  line  2,  read  RhS-Philipe. 
line  9  from  bottom  read  [  106  ]. 
line  8  from  bottom  read  [  32-34  ]. 
chapter  heading,  for  Bods  read  Bars. 
at  end  of  para  4,  after  352  inside  bracket  insert 


ITU 

xviii 

30 

36 

45 

90 


;  rv,  t-page. 

98  at  beginning  of  para  6,  for  He  read  Everest. 

101  at  end  of  para  6,  inside  bracket  before  17,  insert  t-page. 
112  line  4,  from  bottom,  for  n  read  m. 

115  para  7,  line  3,  after  1830  insert  ref.  to  new  note  to 
read,  10  Cat.  ( 424-5 ),  obsns.  by  Glanville- 
Taylor  ;  cat.  of  stars,  1844. 

117  note  8,  after  Grisenthwaite  insert  who  m.,  Simla, 

07  4-43,  Frances  Charlotte  Crawley. 

118  to  n.6,  add  ;  IO  Cat.  (  630  ),  pub.  obsns.  1872, 

and  Tables,  1850. 

141  line  11,  from  bottom,  after  series  del.,  rest  of  line, 
and  read.  No.  2  was  used  on  the  Great  Arc  till 
154  para  As  a  general,  beginning  of  line  5,  for  of  read  on. 
168  line  3  from  bottom,  after  “Hills”  insert  ref.  to  new 
note  to  read  obo.  Lib.  D  (  7  ),  map  of  tea  planta¬ 
tions  Kumaun  &  Garhwal. 

180  at  end  of  para  3,  after  mouzahwar  insert  [  206  ]. 

187  to  n  6  add  ;  |-inch  map  of  Orissa  from  svyB. 
1837-42,  10  Cat.  (  180-2  ). 

191  to  n.6,  add  ;  10  Cat.  (  175-6  );  Midnapore  Diet., 


1838-45.  , 

para  2  from  bottom,  line  1,/or  1845  read  1847. 
to  n.5,  add  ;  IO  Cat.  (177),  Chittagong  Rev. 
avy.,  1835-41. 

under  section  Tttpera,  line  3,  for  1836  read  1838. 
to  n.  4,  add  ;  Thuillier’s,  1-inch  map  of  Cachar, 
IO  Cat.  (  299  ),  Jaintia,  ib.  (  301  ). 
to  n.7,  add  ;  Burkill,  n  (67);  Tessin's  4-m. 
map,  1839,  showing  tea-tracts  discovered  by 
Bruce,  10  Cat.  (  298  ). 
ton.3,  add  ;  70  Cat.  (  206-7  ),  4-m.  maps, 
line  11,  after  1839  insert  [  221-3  ]  "/•  n**°  noU 

to  read  IO  Cat.  (  213-4,  218  ). 
n.6,  after  (  45-6  ),  line  6,  insert  ;  IO  Cat.  (  213  ). 
n.3,  line  4 ,/or  ( iii )  read  (  214^-6,  222-3  ). 
line  10,  from  bottom,  for  289  read  299. 

240  n.2,  line  2,  for  84  read  184-212. 

242  '  at  end  of  para  9,  after  [  269-70  ]  add  ref.  to  new  note 
to  read  10  Cat.  (  276  ). 

to  n.6,  add  ;  10  Cat.  (  231  ),  Burnes  Map  of  Ter¬ 
ritory  of  the  Sikhs,  1831  ;  n.6,  for  ib.  read  Bokhara. 
to  n.6,  add  ;  10  Cat.  (484  ),  svy.  Quetta  to 
Kalat,  1842. 

against  map  6,  after  Le  Messuner  insert ;  1U  Cat. 

(  138  ) ;  map  9,  ib.  (  235,  470  )  ;  map  11,  ib.  (  269  ). 
line  14,  read  Peninsula  ; 

at  end  of  para  5  from  bottom,  after  Mosul  enter  ref. 

lo  new  note,  Ormsby’a  avys.,  10  Cat.  (491  ). 
note  1,  read  Lt.-Col.  j.  J.  Goldsmid,  Supt.  Indo- 
Eur.  Telegraph  from  1865. 

to  n.3,  add  ;  Hainee’  avva.  10  Cat.  (488,  500, 
590,  697  ). 


192 

196 

198 

200 

204 


214 

215 

222 

227 

228 
240 


243 


245 


246 


247 


250  n.4,  line  3,  before  400  inside  bracket,  insert,  357. 

253  line  2  from  bottom,  after  explored  insert  ref^to  new 
note  to  read  Goomsur  avy.,  1836-7,  2- m.  sketches 
with  Hills’  report,  10  Cat.  (  326-7  ). 

.  to  n.5,  add  ;  country  about  Purla  Kimedi,  MRO. 
(12/93). 

255  n.4,  for  (  363-371  )  read  (  363-4  ) ;  it.  Aroot,  Mao- 

pherson,  1837-8  ;  ib.  (  371  ). 

256  n.4,  after  (  1-107  )  insert  ;  maps  by  Du  Vemet,  Mao 

pherson,  Morland  ;  10  Cat.  (  285—90  ). 

261  to  n.4,  add  ;  marine  avys.  of  Indian  ooast  sus¬ 
pended  1861—73- 

264  line  9  from  bottom,  after  Bankok  insert  ref.  to  new 

note,  to  read  10  Cat.  (  308 ),  16-m.  map, 

Tenaaserim,  w.  O.  McLood  ;  .  ib.  (  304  ),  32-m. 
map  of  British  Burma,  1870. 

265  to  n.  10,  add  ;  Memoirs  on  we.  frontier,  1825—46, 

Wilcox,  Pemberton,  Griffiths,  Bayfield,  Jenkins, 
Veitch,  Brodie,  10  Cat.  (  299  ).  .  , 

269  at  end  of  line  8,  insert  ref.  to  new  note,  to  read 

10  Cat.  (  276  ),  Midnapore  to  Nagpur,  Haines, 
at  end  of  line  12,  insert  ref.  to  new  note,  10  Cat. 

(  167-8 ),  Bengal,  routes,  Garden,  w.  1838. 
line  12  from  bottom,  after  reduction  insert  of  1848- 
50. 

270  to  n.  1 ,  add  ;  10  Cat.  {  211-2),  showingr  oad  bridges  ; 

BM  Cat.  Pr.  Maps  2.  b.  38,  Agra-Bombay  road, 
4-m.  to  inch  ;  soo.,  1851. 

271  line  5,  for  the  trunk  read  Ranken’s  trunk. 

lir  e  6,  after  Mundunpoor  insert  [  1 :  38,  368  ]. 
at  end  of  para  6,  after  [  288  ]  enter  ref.  to  new  note  to 
read  JASB.,  n,  1840  (  889  ). 

272  to  n.10,  add  ;  12-m.  map,  IO  Cat.  (  259  ). 

273  n.2,  line  2,  after  84  (  31-2  )  insert  IO.  Cat.  (  231  ). 

274  section  heading,  after  exploration  enter  ref.  to  new 

note  to  read  See  early  map  of  Hazarajat,  B.  of  Orus 
obo.  Lib.,  F  (  3  ).  .. 

to  n.1,  add  ;  personal  account  of  R&njit  Singh,  Ifer- 
guson  ( 44-7  ). 

278  to  n.2,  add  ;  10  Cat.  (  475-7  ),  route  to  Hindu  Kush  ; 
to  n.  5, 10  Cat.  (  47i-5  ). 

281  at  end  of  line  6,  insert  ref.  to  new  note,  to  read  IO 

Cat.  (237  ),  map  by  John  Walker,  1841,  irwr. 
20  m.  to  inch  ;  ib.  (  255—6  ),  14-m.  map,  1842. 

282  to  n.1,  add;  IO  Cat.  (234),  Durand’s  fdbk. 
n  3,  before  Plan  insert  10  Cat.  (  453  ). 

to  n.10,  add  ;  10  Cat.  (  235,  478  ),  routes  by 
Anderson,  Durand,  Sturt,  Broadfoot,  Peat. 

287  to  n.4,  add ;  10  Cat.  ( 208  ),  16-m.  Dist.  Index 
Map  jtwt.,  1851. 

289  n.7,  line  6,  after  165-6,  inside  bracket,  insert  207. 

290  line  9  from  bottom,  before  John  Henderson  insert  In 

1835.  del.  a  Bengal  and  after  surgeon  insert  to  the 
Agent  to  Governor-General  at  Ludhiana, 
line  6  from  bottom,  before  He  died  insert  He  met 
Vigne  and  von  Hugel  in  Srinagar  [  472  ]. 
after  He  died  insert  of  cholera, 
lines  1  and  2  from  bottom  for  this  particular  agent 
read  Abdul  Rahim, 
to  n.3  ,  add  ;  Ferguson  (  185-90  ). 

292  to  n.  11,  add ;  obo.  Lib.,  map  E/6. 

306  at  end  of  para  2  from  bottom,  after  map  add  [  m, 
281]. 

349  against  Berrtll,  col.  2,  enter  b.  1799-18001 

col.  5,  enter  1863,  Hotel-keeper,  Msari.,  son  or 
Wm.  B. ;  m.,  17-10-63,  Matilda,  daur  of  Iaeao 
Christen. 

350  against  Geo.  Stapleton,  00I.  5,  after  Eleanor  add 

who  d.,  Calcutta,  8—1—62,  aged  49. 

369  under  Anderson,  Geo.  col.  1,  after  Bligo  del.  stop, 
against  DAY  ;  ool.  2,  for  1872/7  read  7-5-75. 
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800  against  Bmaia,  col.  S,  add  ret.  as  Lt.-Co).  1856. 
876  line  17  from  bottom,  /or  original  estimate  of  read 
authorised. 

line  16  from  bottom  del.  had  and  were  needed  and 
after  casualties  insert  Everest  had  aaked  for. 

370  lines  6  and  6  from  bottom,  after  1838  read  He  held 
charge  of  the  Computing  Office  at  Calcutta  till 
his  death  on  30th  March  1845. 

381  note  2,ThoB.  Hill  ;after  till  60  insert  ;emp.  after  1833 
on  Bvy.  of ‘‘Madras  Jurisdiction”  ;  survd.,  1837- 
9,  Madras  A  Suburbs.,  26J  sq.  m.,  6-inch  scale, 
pub.  1842;  10  Cat.  (354  ).  and  after  14-10-33, 
add  ;  ib  405  (  261  ),  7-10-43. 

384  against  Lute,  ool.  2,  enter  d.,  Calcutta,  7-11-83. 

ool.  6  add  m.,  Benares,  2-10-48,  Jemima  Eliza¬ 
beth,  dau.  of  Thos.  Milner. 

385  against  Tobrick,  Andrew  at  end  of  col.  1,  add  clerk, 

Hdbd.  Resdcy.  1863. 

386  against  Buokall,  col.  2,  enter  d.,  1-1-68;  in. 

Wanauri,  Poona,  col.  4,  after  1833  add  later  hd. 
dmn.  qmo.’b  Dept. 

397  against  Bradlet,  col.  2,  enter  b.  1805/6  ;  arrd.  India 
1813/4  ;  d.  27-9-60. 

against  Bures,  end  of  col.  3,  insert  ref.  to  new  note. 
Survd.  Singrauli  caves,  1848,  10  Cat.  (270  ). 

399  against  Hudson,  o.  K.,  col.  4.  aid  with  lime  merchs. 

Cherrapunji,  1862. 

400  above  Otto  insert  OixrvER  Chas.  Adolphus,  b. 

1825/6.  appd.  1841.  Rev.  Svy.  pp.,  1841-2; 
wr.  BOO.  1843/4  ;  ots.  from  20-1-44,  till  reed.  1852  ; 
yst.  son  of  Joseph  O.  [  m,  491  ]. 
against  Pringle  John,  Col.  1,  for  1819-20  read 
1812/3  ;  col.  3,  add  ret.  1867/8,  aged  55. 
against  Thornton,  col.  3,  add ;  eao.  Golaghat,  1863. 
402  line  12  from  bottom  read  conference. 

416  ool.  2,  under  James  Abbott,  line  8,  before  1826, 

insert  arrd.  India  1823  ;  line  9,  before  1832,  insert 
1830-35,  regtl.  duty  at  Mhow. 
to  n.  1,  add;  profuse  writer;  auth.  of  Tales  of 
the  Forest,  pub.  London,  1853. 

417  col.  2,  under  Anderson,  at  end  of  line  7,  after  366, 

add  10  Cat.  (  235  ),  fdbk. 

under  Arrowsmith,  to  line  6  add  JROS,  um 
(  cxlv  ).  at  beginning  of  last  line  insert  nos., 
1830;  shift  1863  to  end  of  line  and  del.  ros. 
under  Baker,  at  end  of  line  9,  add  Conolly  (  87/ 
143  )  ;  line  10,  after  canals  insert ;  10  Cat.  (114). 
above  last  line  insert  new  line  to  read ;  1846,  1st  Sikh 
War,  battle  of  Sobraon,  10-2—46,  10  Cat.  (  336  ). 

419  under  Batten,  line  5,  add  his  dau.,  Katherine  Jane, 

m.,  1856,  John  Strachey  (  1823-1907  ),  bos. 

420  under  Bedford,  line  10,  for  James  read  Alex. 

421  ool.  1,  under  Boileao,  line  6  from  bottom,  for  30 

read  29/30. 

424  ool.  2,  para  8,  line  6,  after  Murray  insert  to  ref.  new 
note  to  read  Capt.  Wm.  Murray  (  1791-1831  ),  Ben. 
Inf., PA.  Ambala  1827  till  death,  Sabathu,  28-6-31  ; 
collected  material  for  Gerard’s  map  of  Kashmir 
[111,276]. 

427  ool.  2,  -under  Cabless,  insert  new  line  S,  10  Cat. 

(  186”),  chart  of  Indus,  Hdbd.  to  sea,  1836. 
note  8,  after  xli  inside  bracket  add,  -xlvii. 

428  ool.  2,  line  1,  under  Court,  after  6000  del.  The 

Itinerary. ..and  pub.  and  read  A  translation  was 
pub.  JASB.,  xm  (  827-53  ).  and  ; 
under  Creed,  line  3  from  bottom,  before  453,  inside 
bracket,  insert  259,  and  after  453  insert  458. 
under  Cunntnqram,  line  13,  after  Condon  insert 
;  10  Cat.  (  77-8  ),  Archl.  Reports,  1862-5. 
below  line  J9,  above  1846-7,  insert  new  line  to  read ; 
2nd  Sikh  War,  survd.  battle  area,  Chilianwala, 
13-1-49  ;  10  Cal.  (  237  ). 

429  ool.  1,  under  Davidson,  line  3,  read  1848-50. 


430  ool.  1,  under  DeL’hostk,  line  3  from  bottom,  after 

(22  el  seg  )  add  ;  10  Cat.  ( 447-9  ),  and  add  new 
last  line  to  read  1850,  dqmo.,  Bombay. 
under  Dk  Pknnxno,  line  6,  delete  ret.  Nov.  1843. 

431  ool.  2,  under  Durand,  bottom  line,  after  Pass  enter 

ref.  to  new  note  to  read,  10  Cat.  (  480  ),  Bolan  Pass. 

432  ool.  2,  para  8,  line  4  inside  bracket,  insert,  71  after  64. 

433  ool.  2,  line  9,  omit  eld ;  lines  16—6,  for  founder 

member  1830  scad  1845. 

atend  of  note5,  add  ;  Alfred,  2nd.  son  (  1856-1928  ) 
lived  at  the  Orchard,  Letchworth,  Herts,  and  d., 
unm.,  1930/5.  Everest's  dau.  Ethel,  d.  1916, 
founded  at  Hever,  nr.  Edenbridge,  Kent,  the 
“Everest  Home  of  Rest",  still  maintained  1960. 
Infn.  fromBrig.  John  Sheffield,  late  BA.,  gt.  g.  son 
of  Thos.  Wing,  father-in-law  of  Geo  Everest. 

435  col.  1,  line  7,  read  Kidarkanta. 

440  note  6,  to  read  Capt.  James  Murray  (  1824-1904  ), 

Ben.  Inf., ;  inv.  1855  ;  d.,  DDn.,  10-2-1904,  Mi. 

441  col.  2,  para  5,  line  3 ,/or  men  read  man. 

442  col.  1  line  12,  after  photographer  insert  frpee.  OTS., 

XVII. 

443  col.  1,  under  Fitzpatrick,  line  12,  from  bottom, 

after  pm.  insert  from  1-1—41. 
col.  2,  under  Gaisford,  line  3,  for  1852  read  18-11-64. 

445  col.  1,  at  end  of  last  line  of  Gdberne  add  ;  amateur 

botanist,  Burkill,  m  (  685  ). 
note  6,  for  1—535  read  1-6-35  ;  note  6,  for  303—5  read 
303-4  and  after  bracket  add  ;  m  (  785  ). 

446  col.  1,  under  Griffith,  line  13,  after  Burkill  insert  n. 

447  note  4,  add  cf.  eulogy  by  sums,  of  2nd  Afghan  War, 

OR.  1880-1,  p.  35,  para  163. 

448  col.  1,  tinder  Hutton,  at  end  of  line  9  add  she  d., 

Mssri.  25—5—86,  aged  73  ; 

insert  new  line  10,  Hodson,  n  (  616  ) ;  m  (  802  ). 
col.  2,  at  end  of  line  8,  add  ;  John  Jacob  of  Jacobabad  ; 

H.  T.  Lambrick.  London,  1960. 
at  end  of  line  7  from  bottom,  enter  ref.  to  new  note, 
10  Cal.  (  625  ),  obsns.  by  Taylor  A  Jacob,  printed 
Madras,  1854. 

449  col.  1,  under  Jenktns,  line  7,  for  542-50  read  649-50 

add  at  end  of  line  ;  m  (  805  )  ;  Burkill,  n  (  37-9  ). 

451  col.  1,  line  4,  after  Bokhara  enter  ref.  to  new  note  to 

read  10  Cat.  (  473  ),  Meyendorff’s  map  of 
Bokhara,  litho,  by  Jervis,  1843. 
col.  2,  at  end  of  last  line  under  Jones  add  10  Cat. 
(116). 

n.6,  for  614  read  63/239,  514,  and  after  sheets 
;  10  Cat.  (534—5),  scale  about  2|  m.  to  inch, 
in  2  parts. 

452  under  Kittoe,  line  5,  before  Eliza  insert  Harriet, 
line  9,  after  (  603—4  ),  insert,  m  (  810  ). 

454  col.  2,  under  LeEOH,  at  end  of  line  7,  insert  ref.  to 
new  note  obo.  Lib.  0(3);  J-inch  map  by  Leech, 
March  1838. 

above  A  devoted  student  enter  new  para  to  read, 

10  Cat.  (136)  describes  Indus  fords  and  bridge 
of  boats  at  Attock. 
under  Luo  YD,  line  4,  for  49  read  40. 

456  ool.  2,  last  line  under  Maroart,  shift  Oot.  1839,  to 

beginning  of  line,  followed  by  as  Ex.  Engr.,  and 
after  Sukkur  add  ;  10  Cat.  (  449  ). 

457  under  Mathison,  insert  new  line  10  to  read  Hodson, 

m  (  256  ) ;  rv  (  635-bb  ). 

459  col.  1  under  Nelson,  line  4,  add  unm.  A  in  test. 

line  10,  add,  inside  bracket,  638  JJ. 
col.  2,  under  North,  line  6,  after  Herat  enter  ref.  to 
new  note,  to  read,  10  Cat.  (  480  ). 

460  under  Outram,  line  5,  for  and  read  DNB;  line  6, 

before  Margaret  insert  m_,  Byculla,  Bombay, 
18-12-35;  after  Margaret  del.  his  wife  and  after 
Andereon  insert  lld.  ;  line  7  after  Aberdeen  del.  and 
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lino  7  from  bottom,  after  MahiKantha  insert  [240). 
n.3,  del.  pr. 

462  under  Rees,  line  2,  add  d.  Berne,  6-1-62. 

under  ReNny-Taelyodr,  line  4,  for  1795  read  1776. 
col.  2,  lines  4-6,  for  refs,  read  [  114-5,  339-41,375, 
379-61  ]. 

463  col.  1,  under  Renny-Tailyodb,  lines  9  and  10  from 

bottom,  for  at  end  of  the  rains  read  Dec.  1843, 
lines  7  4.  8  from  bottom,  del.  inspected... before  T>emg 
line  3  from  bottom,  del.  for  2  mo.  taking  and  read 
in  March  1844,  after  inspecting  Shortrede's  Karara 
ser.  as  reported  to  dso.,  22-2-44  [  466  n.7  ] ;  took 
col.  2,  under  Rend,  line  8  from  bottom  after  estate, 
insert  ref.  to  new  note  to  read  mbio.  15  {  11-3  ), 
traverse  along  Pioneer  Road  past  Bhadraj  deata 
[in,  pi.  5,  reverse]. 

464  col.  1,  under  III  vers,  line  3,  read  2/Lt.,  11-6-39. 

465  col.  1,  under  ShajeespejlK,  line  4  from  bottom,  after 

Khiva,  insert  ref.  to  new  note  10  Cat.  (  473  ),  route 
Khiva  to  Dusht  Kulla. 
against  Sherwha,  line  1,  add  Ben.  Inf. 

466  col.  2,  under  Shortrede,  para  5  from  bottom,  after 

by  you  enter  ref.  to  new  note  to  read.  Report  on 
Ganges  canal,  10  Cat.  (  113  ). 

468  col.  2,  under  Stephen,  at  end  of  last  line,  after  longs. 

add  ;  10  Cat.  (  89  ). 

under  Sturt,  at  end  of  para  3  from  bottom  add 
;  Enr.  Letters,  1,  (  83  a  )  n  (  10  ). 

add  to  note  4  ;  e.  A  Peep  into  Turkislan,  by 
Rollo  Burslem,  London  1846,  pp.  10,  11. 

469  to  n.5,  add  ;  10  Cat.  (  169  ) ;  also  maps  of  Inland 

Nvgn.  and  of  rivers,  Calcutta  to  Himalava, 
1835  ;  IO  Cat.  (  100  ). 

to  n.7,  add  ;  10  Cal.  (  624-5  ),  obsns.  Madras  0b3y. 

471  col.  2,  line  6,  under  Thetuxier,  for  1878  read  1877, 

and  at  end  of  line  del.  366. 

472  col.  1,  under  Fbaseb-Tytleb,  line  4  from  bottom,  for 

480  read  480-1  ;  line  2  from  bottom,  add  ref.  to  new 
note ;  map,  battle  of  Maharajpur,  29-12-43,  10 
Cat.  (  267  )  ;  routes  in  Baluchistan,  ib.  (  483  ). 
col.  2,  under  Vione,  line  2,  read  d.  12/3-7-63. 
at  end  of  para  5  from  bottom,  after  great  blank  add 
Met  Baron  von  Hugel  who  left  Kashmir  with  him. 
474  col.  1,  under  Western,  line  12,  odd  Conoljy  (  88/168  ). 
476  col.  2,  under  Wood,  for  Sind  read  London, 
line  6,  read  JROS.  utn.  line  6-7, 
for  20,  21n.,  inside  bracket,  read  20  n.4 

21  n.l. 

476  col.  1,  last  3  lines  under  Wood,  del.  Fatigue  con¬ 

sequent  upon  ;  for  a  read  A  ;  to  last  line  add  Ho 
only  survived  his  return  to  England  by  14  days  ; 
JRGS.  42  (  clvii ). 

co).  2,  at  end  of  para.  On  his  return,  after  214—5 
insert  222  inside  bracket. 

at  end  of  note  2  add  obo.  Lib.  o  (  4  ),  j-inch  map 
Cabul  A  TurkestaD,  1838. 

477  eol.  2,  against  Anderson,  line  1,  for  039  read  369. 
against  Arabia  add  Arab  seamen,  247. 

against  Armstrong,  at  end  of  line  1,  read  65-6. 
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478  col.  1,  insert  Barnes,  Geo.  (  b.  1799),  clerk,  349. 

col.  2,  against  Bedford,  for  A.  not  James  read  Alai. 
and  del.  xiv,  x-viii. 

480  against  Chamarett,  line  2,  for  386  read  385  twice. 

482  against  Eujot,  at  end  of  line  2,  for  : — read  fulls  top. 
line  3,  before  Surg.  enter  Elliott. 

against  Falconer,  after  Deb.  add ;  JRQS.,  35  (  rri 
el  seg)  ;  Burkill,  rv  (  342  ). 

483  for  Goddine  read  GooddiDe  and  shift  below  Gomonde. 
against  Grisenthwaite, after  Beaufoy  insert  aliaa  a.}. 

Percy. 

484  against  Hodgson,  line  2,  shift  398  to  follow  392  at 

end  of  line  Hodges. 

485  against  Kashmir,  after  Map  insert  290, 
after  Kelly,  insert  Wm.  Michael. 

against  Lane,  for  b.1817  in  in  bracket  read  1817-83. 

486  against  LeMessurier,  for  433  read  245-  6. 

against  Ludlow,  after  Edgar  insert  Owen  and  for  tL 
1888  read  1812-  88,  and  after  Engrs.  insert  Conolly 
(  100/157  ).  '  . 

against  McClelland,  after  geolgt.  insert  Burkill,  n 
(  58,  67-9  ),  v(  788  ). 
shift  Matak  R.  above  Mathematical. 
against  Map,  line  8,  for  Em.  read  Exmn. 

487  against  Murray,  for  Capt.  read  James  (  1834-  1904  ), 

and  after  Inf.  del.  (  ?  )  424  at  end  of  line  add  : — 
Wm.  (  1791-1831  ),  Ben.  Inf.,  424. 

488  col.  1,  against  OUiver,  line  3,  for  b.  1785/6  read 

1785/6-1853.  v 

against  Pemberton,  line  2,  after  114  insert  263- 
5,  295. 

490  against  Royle,  last  line,  add  Burkill,  I  (  871-2  ),  m 
(  693  ). 

against  Sabine,  line  2,  before  105  insert  RS. 
Props.,  u.  1892  (  xliii ). 

against  Salaries,  line  4,  Madras  Topo.,  del.  402. 
against  Saugor,  line  2,  shift  A  Narbada  to  follow  271, 
and  insert  to  follow  270  n.2. 

492  for  Suased  read  Sussex. 

493  against  Tweedale,  before  Ben.  Cav.  insert  d.  12-12-83, 

mj.  DDn.  cem. 

against  Wade,  at  end  of  line  1,  after  DIB.  ;  insert 
EROS.,  1846. 

against  Wellsted  insert  Markham  (  16  ns.  1,2). 
col.  2,  against  Whewell  after  ns.  insert  nas.,  1837. 
against  Wolff,  ajter  DIB. ;  insert  Ferguson  (  184-6  ) ; 
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Plate  9,  reverse.  Designation  “Capt.  in  ch.  No.  4  Topo¬ 
graphical  Party  Chota  Nagpore  Division**  not 
-  applicable  before  1861. 
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21  note  2  for  465  (  12-30),  9-12-50  read  569 
(  153-60  ),  10-6-53. 

24  note  2  for  I  (12—4);  read  I,  sects,  ii,  iii,  vi, 
vu  ;  m  ;  it. 


Psge  " 

35  note  3  for  treaty  read  proclamation. 

81  para  4,  line  2,  read  Kidarkanta  ;  line  3,  before 
rv,  38,  inside  bracket,  insert  in,  pi.  6  ; 

83  line  11  from  bottom,  read  Chomothari. 

92  line  6  from  bottom,  read  professional. 

93  last  word  of  para  5,  read  peak. 

98  line  19  from  bottom  read  they  should. ..be  observed 


PREFACE 


This  fifth  volume  brings  our  story  of  the  Indian  surveys  to  the  retirement  of 
Andrew  Waugh  in  March  1861,  one  hundred  years  after  Hugh  Cameron  had  been 
appointed  to  survey  the  Company’s  new  lands  in  the  Calcutta  parganas. 

In  1761  the  map  of  India  was  strangely  mis-shapen  and  largely  blank.  Little 
was  known  beyond  the  coastline  and  its  main  ports,  and  the  position  of  many  a 
celebrated  city  was  sadly  out  of  place.  The  courses  of  the  great  rivers  and  mountain 
ranges  were  utterly  distorted.  Though  there  was  some  knowledge  of  the  peoples 
and  their  rulers  nothing  whatever  was  known  of  the  limits  of  their  territories. 

As  British  influence  extended  inland  from  the  great  Presidency  towns,  Calcutta, 
Madras,  and  Bombay,  knowledge  of  the  country  became  more  important,  especially 
for  the  movement  of  troops.  The  wisdom  of  Robert  Clive  led  to  the  appointment 
of  James  Rennell  in  1767  as  Surveyor  General  of  Bengal  for  genuine  geographical 
purposes,  whilst  the  struggles  against  the  Marathas  in  the  west,  and  Haidar  Ali  and 
Tipu  Sultan  in  the  south,  led  to  the  explorations  of  Charles  Reynolds  and  his 
appointment  as  Surveyor  General  of  Bombay,  and  to  the  more  orderly  surveys  of 
Colin  Mackenzie  in  Mysore. 

In  1800,  with  the  backing  of  Arthur  Wellesley,  William  Lambton  started  his 
trigonometrical  survey  under  the  orders  of  the  Madras  Government,  and  by  1815 
he  had  spread  a  network  of  triangles  over  the  south  peninsula  with  a  central  chain 
from  Cape  Comorin  to  Hyderabad. 

In  1815,  the  Court  of  Directors  in  London  appointed  Colin  Mackenzie  to  be 
their  first  Surveyor  General  of  India,  and  they  followed  this  in  1818  by  appointing 
Lambton  to  be  Superintendent  of  the  Great  Trigonometrical  Survey  of  India, 
both  taking  orders  direct  from  the  Supreme  Government  in  Galcutta. 

On  Lambton’s  death  in  1823  he  was  succeeded  by  his  assistant  George  Everest, 
who  now  came  under  the  orders  of  the  Surveyor  General,  Valentine  Blacker,  whose 
firm  advocacy  led  to  the  acceptance  of  the  trigonometrical  survey  as-sole  foundation 
for  all  surveys  and  maps.  Everest  brought  the  great  central  arc  north  to  latitude 
24°,  but  his  health  then  broke  down  and  he  had  to  take  long  leave  to  England. 
For  seven  years  he  had  been  working  through  the  most  unhealthy  jungles  with 
only  occasional  respite.  Like  Lambton,  however,  he  had  given  his  whole  heart  to 
the  work,  and  spent  the  years  1825  to  1830  making  contact  with  the  leading  geo¬ 
desists  and  instrument-makers  of  Europe  and  gaining  the  trust  of  the  Directors. 

He  wrote  a  detailed  account  of  the  work  of  the  Great  Trigonometrical  Survey 
between  1818  and  1825,  describing  in  particular  the  professional  details  of  the  Great 
Arc  between  latitudes  18°  and  24°.  He  deduced  values  for  the  figure  of  the  Earth 
from  his  preliminary  computations,  and  discussed  the  best  means  to  ensure  the 
very  highest  precision  for  future  operations. 

He  returned  to  India  in  1830  with  the  combined  offices  of  Surveyor  General  and 
Superintendent  of  the  Great  Trigonometrical  Survey,  and  armed  with  orders  to 
give  first  priority  to  the  extension  of  the  Great  Arc  to  the  Himalaya.  Revenue 
surveys  were  to  proceed  at  the  discretion  of  local  Governments,  but  geographical 
and  topographical  surveys  depending  on  astronomical  observations  were  “expressly 
prohibited”.  The  quarter-inch  Atlas  of  India— authorized  in  1824 — was  to  be 
compiled  in  London  by  the  Company’s  Geographer  John  Walker  from  material 
based  on,  or  properly  connected  to,  the  trigonometrical  survey.  To  ensure  that 
these  orders  would  be  carried  out  satisfactorily  full  responsibility  wsb  entrusted  to 
Everest  alone,  and  in  order  “  to  preserve  a  system  of  perfect  uniformity  ”  the  Directors 
abolished  the  branch  survey  offices  at  Madras  and  Bombay. 
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Authority  was  given  to  raise  six  field  parties  for  work  on  the  Great  Arc  and 
subordinate  triangles  in  Bengal,  and  for  Everest  to  take  over  the  party  already  work¬ 
ing  in  Bombay.  The  four  topographical  parties  working  in  Madras  and  the  Nizam’s 
territories  of  Hyderabad  continued  one-inch  survey  based  on  Lambton’s  triangles. 

For  the  new  triangulation  parties  Everest  had  only  three  military  officers  who 
had  been  employed  on  geographical  surveys  in  Assam  and  Bengal,  and  four  of  his 
old  civil  assistants,  so  he  had  first  to  recruit  and  train  a  number  of  others.  He  had 
to  work  out  detailed  procedure  for  field  observations  and  computations  to  Buit 
his  new  instruments  and  local  conditions.  He  was  determined  that  the  results 
should  6tand  up  to  criticism  from  Europe,  and  with  this  intent  he  himself  took 
charge  of  work-on  the  Great  Arc  to  meet  all  difficulties  and  to  lead  and  check 
the  work  of  his  beginners.  He  set  an  extremely  high  standard  and  had  many 
disappointments  amongst  his  staff  ;  some  failed  from  lack  of  ability  or  temperament 
whilst  others  broke  down  in  health. 

He  worked  himself  to  a  shred  ;  when  he  was  not  himself  handling  the  instru¬ 
ments,  he  was  harassed  with  details  of  administration  and  of  correspondence,  not  only 
with  his  own  staff  but  also  with  Government  Departments,  local  officials,  and  the 
topographical  parties.  During  1835  he  was  seriously  ill  with  malignant  malaria, 
but  he  took  the  field  in  October  as  usual,  taking  Andrew  Waugh  in  charge  of  a 
second  party. 

Before  setting  out  to  the  field  in  1832  he  had  organized  computing  and  drawing 
offices  to  work  at  Calcutta.  From  1838  these  were  placed  under  James  Bedford 
who  had  been  brought  down  from  the  North  Western  Provinces  for  charge  of  the 
revenue  surveys  of  the  Lower  Provinces,  and  now  became  the  Surve3'or  General’s 
personal  Deputy  at  Calcutta. 

By  1843,  with  the  assistance  of  Waugh  and  Renny,  Everest  had  completed  all 
field  observations  and  computations  of  the  Great  Arc  northwards  to  Dehra  Dun, 
latitude  34°  20’,  and  this  included  the  re-observation  with  the  new  instruments 
and  under  the  new  system,  of  all  the  old  work  ;  between  Bidar  and  Sironj  special 
astronomical  observations  had  been,  made  for  calculation  of  the  figure  of  the  Earth. 

His  general  plan  for  the  triangulation  provided  for  a  grid  based  on  the  Great 
Arc,  with  major  longitudinal  chains  connected  by  subordinate  Beries  running  north 
and  south.  By  1843  his  parties  had  completed  three  of  the  subordinate  series  and 
commenced  on  three  others,  and  on  the  northern  longitudinal  chain  breaking  east¬ 
ward  from  the  head  of  the  Great  Arc.  The  southern  longitudinal  chain  along 
parallel  24°  had  been  carried  out  by  his  assistants  during  his  absence  in  England. 

At  the  end  of  1843  he  handed  over  to  Waugh  seven  triangulation  parties  well 
trained  to  a  sound  practical  system,  though  somewhat  short  of  experienced 
observers. 

The  only  topographical  work  remaining  was  that  of  the  Nizam’s  Territories 
which  still  had  a  long  programme  ahead  of  it.  The  district  revenue  surveys  of 
the  North  Western  Provinces  of  Bengal  had  been  completed  to  the  satisfaction  of 
the  local  Government,  but  several  of  those  of  Assam  and  the  lower  provinces  had 
to  be  closed  down  prematurely  for  reasons  of  economy.  None  bad  been  connected 
to  the  trigonometrical  survey.  From  1837  the  Bombay  Government  bad  put  in 
hand  a  system  of  village  field  surveys  which  fully  met  the  needs  of  their  revenue 
offices  but  were  useless  for  topographical  or  geographical  purposes. 

The  seventeen  years  of  Waugh’s  administration  form  the  subject  of  this  volume. 
Triangulation  was  advanced  eastward  to  cover  the  Ganges  valley  to  Calcutta,  and 
extended  up  the  Assam  valley  till  switched  Bouth  across  the  Khasi  Hills,  whilst 
another  series  ran  down  the  east  coast  to  cross  the  Godavari.  After  the  Sikh  wars 
of  1846-8  two  major  longitudinal  chains  were  taken  across  Rajputana  and  along 
the  Punjab  foothills  to  close  on  the  Great  InduB  series  that  stretched  750  miles  from 
Karachi  to  Attock.  Except  for  a  few  subordinate  series  Waugh  eaw  the  comple¬ 
tion  of  the  principal  triangulation  north  of  parallel  24°.  As  triangulation  advanced 
topographical  survey  was  taken  up  in  Orissa,  the  Punjab,  and  in  the  western 
Himalaya  'rom  the  Ganges  to  the  Indus.  ' 
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By  insistence  on  regular  observation  to  the  Himalayan  peaks  Waugh  was 
responsible  for  the  discovery  of  the  highest  mountain  in  the  world,  29,002  feet  above 
the  sea,  which  he  recommended  Bhould  be  named  after  George  Everest  who  had 
built  up  the  triangulation  system  by  which  the  discovery  was  alone  made  pos¬ 
sible.  He  gave  much  thought  to  the  problems  of  refraction  and  deflection  of 
gravity,  and  his  clear  statements  on  their  complexities  contributed  largely  to  later 
Btudy.  He  appreciated  the  need  for  greater  accuracy  in  the  determination  of 
height,  and  initiated  the  system  of  precise  levelling,  connected  to  sea-level  by  means 
of  tidal  observations. 

On  his  departure  from  India  in  March  1861,  he  handed  over  the  office  of  Surveyor 
General  to  Henry  Thuillier  who  as  his  Deputy  had  held  charge  of  the  revenue 
surveys  of  the  Bengal  Presidency  and  of  the  headquarter  offices  at  Calcutta  for 
fourteen  years.  As  Thuillier  had  no  geodetic  experience  the  Great  Trigonometrical 
Survey  was  taken  over  by  James  Walker  under  whom  it  made  vast  strides  in 
many  directions  during  the  next  twenty-two  years. 

Under  Thuillier’s  administration  the  Department  was  re-organized  into  three 
distinct  branches,  each  with  its  own  cadre  under  a  Deputy  Surveyor  General. 
Rates  of  pay  and  terms  of  service  were  revised  on  a  more  generous  scale  such  as 
Waugh  had  long  urged.  The  number  of  topographical  parties  was  increased,  but 
surveys  were  still  organized  for  specified  districts  or  states.  From  1869  the  com¬ 
pilation  and  printing  of  the  Atlas  of  India  was  transferred  from  London  to  Calcutta. 

From  1871  Bengal  revenue  surveys  took  the  form  of  cadastral  surveys  on  the 
large  scale  of  16  inches  to  the  mile.  The  revenue  surveys  of  Madras  and  Bombay, 
however,  never  came  under  control  of  the  Surveyor  General. 

Thuillier  retired  from  1st  January  1878,  when  Walker  assumed  the  office  of 
Surveyor  General  in  addition  to  that  of  Superintendent  Trigonometrical  Surveys, 
and  the  three  branches  were  henceforward  closely  amalgamated  under  the  new  de¬ 
signation  Survey  of  India.  The  Department  continued  to  flourish  and  extend  dur¬ 
ing  the  nexf  twenty-five  years,  making  special  progress  in  geodetic  operations  Buch 
as  the  determination  of  longitude  by  telegraph. 

Topographical  and  geographical  surveys  were  extended  in  all  directions,  but 
except  in  the  processes  of  map  reproduction  and  the  introduction  of  the  clinometer, 
the  systems  of  Burvey  and  mapping  failed  to  keep  pace  with  the  latest  scientific 
advances  or  the  needs  of  the  engineering  and  other  professions.  To  rectify  these 
shortcomings  a  Survey  Committee  was  formed  in  1905  which  made  sweeping  recom¬ 
mendations  that  were  put  in  hand  with  lasting  benefit.  These  included  : — 

Re-organization  of  the  cadre,  scales  of  pay,  and  terms  of  service  right  through 
the  Department. 

Organization  by  administrative  circles. 

Introduction  of  an  orderly  lay-out  for  maps  and  surveys,  with  a  key  that  pro¬ 
vided  a  simple  relationship  between  maps  of  the  various  scales  that  were  definitely 
specified.  This  involved  the  abandonment  of  the  old  J-inch  Atlas  of  India. 

The  ancient  value  for  the  longitude  of  Madras  as  determined  by  John  Warren 
in  1807  ( see  volume  n,  p.  195  ),  which  had  till  now  been  retained  for  all  mapping 
purposes,  was  abandoned,  and  the  latest  value  adopted. 

The  introduction  of  an  order  of  priority  for  surveys  and  mapping  to  meet  the 
more  pressing  needs.  Surveys  were  in  future  to  be  carried  out  to  geographical 
limits  as  defined  by  parallels  and  meridians  instead  of  by  administrative  boundaries. 

From  1905  work  proceeded  smoothly  on  these  lines,  with  occasional  changes  to. 
meet  new  demands. 

It^would  be  of  great  interest  if  this  series  could  be  carried  to  at  least  as  far  as . 
1905.-  Annual  reports  are  too  disjointed  to  give  a  continuous  narrative  ;  they  carry 
no  general  index,  and  seldom  give  reasons  for  changos  or  any  oritical  review. 
These  would  be  helpful  to  Government  Department  and  professional  surveyors  who. 
may  wish  to  follow  the  steps  by  which  the  work  has  developed,  and  learn  the  why’s, 
and  wherefore’s  of  past  and  present  practices.  An  authoritative  narrative  is  . 
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desirable  to  describe  technical  details  and  official  discussions  and  decisions,  prob¬ 
lems  faced,  and  difficulties  overcome.  However  firmly  rules  may  be' laid  down  in 
textbooks  and  standing  orders  they  carry  far  more  weight  when  background  is 
given  in  an  interesting  narrative. 

A  work  of  this  sort  cannot  be  read  straight  through  as  if  it  were  a  detective 
story  ;  different  readers  will  find  different  passages  of  interest,  and  it  is  hoped  that 
where  interest  is  aroused  opportunity  may  be  found  to  follow  up  the  reference  to 
published  or  manuscript  sources.  The  heavy  lists  of  addenda  and  corrigenda 
should  not  be  overlooked.  Paste-up  bundles  of  original  material,  chapter  by 
chapter,  have  been  deposited  with  the  National  Archives  in  New  Delhi  ;  those  for 
biographical  notes  of  British  personnel,  being  largely  collected  in  England,  have 
been  deposited  with  the  Society  of  Genealogists  in  London. 

It  may  be  thought  that  overmuch  space  has  been  devoted  to  these  personal 
details  and  the  nominal  rolls,  but  they  undoubtedly  add  to  the  interest  of  Borne 
readers,  and  were  not  despised  by  Sir  Clements  Markham.  All  students  of  Indian 
geography  should  if  possible  read  his  classic  Memoir  on  the  Indian  Surveys  as  well 
as  the  earlier  treasures,  Rennell’s  Memoir  of  a  Map  of  Hindooslan  and  Everest’s 
two  Great  Arc  books. 

In  writing  this  fifth  and  final  volume  I  have  received  help  and  encouragement 
from  many  friends,  particularly  Dr.  de  Graaff  Hunter  who  has  read  through  all 
the  chapters  on  geodetic  subjects,  and  was  surprised  at  Waugh’s  grasp  of  the  prob¬ 
lems  of  refraction.  Professor  Mason’s  wide  knowledge  of  the  Himalaya  Moun¬ 
tains  has  been  placed  freely  at  my  disposal.  He  has  constantly  pressed  for  the 
fullest  detail. 

For  the  biographical  notes  I  am  indebted  to  the  most  generous  help  from  the 
late  Major  Hodson  which  has  gone  far  beyond  the  range  of  his  List  of  the  Officers  of 
the  Bengal  Army.  The  late  Sir  Patrick  Cadell,  with  unsurpassed  knowledge  of  the 
Bombay  Presidency,  said  it  was  my  duty  to  carry  on  to  complete  an  8th  volume. 
Mr.  Burton  has  been  tireless  in  unearthing  facts  and  dates  from  the  arcana  of  the 
India  Office  Records  in  London.  I  have  been  most  fortunate  in  making  contact 
with  descendants  of  some  of  our  surveyors  who  have  helped  with  interesting  details 
of  survey  life.  Officers  of  the  National  Archives  of  India  have  given  me  freely 
of  their  specialized  knowledge. 

Above  all,  I  have  to  thank  the  Surveyor  General,  the  Director  of  Map  Publica¬ 
tion,  for  their  encouragement  and  help  and  the  members  of  their  technical  staff 
at  Dehra  Dun  for  the  able  way  in  which  they  have  carried  through  the  printing 
both  of  letterpress  and  illustrations. 

Volume  I  having  been  out  of  print  for  the  past  few  years,  authority  has  been 
obtained  for  the  preparation  of  a  revised  edition  that  will  embody  all  the  new 
information  collected  during  the  last  17  j'ears. 


Dehra  Dun  : 
January  1964. 


R.  H.  Phtelemore. 
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A  nth. 

B/Bo/M/S  C. 

B  to  CD. 

BCS. 

B  G  O. 

BMC. 

BBC. 

b. 

Bnkpy. 

bapt. 

Bait. 

Bart. 

Batt. 

Bd/of  Admin. 

Bde'. 

Bdgs. 


Blog. 

Bo/C  S. 

Bo  Geo  Soc. 

Bot. 

Br. 

Br/Assn. 

Bro. 

Bt. 

Bar. 

C  In  C. 

CB. 

CD. 

C  D/to/B/Bo/M. 

C  K. 

Cl. 

C/1  E/S  I 

CL. 

C  M  G. 

CP. 

CBE. 

CEO. 


Cadi.  .  . . 

€»mb.  _  .. 

CinU 
Cape  OH. 

C*pt. 

Cartr. 

c«t.  ;; 

Cem. 

cf. 

Ch. 

Ch/Comn r. 
Chpn. 

Clrci. 

Clv/Audr. 

cL 

do. 


Assist*  at/ Adjutant  General 
Alde-de-Camp 

Asslstant/Deputy  Quarter¬ 
master  General 
Agent  to  Governor  Genera.] 
Astronomer  Royal 
Asiatic  Society  of  Bengal 
Assistant  Surveyor  General 
Absent  without  leave 
Accompan/led/y 
Account 
Accuracy 
Acknowledge 
Acting 
Additlon/al 
Admitted /Admiral 
Adminlstra/tlon/tive 
Allowance 
Apprentice 

App/oint/ed/ment/U  cation 

Approximate 

Appendix 

Arriv/ed/lng/al 

AxtlUery/Artlcle 

Assessment 

Asslst/aut/ance/ed 

Associate 

Astronom/er/lcal 

Attached 

Anthor 

Be  ng  aJ  /  Bo  m  b  a  y /Ma  draa 
Staff  Corps 

Bengal  Letter  to  Court  of 
Directors 

Bengal  Civil  Service 
Bengal  General  Order 
Bengal  Military  Consulta¬ 
tions 

Bengal  Revenue  Consulta¬ 
tions 
born 

Bankruptcy 

baptized 

Barrister 

Baronet 

Battalion 

Board  /  of  Administration* 
Lahore.  1846-52 
Brigade 
Buddings 

Boundary 

Bengal 

Bio  graph /leal /y 
Bombay/Civil  Service 
Bombay  Geographical 
Society 
Botan/ical/ly 
Branch/British 

British/Association  for  the 
Promotion  of  Science 
Brother 
Brevet 
burled 

Commander-In-Chief 
Companion  of  the  Bath 
■thief  Draughtsman/Court  of 
Directors 

Court  of  Directors/Letter* 
to  Bengal /Bombay /Madras 
Chief  EngLneer 
Centra!  India 

Companion  of  the/Indian 
Empire/Star  of  India 
Circular  Letter 
Companion  of  St.  Michael  A 
St.  George 
Central  Provinces 
Commanding  Royal  Engineer 
Commonwealth  Relations 
Office,  London 


Approximately 
Cadastral 
Cambridge 
Cantonments' 

Cape  of  Good  Hope 

Captain 

Cartographer 

Cavalry 

Cemetery 

compare 

Chapter /Church /Chief 

Chief/ Com  miss  I  oner 

Chaplain 

Circumstances 

Clvll/AudJtor 

Claas/Clerk 

oompany/county 


OoL 

CoU/n/r. 
Comn/d/r 
Comd/d/g/r/t  . . 
Conun/t/y. 
Comp/g/n/r/i.. . 
Condr. 

Conn/g. 

ConfmcL 
Cons  Engr. 
Constn. 

Cont. 

Corn. 

Co  IT. 

Coos. 

D/A/A/G/QMG, 

D/ACG. 

DC. 

DD. 

DGOS. 

DIG. 

D/L. 

DDn. 

DLTR. 


D  O. 

DBG. 

d. 

dau. 

Dep. 

Dept/1. 

Dett. 

dlff. 

Dir. 

Dlsch. 

DLsm. 

DUt. 

Dlv. 

Dmn. 

Drg  mr. 

Dro. 

dtp. 

E. 

EIC. 

E  I  U  S 
Eccl. 
ed/cn. 
edn. 

eg- 

eld. 

emp/t. 

Engv/d/r 

Eng/r/g. 

Ens. 

Est. 
tt  tea. 

Eur/ Letters 


Ex/Engr/Off.  . . 
Expn. 

Extn. 

FD. 

F/G/L/S. 

F  M 

F  R/A/G/S  !  ‘ 

FRC8. 

F  R  I  B  A.  .. 

F  S  A. 

Fact. 

Fd. 

Fig. 

Fin/Dept. 

frpee. 

Ft/St/Oeo/Wm. 

fur. 

Furl. 

Oof  I. 

GBO/Corap/Llb. 
GG/ln  0. 

O  O. 


Colonel/Column 

.Coll /eve  /ection/ector 

Ortn  mlssl  o  n/ed/er 

Oommand/ed/Ing/er/ant 

Oo  mm  / 1 1  tee  /  Lssar  /  la  1 1  y 

Oompnt/atlon/lng/er/atlons 

Conductor 

Connect/ing/lon 

Confirmed 

Consulting  Engineer 
Construction 
Contingent 
Cornet 

Correspondence 

Cousin 

De  p  u  t  y  /  Ass  Is  t  a  n  t  /  A  dj  u  tan  t  / 
Quartermaster /General 
.  Deputy  /  Assistant  Commis¬ 
sary  General 
.  Deputy  Commissioner 
Doctor  or  Divinity 
.  Director  General,  Ordnance 
Survey 

Deputy  Inspector  General 
Deputy  Lieutenant 
Dears  Dun/Survey  Cones 
pondeoce  now  with  NAI. 
Director  of  Land  Records, 
West  Bengal ;  rev.  ivy. 
records  now  with  NAI. 
Departmental  Order/Draw¬ 
ing  Office. 

Deputy  Surveyor  Genera! 
died 

daughter 

Deputy 

Depart  me  nt/al 

Detachment 

difference 

Director 

discharged 

dismissed 

District 

Division 

Draughtsman 

Drawing  Master 

drowned 

died  without  issue 
East 

East  India  Company 
East  India  United  Service 
Ecclesiastical 
editor/educat/ed/tlon 
edition 
for  example 
eld/er/est 
employ/ed/raent 
Engrav/cd/er 
Engineer/ing 
.  Ensign 
Establishment 
and  the  following 
Burope/an/Regiment/Letters 
to  Gen.  Walker.  8T3.,  1864- 
72 ;  obo  Lib.  Q.  68. 

Execu  live/ Engineer  /Officer 

Expedition 

Extension 

Foreign  Department 
Fellow  of/Geologlcal/Lln- 
nsean /Society 
Field  Marshal 

Fellow  of  Royal/Astronoral- 
cal/Geographlcal/Soclety 
Fellow  of  the  Royal  College 
of  Surgeons 

Fellow  of  the  Royal  Insti¬ 
tute  of  British  Architects 
Fellow  of  the  Society  of  Arts 
Factory 
Field 
Figure 

Flnsnc/e/lal/ Department 
frontispiece 

Fort/Food/Salnt/Oeorge/ 

William 

fhrlooR 

furlough 

Government  of  iDdla 
Qeodetlc  Branch/Computlng 
Office/Library,  Dehra  Dun 
Governor  General /in 
Council 
General  Order 


G8L  ..  Geological  Surrey  of  India 

G  T  road  . .  Grand  Trank  road 

GTS.  . .  Great  Trigonometrical  - 

8orvey 

Gdns.  . .  Gardens 

Gen.  . .  General 

GeogL  . .  Geographical 

GeoDgt.  . .  Geofog/ical/ist/y 

Gov/r/t  . .  Govern/or/ment 

Gr  Sob.  . .  G rammer  School 

gr.  . .  grade 

B.son  . .  grandson 

Gt  Arc.  ..  Great  Arc 

HA.  . .  Head/Accountant/AssUtant 

H  C.  . .  Honorable  Company 

HD.  ..  Head  Draughtsman 

HE.  . .  His  Excellency 

HKIC^  * .  Honourable  East  India 

Compuay 

H  H.  ..  His  Highness 

H  M.  ..  Her/Hia /Majesty 

H  M  S.  . .  Home  Miscellaneous  Series, 

IO/CRO. 

H  S.  . .  Hill  Station.  G.T.S. 

h  p  L  . .  half-pay  list 

Hdbd.  . .  Hyderabad 

Hdmr.  ..  Head  Master 

Hdqr.  . .  Headquarter 

Helio-x.  . .  Helio-zincography 

BQdrs.  . .  Highlander* 

ho.  . .  house 

Hon.  . .  Ho  nor /able /ary 

Hosp.  . .  Hospital 

ht.  . .  height 

LA.  . .  Indian  Army 

ICS.  Indian  Civil  Service 

I  G.  ..  Inspector  General 

I  O/ Re  cords  . .  India  Office /Records,  now. 
with  CRO. 

ISC.  . .  Indian  Staff  Corps. 

I  W.  ..  Isle  of  Wight.  Great  Britain. 

!b.  ..  the  same 

Inch  . .  Including 

Inf.  . .  Infantry 

inf.  . .  below 

Infmn.  . .  Information 

Inspr.  . .  Inspector 

Inst.  . .  Instrument 

Instn.  .  . .  Inst/ltutlon/raction 

Intpr.  . Interpreter 

Intro.  . .  Introduction 

Inv.  . .  Invalid /ed 

Irrgn.  . .  Irrigation 

J.  P.  . .  Justice  of  the  Peace 

Jud.  . .  Judicial 

Junr.  . .  Junior 

K  &  J  Hills  . .  KhAsl  &  Jalotia  Hills 

K  C/B/MG/SI.  Knight  Commander  of  the- 
Batb/St.  Michael  A  8W 
George/Star  of  India 


kd. 

..  killed 

Kt.  Bach. 

. .  Knight  Bachelor 

L/C/I-  • 

. .  Light /Cavalry /Infan try 

L  G. 

. .  Lieutenant-Governor 

LLD. 

. .  Doctor  of  Laws 

L  P. 

. .  Lower  Provinces,  Bengal 

Lat. 

. .  Latitude 

Llb/ra. 

. .  Llbrar/y/lan 

Lieut. 

. .  Lieutenant 

Litho/d/r. 

. .  Llthography/ed/er 

Long/1. 

..  Longitud/e/lna! 

Lt. 

..  Lieuteoant/Lighi 

Lt  Col. 

. .  Lieutenant  Colonel 

MAO. 

..  Military  AccounUnt 
General 

M  C  8. 

..  Madras  Civil  Service  i 

M  D 

..  Doctor  of  Medicine 

M  Gen. 

..  Major  General 

M  I. 

. .  Monumental  InacripUotr- 

MICE. 

..  Member  of  Institute  -o 
Civil  Engineers 

M  I/M/O/D. 

..  Mathematical  Instrument/ 
Maker /Office/ Dept.  j 

MNI. 

..  Msdras  Native  Infantry 

M  0. 

..  Medical  Officer/Madras 
Observatory 

M  R  I  0. 

..  Map  Record  A  Issue  Offlc 
Survey  of  India  *  ear, 
maps  now  with  NAL 

M  8. 

..  Manuscript 

m. 

. .  married/ mile* 

Mad. 

Madras 

Further  Abreviation — Concld. 


Math/l/n/i. 

Ma  th  e  mat!  c/al /Lan/s 

Alaj. 

Major 

^tatric. 

Matriculate  nn 

me. 

tfledlcAl  certificate 

max. 

maximum 

Mdpn. 

Midshipman  ' 

Meas/d/t. 

Measure/d/ment 

Med. 

Medical 

Memo. 

Memorandum 

Merch. 

Merchant 

Werdl. 

Meridional 

MeU. 

Meteorological 

Mptc. 

Magistrate 

Mil/Bd. 

Military /Board 

min. 

minute  of  correspondence 

Misc. 

Miscellaneous 

Misany. 

Missionary 

mo. 

month 

Alsari. 

Mussoorie  « 

Mtn. 

Mountain 

BAI. 

Rational  Archives  of  India, 
New  Delhi. 

N/E/W. 

North /East /West 

N  I. 

Native  Infantry 

NW/F/P. 

North- W  est/Frontler/ 
Province 

H/Y/Z. 

N  e  w  /If  ork  /  Zealand 

n. 

footnote 

nat. 

natural  (  ont  of  wedlock  ) 

neph. 

nephew 

-no. 

Dumber 

Notfn. 

Notification 

air. 

near 

Nvgu. 

Navigation 

OS. 

Ordnance  Survey  of  Great 
Britain 

0 

old  scries 

Ob/lt. 

obituary 

-Obs/d/g/D/r/y.  . 

Observ/ed/ing  /atlon/er/ 
atory 

•Off/d/g/r. 

Offic/lated/ing/er 

-Opni. 

operations 

Ordn. 

Ordnance 

Orgl. 

Original 

P  A. 

Personal  Assistant / 

Political  Agent 

Ft  U  Boll*. 

Pay  A  Muster  Rolls,  War 
Office,  PRO. 

no. 

Public  Record  Office, 
Chancery  Lane,  London 

P  M  O. 

Postmaster  General 

PH/cs/a. 

President,  Royal /GeographJ- 
cal/Society 

JP  s. 

Private  Secretary /Postscript 

P  W  D. 

Public  Works  Department 

T*"W  I. 

Prince  of  Wales  Island 
(  Penang  ). 

TZO. 

Photo-ZiDoo.  Office.  Dehra 
Dun. 

Vow*. 

paragraph 

pouiffl 

Photo-Zinco  .. 

here  and  there 

Photo- zincography 

p/p. 

Permt. 

Phy». 

PL 

R'cpi. 

Pref. 

Presd/t/cy 

Prof. 

Tro#!. 

Prov. 


HA. 

RAA.  Dept.  .. 

RC. 

R/B/N. 

R  M/A/C. 

RB. 

Recd/d/g/n  ... 

Recce. 

ref. 

Regr. 

Regt/l/r. 

repn. 

res/d/n. 

Ret/t. 

Rcad/t/cy. 

Rev. 

Rev  Bd./LP/WP 

Rlwy. 

S  A. 

SAB. 

BAM. 

SC. 

BB. 

S/K/W. 

BQjOjFd  Con. 


Sori. 
SMC. 
SM  R. 

8  0. 

SSJ. 

STS. 

Sch/lUT. 


We/i 

Permanent 

Physician 

plate 

probably 

Principal 

Prefaoe 

Preslden/t/ey 

Profess/lonai/or 

Proceedings 

Province 

P  U  n  e  tabl  e  fPo\ n  t 

probably 

Pobli/ shed /cation 

paymaster 

Quartermaster  General 
Quartermaster 
Qualification 
Quarter* 

Royal /Academy /Artillery 
Revenue  A  Agriculture 
Department,  G  of  I. 

Roman  Catholic 
Royal/Engineers/Navy 
Royal  Military /Academy/  I 

College 
Royal  Society 
Rec/elved/ommend/ed/ing/ 
ail  on 

Reconnalaaanoe 
reference 
Regia  ter 

Regi /m  en  t/al/ia  trar 

reproduction 

rea/1  gn  /  atloD  /ed/olution 

Rettre/d/ment 

Reaident//cy 

Revenue/Reverend/ 

Review 

Revenue  Board/Lower/ 
Weatern  Providcea 
Railway 

South  Africa 
Sub-Assistant  Surveyor 
Sappers  A  Miner* 

Staff  Corps 

Superintending  Engineer 
South /Eaat/W  eat 
Surveyor  General  of  India/ 
Office,  at  Calcutta /Field 
Correspondence  aeriee,  now 
at  NAI. 

Survey  of  India 
South  Mahratta  Country 
School  of  Military  Engineer 
lng.  Chatham 
Settlement  Officer 
Secretary  of  State  for  lodia, 
London 

Superintendent  of  Trigono¬ 
metrical  Surveys 
School /master 


ad.  ..  algned 

Bcc/tt.  ..  8  ec  re  tar /y /fat 

•eni.  .  ..  senior 

Bettmt.  . .  Settlement 

Bgt.  . .  Sergeant 

ah.  . .  shilling 

tic.  . .  thus,  a m  printed 

als.  . .  sister 

Boc.  . .  Society 

sq.  . .  square 

Stokes*  8ch  Regr.  RegT.  of  Stokes’  Bch. 

Musaoorie,  MS.  with  Boc. 
GeneologlsU,  London 

Btru  . .  Survey  station  of  obser¬ 

vation 

Bubdn.  . .  Sub-division 

Bubs.  ..  Substantive 

Bucc/g.  . .  Succecd/lng 

( *vp  )  . .  above 

Bup/dg/t  ..  8uperintend/ent/ed/ing 

8urv/d/g/r.  ..  Survey /ed/ing/or 

Burg.  . .  Burgeon 

. .  UDder  the  beading 
Bvy.  .  . .  Survey 

T  8.  . .  MB.  Professional  Report/ 

Tower  Btatlon/GTS. 

Tel.  . .  Telegraph 

Tempy.  . .  Temporary 

Ten-.  . .  Territories 

Topo.  . .  Topographical 

t-page  . .  title-page 

tr.  ..  trans/fer/ed/lated 

Trav.  . .  Traverae/d 

Trg/tgn/gtr.  . .  Trlangulat/ing/Ion/or 

Trib.  . .  Tributary 

Trig.  . .  Trigonometrlcal/Branch 

DSL.  . .  Unemployed  Supernumerary 

List 

Unoov.  . .  nncovenanted  service 

nnd.  . .  undated 

Unlv.  ..  University 

unm.  . .  unmarried 

VC.  ..  Victoria  Croas 

VP/ in  C.  ..  Vice  Presldent/Councll. 

Bengal 

*.  . .  ace 

VrtcL  ..  Vertical 

▼ol.  . .  Vol/ume/unteer 


W.  . .  -West 

W  I.  ..  West  Indies 

wid/r.  . .  widow/er 

Wr.  ..  ’Writer  (  or  clerk  ) 

y/r/sL  ..  young/er/est 


Dates:  22Dd  Ang.  1851  or  22-8-51.  Editorial  Insertion  :  l ...  ). 

Number  of  page,  consultation,  or  paragraph  :  (  280  ). 

Reference  to  pagr/place/of  this  volume :  (  280  )  |  pi.  8  J/of  earlier  volumes  l  x  :  sis./Hi,  418  ;  pi.  xa  }. 


XXV 


References  to  Publications 


The  Imperial  Gazetteer  of  India  of  1908  contains  brief  historical  accounts  of  the  provinces, 
districts,  and  cities  of  India,  scattered  through  its  26  volumes,  with  a  general  summary  in  Vol. 
n.  For  other  books  of  interest  see  volumes  i  to  rv  of  these  Survey  Records. 


A  H  Q  Burma 
AJ 

AS  B/ Progs. 

Addiscombe 

Ain-i-Akbari 

Airy 
Aitchison 
A  l  Cantab. 

At  B. 

BM.  Cat.  Pr. 
Balfour 

Ben.  Diet.  Gaz. 
Ben  Harkaru 
Ben  P  As  P. 

Ben  Set. 

Ben  Supply  Regr. 
Black 


General  Staff  Reports. 

Alpine  Journal.  London,  periodical. 
Asiatic  Society  of  Bengal! Proceedings ; 

Calcutta,  annual  from  1865. 

Its  Heroes  As  Men  of  Note  ;  H.  M.  Vibart.  2 
yols.  London.  1894. 
by  Abul-Fazl ;  tr.  and  ed.  by  Gladwin. 
Calcutta.  3  vols.  1786 ;  Jarrett  & 
Sarkar,  1891-4  ;  1948. 

Autobiography  of  Sir  Qeo.  ...Airy,  ...  A  R. 

by  Wilfrid  Airy.  Cambridge.  1876. 
Treaties.  ...  C.  U.  Aitohison.  Calcutta. 
1909. 

Alumni  Cantabrigienses,  Part  II,  1752-1900, 
6  vols.  J.  A.  Venn. 

Asiatic  Researches.  Calcutta,  annual  till 
1830. 

Catalogue  of  Printed  Maps.  British  Mu¬ 
seum. 

Cyclopaedia  of  India.  E.  G.  Balfour. 
Madras.  1857,  1  vol. ;  2nd  edn.,  1871— 81, 
6  vols. 

District  Gazetteer  of  Bengal,  occasional. 
Calcutta,  periodical. 

Bengal  Past  As  Present.  Calcutta, 
periodical. 

Selections  from  the  Records  of  the  Bengal 
Government.  Calcutta,  occasional. 
Supplementary  Register  of  the  Maps...of  the 
Bengal  Presidency.  Survey  Committee, 
Calcutta,  1842. 

Indian  Surveys.  1875-90.  C.  E.  D.  Black. 
London.  1890. 


Blaclcvsood  Blackwood's  Magazine.  Edinburgh, 

monthly. 

Blue  Book,  Rev.  .  Parliamentary  Blue  Book  cm  Revenue 
Svys.,  N  WP.  Surveys  ,-  North-Western  Provinces. 
London.  1855. 


Blunt 

Boaso 

Boeck 

Bo  Rev.  Svys. 

Bo  Bel. 

Br  Ac  Progs. 

Buch&nan- 
Ha  mil  top 
Bullock 


List  of  Inscriptions. ..Christian  Tombs... 

V.P.  e.  jl.  H.  Blunt.  Allahabad.  1911. 
Dictionary  of  Modem  English  Biography. 

Boase.  London.  6  vols.  1892-1921. 
Dutch  Indian  im  Verschlosscnland  Nepal. 

Kurt  Boeck.  Leipzig.  1903. 

Official  Correspondence  on  the  System  of 
Revenue  Survey,  Bombay.  1850. 
Selections  from  Bombay  Government  Records. 

Bombay,  occasional. 

Proceedings  of  the  British  Academy.  London, 
periodical. 

Account  of  the  Kingdom  of  Nepal.  Francis 
Buchanan-Hamilton.  London.  1819. 
Historic  Delhi.  Humphry  Bullock. 

New  Delhi.  1946. 


Burke  Burke’s  Peerage.  London,  annual.  ■ 

All  refe.  to  101st.  edn.  1956. 

Bur  kill  -  History  of  Botany  in  India.  chB.  I  to  vn 

7  I.  H.  Burkill.  Journal  Bo.  Nat.  Hist. 
Soc.,  51,  1953  ;  64,  1956  ;  68-60,  1961-3. 
Burke's  LG.  Burke’s  Landed  Gentry.  London,  perio¬ 
dical 

Burrard  -  Mount  Evtrtsl  and  its  Tibetan  Names, 
PP.  26.  8.  Q.  Burrard.  Dehra  Dun. 
1931. 

Burrard  &  Geography  As  Geology  ;  Himalaya  Mis.  As 

Hayden  Tibet.  B.  G.  Burrard  &  H.  H.  Hayden. 

1st  edn.  1908;  2nd.  edn.  to  which  refs, 
are  made.  Burrard  &  Heron  Delhi  1933. 


Burton 

Butler 

Cadell 

Cal  Rev. 

Clan  Fergusson 

Clements 

Markham 

Condon 


Cotton,  Evan 
Cotton,  J.  J. 

Cotton,  J.  S. 

County  Families 
Curry  As  Rice 

DIB. 

DNB. 


Dainelli 


Debrett 
de  Filippi 

Desh 

Dickens 

Diet.  Gaz.  DP. 

Drew 

Eighteen 
Fifty  Seven 
Ency  Brit. 

Englishman 

FDSel. 

Fatehgarh  Camp 
Ferguson 


Foster 

Fran eke 

Friends  of  India 
Freshfield 

GJ. 

G  R. 

G  R  Rev. 

G  R  Topo. 


Life  of  Sir  R.  F.  Burton.  Thos.  Wright. 

London.  2  vols.  1906. 

Travels  As  Adventures  in...Assam.  John 
Butler.  Calcutta.  1844. 

Letters  of  Philip  Meadows  Taylor.  ._ 
Patrick  Cadell.  Oxford  Univ.  1947. 
Calcutta  Review,  periodical. 

Records  of  Clan  Fergusson  ...  J.  &  R.  M. 

Fergusson.  Edinburgh.  1895. 

Mission  of  Geo.  Bogle  to  Tibet ;  with  tr.  of 
letter  from  Desideri.  Markham.  London. 
1876. 

Indian  Army  Officers.  Journal  of  the 
United  Service  Institute.  April  1947 
(  232-6  ).  Simla. 

Calcutta  Old  As  New.  Evan  Cotton.  1907. 
List  of  Inscriptions  on  Tombs  in  Madras. 
J.  J.  Cotton.  1905. 

Encyclopaedia  of  Islam,  I ;  Baliistan ; 
Leyden.  1913. 

of  the  United  Kingdom.  Walford.  1860. 
by  Geo.  F.  Atkinson.  6th  edn.  London. 

ion. 

Dictionary  of  Indian  Biography. 

C.  E.  Bucklsmd.  London.  1906. 
Dictionary  of  National  Biography.  63  vols. 
with  Index  &  Epitome.  London.  1903/ 
Supplements,  3  vols.  to  1940. 

Le  Condizioni  del le  Genii  Spezioni  Italiana  ; 
de  Filippi,  1913-4  ;  G  Dainelli.  Bologna. 
1924. 

Debrett’s  Peerage,  annual.  London. 
Ippolilo  Desideri ;  an  account  of  Tibet.  F. 

•  de  Filippi.  1932-7. 

Calcutta  periodical,  Bengali. 

Report  on  the  Survey  Department  of  India. 

C.  H.  Dickens.  Calcutta.  1864. 

District  Gazetteers.  United  Provinces, 
occasional. 

Jammu  As  Kashmir  Territories.  Fredk. 

.  Drew.  London.  1875. 

by  S.  N.  Sen.  Calcutta.  1957. 
Encyclopaedia  Britannica.  edn.  xiv,  1929, 
to  which  refs,  are  here  made. 

Calcutta  periodical 

Selections  from  Correspondence  of  Foreign 
Department,  Govt,  of  India,  occasional, 
by  C.  L.  Wallace.  London.  1934. 

Kashmir.  An  Historical  Introduction. 
London.  J.  P.  Ferguson.  London. 
1961. 

Catalogue  of  Paintings. ..in  the  India  Office. 

Wm.  Foster.  6th  edn-  London.  1924. 
History  of  Western  Tibet.  A.  H.  Francke. 

London.  1907. 

Calcutta  periodical 

Round  Kanchenjunga.  D.  W.  Freshfield. 
London.  1903. 

Geographical  Journal.  R-  G.  S.  London.  - 
monthly  from  1893. 

General  Report  on  the  Operations  of  the 
Survey  of  India  ;  annual  from  1878—79. 
General  Report, -Revenue  Surveys,  LP.  Bengal 
Presidency,  at  1  to  3  year  interval 
1852-61  and  then  annual  to  1877. 

General  Report  Topographical  Survey. 
annual  1860  to  1877  ;  oombined  with 
OR  Trig.  1864-5. 


XXVI 


OR  Trig. 

GTS. 

GTS.  Syn. 

GTS.  Trig. 

Gastrell 

Geo.  Everest 
Gto  Mae- 
Geod  R. 

Gill 

Godwin-Austen 

Grierson 

Gulatee 

E  J. 

EarUian  Soc. 

Hirst 

Hirst 

Hirst  (  Calcutta ) 

Hirst  &  Smart 
Eobscm-Jobson 
Hodson 

Hooker 

Howard-Bnry 

Hunter 


1  E  RC. 

1  LX. 

10  Cal. 

Imp  Gaz. 

Imp  Lib  M  6s  P. 

Indian  Archives 
Indian  Railways 

Izrut  Ullah 
JASB. 


References  to  Publications 


General  Report.. .Trigonometrical  Survey  of 
India,  poriodjcal  1857  to  1877. 

Account  of  the  Operations  of  the  Great  Trigo¬ 
nometrical  Survey  of  India.  Dehra  Dun. 
19  vola  ;  I,  I860 ;  in  1907. 

Synoptical  Volumes  of  GTS.  Dehra  Dun. 

35  vole.,  1874  to  1909. 

Triangulation  Pamphlets,  pub.  by  Degree 
Sheets.  OTS.  Dehra  Diin. 

Geographical. ..Report  of  the  Districts  of 
Jessore—.and  Backergunge.  J.  E.  Gastrell. 
Calcutta.  1868. 

Measurement  of  a  Section  of  Arc. 

Geo.  Everest.  London-  1830. 
Geographical  Magazine.  London. 

periodical  from  1874.  - 
Geodetic  Report,  ...  Survey  of  India,  perio¬ 
dica!  from  1922. 

Eislory  of  the  Royal  Observatory.  Cape  of 
Good  B ope.  David  Gill.  London.  1913. 
Vocabulary  of  Kashmiri  da  Balli  languages. 
H.  H.  Godwin-Austen.  JASB.  xxxv, 
July  1866. 

Linguistic  Survey  of  India.  G.  A  Grierson. 
London.  1900. 

Mount  Everest ;  Its  Kame  As  E eight.  TP.  4. 

B.  L.  Gulatee.  Dehra  Don.  1950. 
B eight  of  Ml.  Everest  1954.  TP.  8. 

Eimalayan  Journal.  Oxford,  annual  from 
1928. 

The  Publications  of  the  Earleian  Society, 
occasional.  London. 

Rotes  on  the  Old  Revenue  Surveys  of  Bengal... 

Assam.  F.  C.  Hirst.  Calcutta.  1912. 
The  Surveys  of  Bengal.  1917.  F.  C.  Hirst. 
Calcutta. 

Brief  Eislory  of  the  Large-Scale  Surveys  of 
Calcutta  <£  its  neighbourhood.  1903  to 
1904.  with  Maps. 

Surveys  of  the  CoalparA  District.  F.  C. 

Hirst  &  A.  B.  Smart.  Shillong.  1917, 
by  Henry  Yule  A  A.  C.  Burnell.  London. 
1886  ;  2nd  edn.,  1902. 

Officers  -of  the  Bengal  Army,  1758-1834. 
V.  C.  P.  Hodson.  London.  4  vols. 
1927  to  1947. 

Eimalayan  Journals.  J.  D.  Hooker.  2 
vols.,  London.  1854. 

Mount  Everest ;  The  Reconnaissance,  1921. 

C.  K.  Howard-Bury.  London.  1922. 
The  Figure  of  the  Earth.  J.  de  Graaff 

Hunter.  15th  Indian  Science  Congress. 
Calcutta.  1928. 

Refraction  Farmulce.  TP.  14.  Hunter. 
Dehra  Dun.  1913. 

Mt.  Everest.  RAS  ON.,  3/15,  1953;  GJ. 
eixi,  1855. 

Report  of  Indian  Bistorical  Records  Com¬ 
mission.  periodical. 

THuslraled  London  News.  London,  weekly. 
Catalogue  of  Maps. ..of  the  Indian  Surveys. 

...  India  Office.  London.  878. 

Imperial  Gazetteer  of  India.  26  vols. 
Oxford.  1908.  . 

Catalogue  of  Maps  d>  Plans,  ...Imperial 
Library.  Calcutta.  1901. 

The  Indian  Archives.  Delhi,  periodical. 
Eislory  of  Indian  Railways.  Simla, 
periodical. 

Travels  i  in  Central  Asia,  1812—3.  Mir 
Izzut  Ullah.  tr.  by  P.  B.  Henderson. 
Calcutta.  1872. 

Journal  of  the  Asiatic  Society  of  Bengal. 
Calcutta,  annual  from  1832. 


JMLS. 

JRGS. 

JO  81. 

K  J)  J.  Admin. 
Kashmir  Routes 


Keene 


Journal  of  the  Madras  Literary  Socielyi 

periodical. 

Journal  of  the  Royal  Geographical  Society. 

London,  monthly  1831-80. 

Journal  of  the  United  Services  Institute 
(  India  ).  periodical. 

Administration  Report,  Kashmir  «f>  Jammu. 
Periodical. 

Route  Bool.  8  vo.  24  pp.  with  Route 
Map  of  Western  Eimalayas.  ...  T.  G. 
Montgomerie.  Dehra  Dun.  1872.  2nd 
edn.  1883. 

A  Servant  of  John  Company.  H.  G.  Keene. 
London.  1897. 


Kenneth  Mason  Johnson's  Suppressed  Ascent  of  E.  61.  from 
AJ.  Nov.  1921.  Kenneth  Mason. 
Knight  Where  Three  Empires  Meet.  E.  F.  Knight. 

London.  1891.  . 

Ladak  wiih-.Surrounding  Countries.  Alev  Cun¬ 

ningham.  London.  1854. 

Lang  Diary  d>  Letters  of  A.  M.  Lang,  1857-9. 

Journal  of  Soc. ...  Army  Bistorical  Re¬ 
search.  Nos.  35-6;voLix.  1930. 

Leitner  Dardisian.  G.  W.  Leitner.  London.  1914. 

Letters  Edifianles  Letters  Edifiantes  et  Curieuses.  34  vola. 

Querboeuf.  Paris.  1702-41  ;  2nd  edn. 
2  vols.  1849. 

Log.  Tables  Logarithm  Tables.  Robt.  Shortrede.  1st 

edn.  Edinburgh  1844.  2nd  edn.  2  vola. 
1849. 


Lotus  Walker 

MBAS. 

Mackay 
Mad.  Bel. 

Mad.  Admin. 

Madras  Routes 

Mad.  Services 
Maldah 

Map  Lists 

Markham 

Markham’s 

Abstract. 


poem  by  James  Abbott;  pub.  with  Intro¬ 
duction,  London,  1853,  under  title  Tales 
of  the  Forest. 

Memoirs  of  the  Royal  Asrlonomical  Society. 

London,  periodical. 

Western  India.  A.  Mackay.  1853. 
Selections  from  the  Records  of  the  Madras 
Govt.  ...  relating  to  the  General  Revenue 
Survey.  No.  I,  1855  (  1-123);  tm, 
1858  ;  lxxtv,  1863.  Madras. 

Madras  Manual  of  the  Administration. 
vol.  I.  1885. 

Routes  in  the  Peninsula  of  India.  Madras. 
Feb.  1853. 

Services  of  Madras  Officers,  half-yearly. 
Geographical  <t-  Statistical  Reports  of  the 
District  of  Maldah.  J.  J.  Pemberton. 
Calcutta.  1854. 

Engraved  As  Lithographed  Maps  of  the 
Survey  of  India.  6G0-,  Calcutta,  perio¬ 
dical  from  1861. 

A  Memoir  on  the  Indian  Surveys.  Markham. 
London.  1st  edn.  1873.  2nd  edn.,  to 
which  refs,  are  here  made,  1878. 

Indian  Surveys,  occasional  from  1869-70. 
London. 


Abode  of  Snow.  Kenneth  Mason.  London. 
1955. 

Mathematical  Tables.  Chas.  Hntton.  1st 
edn.  Woolwich,  1785.  6th  edn.,  1811. 

An  Account  of. ..Two  Sections  of  the  M eri-- 
dional  Arc  of  India.  Geo.  Everest., 
2  vols.  London.  1847. 

Modern  Rev.  The  Modern  Review.  Calcutta,  periodical; 
Mount  Everest  by  H.  C.  B.  Tanner.  Calcutta.  1890. 

N  E  Atlas  ■  Atlas  of  the  Northern  Frontier  of  India.. 

New  Delhi.  1960. 

N  W P .  Directions  Directions  for  Revenue  Officers  in  the  NWP. 

J.  A.  Thomason.  Agra.  1849. 

NWP.  Eel.  Selections  from  the  Public  Correspondence 

of.. .the  N.W.P.  AgTa.  1846  and 
occasional. 

Nature  London,  periodical. 


Mason 

Malhl.  Tables 
Meridl.  Arc 


XXV11 


Neve,  Arthur 

Neve,  Ernest 

Notable  Record 

Notee  A  Queries 
O  W.  . 

O’Byrne 
Ocean  Highways 

Oldham 

O’Malley 

PP. 

PR. 

Paget  ATMason 

Pannikar 

Parker 

Pettermann’s 
Mittheilungen 
Phil  Trans. 

Pioneer 
Prabasi 
Practical 
Suroeying 
Punjab  Admin. 

Punjab  Inscr. 
Punjab  Sel. 
QJOS. 

RAS{mn)l  ON 
R  O  S  Progs. 

RE  J. 

R  8  Progs. 

Raja  tarangini 

Rectangulation 
Regr.  of  Maps 
Bombay. 
Remusat 

Rennell 

Rev  Svy.  [India) 
Rev  Svy.  N.WJ>. 
Roorlcee  Papers 


References  to  Publications 


Thirty  Tears  in  Kashmir.  Arthur  Neve. 

•  “London.  1903. 

Beyond  the  Pir  Panjal.  Ernest  Neve. 
London.  1912. 

A  Notable  Record.  F.  Joubert  de  la  FertA 
London.  1826. 

London,  periodical. 

The  Record  of  Old  Westminsters.  Barker  A 
Stenning.  2  vols.  London.  1925. 
Dictionary  of  Naval  Biography. 

Survey  Reports  etc.  1871-2,  ed.  C.  R. 
Markham,  pub.  SSI.  1873. 

Manual  of  Otology  in  India.  R.  D.  Oldham  ; 
Structure  of  Himalayas  A  of  Oangetic 
Plain.  OSI.  Calcutta.  1893. 

District  Gazetteers,  Bihar  A  Orissa.  Patna ; 

Saran.  S.  S.  O’Malley.  Patna.  1926. 
Professional  Papers  of  the  Survey  of  India. 

Dehra  Dun.  occasional. 

(  Parliamentary  )  Report  on  the  Great  Trigo¬ 
nometrical  Survey  of  India.  A.  S.  Waugh. 
London.  1850. 

Records  of  the  Expeditions  against  the  N.W. 
Frontier  Tribes.  Paget  A  Mason. 
London.  1884. 

The  Founding  of  Kashmir  State.  K.  M. 

Pannikar.  London.  1954. 

A  Forest  Flora  for  the  Punjab  <f>  Delhi. 

R.  N.  Parker.  Lahore.  2nd  edn.  1924. 
Leipzig,  periodical. 

Philosophical  Transactions  of  the  Royal 
Society.  London,  periodical. 

Allahabad,  periodical. 

Calcutta  periodical ;  Bengali. 

Treatise  of,  ...  R.  Gibson.  London,  1767  ; 

new  edn.,  Trotter,  Dublin.  1839. 
General  Report  upon  the  Administration  of 
the  Punjab  Proper.  ...  1849-50  A  1850- 
61.  Calcutta.  1853. 

Inscriptions  on  Christian  Tombs.  ...  Punjab. 

G  W.  de  RhAPhilipe.  Lahore.  1912. 
Selections  from  the  Records  of  the  Punjab 
Govt.  Lahore,  occasional. 

Quarterly  Journal  of  Geological  Society. 
London. 

Monthly  Occasional/Noles/Royal  Astro¬ 
nomical  Society. 

Proceedings  of  the  Royal  Geographical 
Society.  London,  annual  from  1859. 
Royal  Engineers  Journal.  Chatham, 
monthly. 

Proceedings  of  the  Royal  Society.  London, 
monthly  1859—62.  r.  GJ. 

A  Chronicle  of  the  Kings  of  Kashmir,  tra. 
A  Commentary.  M.  A.  Stein.  London. 
1900. 

PP.  21.  Dehra  DQn.  1927. 

Register  of  Maps,  Bombay  Record  Office. 

Recherches  eur  les  langues  Tartares. 

J.  P.  A-  Remusat.  Paris.  1820. 
Memoir  of  a  Map  of  Hindoostan.  James 
-iRennell.  London.  1st  edn.  1783 ;  3rd 
edn.  1793  [  I :  xn,  sv.  Memoir  ]. 

Return  to  the  House  of  Common  ;  Report  on 
Settlement  of  N .W .P.  London.  1853. 
Reports  on  the  Revenue  Settlement  of  the 
N.W.P.  2  toIs.  1862.  (  e.  Blue  Bool ). 

Professional  Papers  on  Indian  Engineering 
Roorkee.  annual,  from  1863—4. 


S  A  Series 

81  Lists 

81  News 

8  I  Notes 
B  I  Pub  ns. 

8  1  Records 


Southern  Asian  Series.  Maps  of  B  of  L 
scale  1/2  m. 

List  of  Officers  of  the  Burvey  of  India. 

Calcutta,  half-yearly  from  1872. 
Surrey  of  India  Monthly  News  Letter. 

Dehra  DQn.  monthly  from  1947. 
Monthly  Notes.  Calcutta.  1891  to  1945. 
Publications  of  the  Survey  of  India.  Dehra 
Ddn.  occasional. 

Records  of  the  Survey  of  India.  Calcutta 
or  Dehra  Diin.  periodical  from 
1912. 


8  I  Services  Services  of  Officers  of  the  Survey  of  India. 

half-yearly  from  1880. 

Saharanpur  Dr.  Geo.  Govan  <t>  the  Saharanpur  Botanical 

Gdns.  H.  Montgomery-Hyde.  from  JR 
C.  At.  8oc.  Jan.  1962  (  47-57  ). 

Sandes  The  Military  Engineer  in  India.  E.  W.  C. 

Sendee.  2  vols.  Chatham.  1933—5. 
Sarkar  IHRC.  xxx  (  11  ),  1955  (686-95  ). 

Godwin- Austen' s  Map  of  Bhutan.  U.  N. 
Sarkar. 

Sc  Geo  Mag.  The  Scottish  Geographical  Magazine.  Edin¬ 
burgh.  periodical. 

Schlagintweit  Results  of  a  Scientific  Mission  to  India  A 
High  Asia,  JSSi  to  1858.  Schlagintweit 
Leipzig.  1861-2. 

Seltmt.  of  DDn.  Report  on  the  Settlement  of  Dehra  Dun. 
A.  Ross.  1850. 

Shaw  A  Smart  A  Brief  History  of  the  Survey  of  Sylhet 
Dtstrict.  T.  Shaw  A  A.  B.  Smart. 
Shillong.  1917. 

Sberwill  Report  on  the  Rivers  of  Bengal  A  Damoodah 

Embankments.  W.  S.  Sherwill.  Ben. 
Sel.,  xxix.  Caloutta.  1865. 

Simms  Report  on  the  Survey  of  Calcutta.  F.  W. 

Simms.  Misc.  Papers.,  v ;  Calcutta. 
1851. 

Simla  Hill  States  Simla  A  the  Simla  Hill  States...  1815-1835. 

H.  Montgomery-  Hyde.  Lahore. 
1961. 

Statesman  Calcutta  A  New  Delhi,  daily  newspaper. 

Stein  Ancient  Geography  of  Kashmir.  JABB. 

Lirm,  1899  ;  extra  n.  ;  r.  Raja  Tarangini 
Orphan  Press,  Csdcutta,  1851. 
Strachey  Physical  Geography  of  Western  Tibet. 

JRQS.  inn  (  1  ),  1853  ;  and  separately 
1854. 

Sven  Hedin  Southern  Tibet.  8ven  Hedin.  9  vols. 

1917  ;  Mount  Everest.  1926. 

T  P.  Technical  Paper,  Survey  of  India.  Dehra 

DQn.  occasional. 

Tarith-i-Rashidi  by  Mirza  Muhd.  Haidar,  c.  1540 ;  tr. 

Denison  Ross ;  ed.  Ney  Elias.  1895  ; 
2nd  edn.  1898. 

Tarilh  Jammo  by  Aza  Hussmat  Ullah  Khan.  Lucknow. 

1939. 

Tel  Report  Report  on  Telegraph  Dept,  occasional 

Calcutta. 

Thackeray  Biographical  Notices  of  Officers  of  the  Royal... 

Engineers.  Edw.  Thackeray.  London. 
1900. 


Timely 

Retreat 

Times 

Thomson 

Thuillier  A 
Smyth 


Tieffenthaler 


by  Miss  Wallace  Dunlop.  2  vols.,  Bentley, 
London,  1858. 

The  Times.  London,  daily  newspaper. 
Travels  in  Western  Himalayas  in  Tibet. 

Thoe.  Thomson.  London.  1854. 
Manual  of  Surveying  for  India.  H.  L. 
Thuillier  A  R.  Smyth.  Calcutta.  1861. 
2nd  edn.  London  1855;  3rd  edn.  Calcutta, 
1875. 

Description  Bit  Unique  et  Geographicue  de 
Vlnde.  Joseph  Tieffenthaler.  Paris 
1791. 


References  to  Publications 


Topo,  Bandbooh 

Topo  Instr^s. 

Tram.  RAS. 
Trav  Tablet 

Treatise  of 
Practical  Sur¬ 
veying. 

Trig-  Instns. 

Vbigue 


Survey  of  India  Bandbooh  of  Topography. 
part  v  ;  Planelabling.  4tn  van.  1935. 
Caloutta. 

Jnsructions  for  Topographical  Surveying. 
A.  S.  Waugh.  Roorkee,  1853  k  1861. 
v.  Tbuillier  k  Smyth,  2nd  edn.,  appx. 
Transaction!  of  the  Royal  Astronomical 
Society.  London,  periodical. 

Traverse  Tables.  J.  T.  Boileau.  London. 
1839;  J.  F.  Egerton,  1838;  Robt. 
Sbortrede,  London.  1863  ;  Edinburgh, 
1864. 

by  R.  Gibson,  London.  1767  ;  new  edn. 
by  Trotter,  Dublin.  1839. 

Practical  Instructions  for  conducting  Trigl. 
Svy.  Operations .  A.  S.  Waugh.  Dehra 
Dun.  1865.  Rocrlcee  Papers,  IV  (  303- 
16,413-22). 

War  Services. ..of  Officers  of. ..Bengal  Army. 
T.  C.  Anderson.  London.  1863. 


Military  Bistory  of  the  Madras  Engineers. 

H.M.Vibart.  2  vole.  Madraa.  1881-3. 
Travels  in  Kashmir... and... the  Bimalayas. 

G.  T.  Vigne.  2  vola.  London.  184©. 
Among  the  Bimalayas.  L.  A.  Waddell. 

London.  1899  ;  2nd  edn.  1900. 
vol.  i,  1897-16.  London.  1920;  vol.  rv. 
1941-50. 

Komenclalurt  of  the  Bimalayan  Pealcs.  ... 
Sepal.  Unci.  p.  2.,  Report  on  the  identi¬ 
fication  and  nomenclature  of  the 
Himalayan  Peaks  as  seen  from  Kat- 
mandu-Kcpal.  Henry  Wood.  Calcutta. 
1904. 

S 1.  Records,  vm  a.  Explorations  in  the 
Kara  Eoram...ioith  the  De  Filippi  Scienti. 
fic  Expedition  of  1914.  Henry  Wood. 
Dehra  Dun.  1922. 

Travela  of  Jlarco  Polo.  Henry  Yule. 
2  vols.  London.  1871. 


Vibart 


Yule 


Vigne 
Waddell 
Who  was  Who 
Wood,  I 

Wood,  II 


CHAPTER  I 


GENERAL  NARRATIVE 

Notable  Events  — -  Great  Trigonometrical  Survey  ;  North-East  —  North-West 
—  Spirit  Levelling  —  Topographical  Surveys  —  Revenue  Surveys  ;  Bengal ; 
Lower  Provinces  —  Upper  A-  Central  Provinces  —  Punjab  —  Bombay  <£•  Sind  — 
Madras  —  Maps  —  Conclusion. 

fpHIS  period,  1844  to  1861,  covers  the  years  during  which  Andrew  Waugh  held 
I  office  as  Surveyor  General  and  Superintendent  of  the  Great  Trigonometrical 
Survey  of  India. 

His  illustrious  predecessor,  George  Everest,  had  seen  the  completion  of  the 
great  central  arc  up  to  the  Himalaya  —  longitudinal  chains  to  Calcutta  and 
Bombay — and  three  subordinate  meridional  series  to  the  east  of  the  great  arc.  It 
fell  to  Waugh  to  complete  the  grid  of  triangles  over  Bengal,  Bihar,  and  Orissa,  with 
extensions  towards  the  north-east  frontier,  and  down  the  east  coast.  After  the 
occupation  of  the  Punjab,  the  main  triangulation  was  carried  westward  to  the 
Indus,  and  northwards  through  the  mountain  regions  of  Kashmir,  whilst  the 
Bombay  triangulation  was  continued  west  and  north  to  link  up. 

The  topographical  surveys  of  Hyderabad  and  Ganjam  were  reorganized  and 
extended,  and  new  surveys  carried  out  over  the  north-west  Himalaya,  Kashmir, 
and  parts  of  the  Punjab. 

District  revenue  surveys  were  continued  under  the  Deputy  Surveyor  General 
at  Calcutta,  in  Bengal,  Bihar,  and  Assam,  and  later  extended  into  central  and 
upper  India  and  the  Punjab.  The  revenue  surveys  of  Bombay  progressed  steadily 
under  control  of  the  local  government  and  a  start  was  made  on  new  revenue 
surveys  in  Sind  and  Madras. 

The  more  important  political  events  of  this  period  were  the  Sikh  wars  of  1846-9, 
which  led  to  the  British  occupation  of  the  Punjab  and  the  assignment  of  Kashmir 
to  Gulab  Singh,  the  Dogra  ruler  of  Jammu.  British  rule  was  further  extended  to 
the  city  of  Rangoon  and  the  province  of  Pegu  following  the  Burmese  war  of  1852—4, 
and  to  the  territories  of  Nagpur  and  Oudh  by  their  annexation  in  1853  and  1856. 

The  mutiny  of  the  Bengal  army  broke  out  at  Meerut  in  May  1857,  and  though 
the  main  armies  of  the  mutineers  were  defeated  at  Delhi  in  September  and  at 
Lucknow  in  November,  disturbances  and  military  operations  persisted  into  the 
following  year  over  a  wide  area.  The  revenue  survey  party  at  Jhansi  was  entirely 
wiped  out,  and  in  other  areas  survey  was  suspended  and  parties  diverted  to 
safer  regions.  The  most  important  sequel  was  the  passing  of  the  old  East  India 
Company,  “John  Company”,  and  the  transfer  of  power  to  the  British  Crown 
through  the  agency  of  a  Viceroy. 

Amongst  notable  changes  during  these  eighteen  years  were  the  start  of  the 
railways— the  electric  telegraph — the.  geological  survey — and  the  meteorological 
department,  all  of  which  affected  the  Surveyor  General’s  department  in  one  way 
or  another,  especially  in  competition  for  educated  staff. 


Great  Trigonometrical  Survey  ;  North-East 

The  triangulation  completed  during  Everest’s  period  had  been  the  Great  Arc, 
the  Calcutta  and  Bombay  longitudinal  Beries,  the  Budhon,  Ranghir,  and  Amua 
meridional  series  with  short  sections  connecting  their  northern  extremities.  A 
start  had  been  made  on  the  Karara  Beries,  and  at  the  end  of  1843  parties  had 
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taken  the  field  for  Chondwar,  Gora,  and  Calcutta.  The  programme  provided  for 
ten  of  theso  intermediate  series  running  north  from  the  Calcutta  Longitudinal  to 
the  hills  at  about  one  degree  interval,  and  the  last  was  completed  by  1852. 

'  The  North-East  Longitudinal  connecting  the  northern  stations  along  the  foot 
of  the  hills  was  carried  out  piecemeal  by  a  number  of  observers  between  1844  and 
1852,  and  it  was  from  stations  of  this  series  that  observations  were  taken  to  fix  the 
positions  fcnd  heights  of  the  snow  peaks.  At  the  end  of  1847  a  base-line  was  meas¬ 
ured  at  Sonakhoda  in  Pumea  at  the  junction  of  this  series  with  the  Calcutta  Merid¬ 
ional,  which  closed  the  North-East  quadrilateral.  Secondary  and  minor  work  was 
carried  out  regularly  for  survey  of  the  major  rivers,  for  fixing  towns  and  cities,  and 
to  provide  geographic  control  for  the  revenue  surveys. 

The  most  successful  surveyor  was  George  Logan  who  completed  the  Chendwar 
series  and  an  important  section  of  the  North-East  Longitudinal.  Two  good  officers 
died,  William  James  and  Reginald  Walker. 

Triangulation  south  of  the  Calcutta  Longitudinal  was  started  in  1845  by  Thorold 
Hill,  who  extended  the  South  Maluncha  series  towards  Balasore,  and  then  started 
the  East  Coast  series  from  the  Calcutta  base-line.  This  ran  through  moBt  difficult 
unhealthy  country,  “covered  with  groves  and  intersected  with  creeks  and  marshes”. 
Hill’s  health  broke  down,  and  the  series  was  carried  southwards  by  a  succession  of 
officers.  A  base-line  of  verification  was  measured  at  Vizagapatam  in  1862. 

At  the  end  of  1852  a  longitudinal  series  was  commenced  near  the  Sonakhoda 
base,  to  run  eastward  through  Assam.  By  1856  Nicolson  had  extended  it  some  200 
miles,  being  hampered  by  swampy  fever-ridden  country.  In  1857  he  was  relieved 
by  Charles  Lane,  who  carried  on  with  increasing  difficulty  and  expense  until  in 
1860  the  longitudinal  series  was  broken  off  near  Gauhati,  and  the  party  turned 
south  across  the  Khasi  Hills  to  start  the  East  Frontier  series  through  Cherrapunji 
and  Sylhet. 


Great  Trigonometrical  Survey  ;  North-West 

After  the  defeat  of  the  Sikhs  in  1846,  there  was  urgent  call  for  triangulation  to 
be  carried  into  the  Punjab  to  control  military  and  revenue  surveys,  and  by  the 
■end  of  1852  four  survey  parties  had  been  shifted  into  the  new  area. 

In  1847  Du  Vernet  moved  up  from  the  Gurwani  series  to  start  the  North-West 
Himalaya  series,  which  was  to  run  westwards  along  the  foothills  from  the  Great 
Arc  near  Debra  Dun,  through  Sirmur,  Hoshiarpur,  Kangra,  and  Jammu  to  Attock. 
Some  of  his  assistants  were  employed  on  topographical  survey  northwards  to  the 
snowy  range,  over  districts  lately  occupied  by  the  Sikhs.  By  1849  the  principal 
triangles  reached  Jammu  territory  but  were  abruptly  stopped  by  local  objection  to 
the  occupation  of  a  sacred  hilltop. 

Work  was  resumed  in  1850  by  Logan  who  had  completed  his  work  to  the  east, 
and  took  over  the  main  triangles  from  Du  Vernet  who  now  concentrated  his  party 
on  the  topographical  survey.  Logan’B  party  was  re-designated  the  2nd  Hill 
series,  and  by  the  end  of  1851  had  completed  the  North-West  Longitudinal  up  to 
the  Indus  at  Attock,  in  the  neighbourhood  of  which  the  Chach  base-line  was 
measured  during  season  1853-4. 

In  1848  Renny-Tailyour  brought  the  North  Maluncha  party  to  Central  India  to 
start  work  on  a  longitudinal  series  running  west  from  Sironj  to  Karachi  in  extension 
of  the  Calcutta  series.  This  Great  Longitudinal  series  was  of  major  importance 
for  control  of  the  several  meridional  series  that  were  to  run  southwards  through 
the  Deccan  and  Gujarat  and  northwards  through  Rajputana. 

During  1849  Renny-Tailyour  was  relieved  by  Strange  who  carried  triangulation 
across  the  lough  Aravalli  hills  and  “the  little  desert”  to  close  at  Karachi  in  April 
1853.  The  passage  of  the  desert,  150  miles  of  interminable  sandhills,  raised  serious 
problems — supplies — -scanty  brackish  water  from  wells  often  300  feet  deep — -lack 
of  budding  material  for  towers  and  platforms — -mirage  and  other  vagaries  of 
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refraction — “a  miserable  country  only  interesting  from  its  physical  deficiences”. 
William  Rossenrode  was  a  tower  of  strength,  and  did  noble  work  laying  out  the 
approximate  series  in  advance. 

To  "complete  the  perimeter  of  these  north-west  triangles,  the  Karachi  and  Chach 
base-lines  were  connected  by  the  Great  Indus  series.  This  was  commenced  from  the 
north  by  Logan  in  1852,  and  from  the  south  by  Tennant  who  took  over  charge 
of  Strange’s  party  at  Karachi  during  1853.  Progress  was  interrupted  by  the  call 
for  triangulation  required  by  the  Punjab  revenue  surveys,  but  from  1857  work  was 
pushed  on  from  both  north  and  south  under  the  general  supervision  of  James 
Walker,  till  the  whole  series,  750  miles  long,  was  completed  early  in  1860. 

Meanwhile  the  interior  meridional  series,  Rahun,  Gurhagarh  and  Jogi-Tila,  were 
carried  south  through  Ludhiana,  Jullundur  and  Jhelum,  whilst  the  Sutlej  series 
followed  that  river  from  its  junction  with  the  Indus  to  the  neighbourhood  of  Feroze- 
pore.  These  were  all  completed  between  1852  and  1863.  The  Rahun  and  Gurha¬ 
garh  series  passed  through  wide  areas  of  desert  where  tower-building  presented 
many  difficulties.  Triangles  had  to  be  laid  out  with  scrupulous  regard  for  symmetry, 
with  sides  of  between  nine  and  twelve  miles.  Important  places  were  connected  up 
by  secondary  triangles. 

The  Kashmir  triangulation  was  started  by  Montgomerie  in  1855  from  the 
neighbourhood  of  Jammu,  and  extended  across  the  Pir  Panjal  to  the  great 
Himalaya  range,  fixing  the  peaks  of  Nanga  Parbat  and  K2.  In  1859  Johnson 
and  Beverley  both  observed  from  stations  over  19,900  feet  above  the  sea.  Other 
sections  were  employed  on  topographical  triangulation  and  planetabling. 

From  1844  to  1853  the  Bombay  triangulation  was  extended  widely  by  Harry 
Rivers.  After  taking  the  South  Konkan  series  south  to  Goa,  he  worked  the  North 
Konkan,  or  Singhi,  series  northwards  until  held  up  by  calamitous  fever  in  the 
forests  of  Rajpipla.  He  then  shifted  ground  to  carry  the  Khanpisura  series  north 
through  the  Deccan  to  join  Renny-Tailyour  near  Nimach.  From  here  he  worked 
his  triangles  north  to  Ajmer,  to  form  the  Aramlia  series  that  was  later  incorporated 
with  the  Gurhagarh. 

From  1851  he  worked  south  from  Abu  into  Gujarat  and  Kathiawar,  and  in 
March  1853  took  furlough  leaving  the  party  under  charge  of  Nasmyth,  who  was 
later  followed  by  Haig. 


Sfirit  Levelling 

From  discrepancies  found  in  the  heights  brought  up  by  triangulation  from 
various  connections  with  sea-level,  it  became  clear  that — except  through  hilly 
country — more  accurate  values  would  be  derived  by  spirit  level.  To  provide, 
therefore,  a  reliable  datum  for  all  uppor  India  triangulation  and  for  spot  heights 
to  control  engineering  and  irrigation  projects,  Waugh  decided  to  bring  heights  from 
the  sea  at  Karachi  by  a  line  of  spirit  levels  up  the  Indus  valley. 

A  tidal  station  was  established  at  Karachi,  and  between  1858  and  1860  Walker 
ran  a  connected  line  of  spirit  levels  to  the  base-line  at  Chach.  The  patterns  of 
instruments  and  the  detailed  procedure  introduced  by  him  were  so  successful  that 
little  change  had  to  be  made  during  the  extensive  operations  of  the  Dext  fifty  years. 


TOFOGRAFHICAL  SURVEYS 

Everest  had  concentrated  all  his  efforts  on  the  trigonometrical  survey,  firmly 
refusing  to  initiate  any  new  topographical  surveys  and,  when  Waugh  took  over 
charge,  the  Hyderabad  survey — that  of  the  Nizam’s  Dominions — was  the  only 
one  in  progress.  Henry  Morland  held  charge  until  his  promotion  to  major  in 
1848,  and  work  then  continued  for  two  years  under  a  Madras  military  officer  of  no 
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survey7  qualifications,  until  the  Surveyor  General  had  the  -work  closed  down  till  he 
oould  find  a  suitable  professional  officer.  In  1865  James  Mulheran,  who  had  done 
excellent  work  on  the  Himalaya  topographical  survey,  was  appointed  to  raise  the 
party  anew,  and  the  survey,  started  in  1816,  was  brought  to  a  close  in  1866.  Much 
of  the  area  Burveyed  was  beyond  the  control  of  the  G.T.S.,  and  triangulation  had 
to  be  extended  widely  by  officers  of  the  field  party. 

The  irregular  survey  that  Hill  had  long  carried  out  in  the  wilds  of  Ganjam  under 
the  orders  of  the  Madras  Government  had  fallen  into  temporary’  abey’ance  on  his 
departure  on  furlough  in  1841.  It  was  resumed  in  1843  by’  John  Halpin  and  came 
under  the  Surveyor  General’s  orders  the  following  year.  Halpin  had  no  professional 
experience,  and  work  dragged  on  with  no  proper  control  till  his  death  in  1848,  and 
then  till  1860  when  George  Saxton  took  over  charge  after  several  months  training 
with  the  Coast  Series.  The  party  was  now  moved  north  into  the  Orissa  States 
where  work  could  be  connected  to  the  trigonometrical  survey,  and  quality  gradually 
improved.  Progress  was  slow  owing  to  the  unhealthiness  of  the  thickly  wooded 
hills  and  to  the  consequent  shortness  of  the  field  seasons  that  had  to  be  confined 
to  the  comparatively  safe  period  January  to  April. 

In  1864  a  second  party  was  formed  under  Depree,  and  bett  er  progress  was  made, 
though  interrupted  for  a  season  by  the  1867  mutiny.  Orissa  was  completed  by 
1860  when  Depree  moved  into  Chota  Nagpur  and  Saxton  to  the  wild  country 
Bouth  of  Sambalpur. 

After  the  Sikh  wars  a  large  area  of  little-known  country  came  under  British 
administration,  and  military  frontier  surveys  were  started  by  two  young  Engineer 
officers.  Robinson  surveyed  the'hill  district  of  Hazara  lying  between  the  Indus  and 
Kashmir,  north  of  Rawalpindi,  whilst  James  Walker  surveyed  the  trans-Indus 
districts  of  Peshawar,  Kohat,  and  Bannu  under  almost  active  service  conditions. 
The  survey’s  were  of  necessity  in  the  nature  of  rapid  reconnaissance,  but  both 
officers  did  so  well  that  the  Surveyor  General  welcomed  their  transfer  to  his 
immediate  control  and  the  connection  of  their  surveys  to  the  G.T.S. 

During  season  1856-1  Bobinson  surveyed  the  boundary  between  the  territories 
of  Maharaja  Gulab  Singh  and  the  British  districts  between  the  Ravi  and  Jhelum, 
and  he  then  took  up  a  one-inch  survey  of  the  Jhelum  and  Rawalpindi  districts. 
Triangulation  was  based  on  Logan’s  triangles  of  the  North-West  Himalay’a  series, 
and  the  survey  extended  south  to  include  the  broken  country  of  the  Salt  Range. 

Under  the  Surveyor  General’s  close  direction,  Robinson  developed  a  high 
standard  of  work,  and  hi6  survey  became  the  model  of  topographical  survey  for  the 
next  fifty  years.  His  note  on  planetabling  stood  in  the  departmental  handbook 
for  even  longer.  There  was,  however,  no  rigorous  contouring,  and  clinometer  heights 
had  not  yet  arrived.  The  party  was  considerably  strengthened  in  1853  by  the 
posting  of  John  James,  an  exceptionally’  fine  draughtsman,  and  it  later  became 
the  regular  practice  for  some  of  the  planetablers  to  6pend  the  cold  weather  with 
Robinson,  and  the  summer  with  Montgomerie  in  Kashmir.  Robinson’s  party  was 
considered  the  ideal  training  unit. 

Field  work  was  completed  in  May  1859,  and  the  maps  and  charts  were  submitted 
after  October  1860,  when  part  of  the  establishment  left  to  take  up  the  survey  of 
Gwalior.  There  had  long  been  a  demand  from  the  civil  authorities  of  Central 
India  for  better  maps  for  revenue  and  administrative  purposes,  as  well  as  for  railway 
and  other  engineering  works. 

From  1865  to  1859  Henry  Johnstone  was  engaged  on  the  revenue  survey  of  the 
trans-Indus  area  of  Derajat,  which  developed  into  a  topographical  survey  of  the 
whole  tract  from  Mithankot  northwards  to  overlap  Walker’6  survey  of  Bannu. 
Johnstone  possessed  all  the  boldness  and  tact  of  a  successful  frontiersman,  and 
with  a  military  guard  he  surveyed  well  up  into  the  foothills  without  any  serious 
clash  with  the  wild  independent  tribesmen. 

From  1847  several  of  the  assistants  on  Du  Vernet’s  North-West  Himalaya  scries 
were  employed  on  half-inch  planetable  survey  which  reached  well  into  the  plains 
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on  the  south,  and  northwards  to  the  snowy  range,  extending  over  the  hills  from 
Garhwal  westward  to  Chamba,  and  the  Jammu  border.  Work  was  based  on  long 
winding  chains  of  minor  triangulation  with  frequent  stations  of  over  18,000  feet  above 
the  sea,  Mulheran,  Keelan,  George  Shelverton,  and  Johnson  particularly  disting¬ 
uished  themselves.  On  Du  Vemet’s  transfer  to  Assam  at  the  end  of  1852  the  party 
continued  under  Mulheran,  who  succeeded  with  Johnson  in  connecting  the  Sutlej 
triangulation  north  of  the  great  range  with  that  of  the  upper  Ganges  to  the  south. 

Early  in  1855  the  party  was  taken  over  by  Montgomerie  for  survey  of  Gulab 
Singh’s  dominions  stretching  north  from  Jammu  across  Kashmir  to  Ladakh. 
With  Douglas  and  Johnson,  he  took  a  series  of  principal  triangles  across  the 
Pir  Panjal  into  the  Kashmir  valley.  Next  season  more  officers  and  assistants 
were  posted  for  topographical  work,  and  three  infantry  officers  of  the  Quarter¬ 
master-General’s  staff  accompanied  the  party  for  planetable  sketching.  Unfor¬ 
tunately  these  officers  could  not  be  reposted,  and  in  1.857  other  officers  had  to  be 
instructed  from  the  start,  all  of  whom,  however,  including  Godwin  Austen,  proved 
excellent  surveyors,  and  remained  many  years  with  the  department. 

Each  year  the  party  marched  up  from  Dehra  Dun  in  the  spring,  to  commence 
survey  about  the  end  of  April.  It  left  the  valley  before  the  end  of  November 
“just  as  the  snow  began  to  fall  on  the  low  hills”,  and  marched  back  to  Dehra  for 
the  cold  weather.  Work  went  on  during  1857  without  oheck  from  the  terrible 
happenings  of  distant  India.  Gulab  Singh,  who  had  warmly  encouraged  the 
survey,  died  during  this  year,  and  his  son,  Ranbir  Singh,  was  equally  friendly. 

The  first  map  of  the  Kashmir  valley  was  submitted  in  1859,  and  work  was  then 
advanced  on  the  J-inch  scale  into  Ladakh.  Godwin  Austen  who  had  missed  two 
seasons  returned  in  1860  to  work  on  the  Karakoram  range,  his  planetable  survey  of 
the  glaciers  of  K2  and  other  peaks  being  a  notable  piece  of  work.  The  strength 
of  the  party  was  now  gradually  reduced,  and  at  the  end  of  1864  Montgomerie 
took  furlough  after  thirteen  successive  field  seasons.  Work  was  finally  closed  on  the 
Khotan  frontier  in  1865. 

Eor  the  war  with  Burma,  1852-3,  the  British  army  had  no  map  of  any  practical 
value.  At  the  end  of  the  war  an  Engineer  officer  of  no  previous  Burvey  experience 
was  appointed  Superintendent  of  Survey,  Pegu,  with  orders  to  produce  a  quarter- 
inch  map  "as  quickly  as  possible”.  Assisted  by  a  few  military  officers,  and  with 
a  number  of  Burmese  and  Karen  boys  locally  instructed,  he  started  a  rough 
survey  based  on  a  network  of  theodolite  traverses,  and  filled  in  by  compass  routes. 
In  1855  he  sent  in  a  general  sketch  map  on  the  8-mile  scale  which  was  printed 
at  Calcutta.  He  was  then  followed  by  one  officer  after  another,  and  much  of  the 
earlier  work  was  superseded  by  work  of  similar  character.  It  was  not  until  1863 
that  the  survey  was  put  under  the  orders  of  the  Surveyor  General,  now  Henry 
Thuillier,  to  whom  the  first  quarter-inch  sheets  were  at  last  submitted,  and  he  had 
to  report  that  the  survey  had  “  no  pretensions  to  scientific  accuracy”.  The  final 
maps  were  finished  off  at  Madras,  and  submitted  in  1866.  A  regular  survey  of 
Lower  Burma  had  to  await  the  arrival  of  the  Great  Trigonometrical  Survey  some 
ten  years  later. 


Revenue  Surveys :  Benqal 

Though  four  of  the  Bengal  distriot  revenue  surveys  were  allowed  to  run  on, 
the  greater  number,  including  all  those  of  the  North-Western  Provinces,  had  been 
closed  down  during  1842.  Rigid  economy  had  been  forced  on  the  country  by  the 
expenseof  the  Afghan  wars.  The  four  parties  kept  on  were  those  of  Patna — Gaya — 
Purnea — in  Bihar,  and  Midnapore  in  Bengal. 

The  Patna  party  moved  north  to  Saran  in  1843,  and  then,  under  Alexander 
Wyatt,  surveyed  in  turn  Champaran  and  Tirhut,  still  in  Bihar.  On  completing 
these  in  1849  it  was  transferred  to  Eastern  Bengal,  working  first  in  Mymensingh 
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and  then  in  Dacca.  Wyatt 'b  health  broke  down  and  he  died  in  1857.  By  1861 
ihe  party  was  working  in  Tippera  District. 

The  Gaya  party  continued  for  the  next  ten  years  under  charge  of  Walter  Sherwill, 
surveying  Shahabad,  Bhagalpur,  Birbhum,  and  Murshidabad.  From  1853 
Sherwill  was  put  on  epecial  duty  to  revise  the  district  and  lesser  administrative 
boundaries,  and  Gastrell  carried  work  westward  through  Khulna  and  Jessore  to  the 
Meghna  River. 

Charge  of  the  Pumea  party  was  taken  over  in  1845  by  James  Pemberton,  who 
worked  eastward  through  north  Bengal.  After  his  death  in  1860  the  party  moved 
further  east  into  Sylhet. 

After  Matliison  left  Midnapore  in  1844,  one  of  his  assistants  spent  the  next 
two  years  clearing  up  discrepancies,  whilst  another  took  the  party  first  into  Hooghly, 
and  then  into  the  24-Parganas.  In  1847  charge  was  taken  over  by  the  very  capable 
and  experienced  surveyor  Ralph  Smyth,  who  completed  at  the  Eametime  theBurvoy 
ofthe6uburbs  of  Calcutta  that  had  been  started  in  1841.  After  surveying  Burd  wan 
and  Nadia,  Smyth  retired  in  1857,  and  two  years  later  the  party  moved  under  James 
Sherwill  to  take  up  the  survey  of  Manbhum  in  contact  with  that  started  in 
Chota  Nagpur.  f 

As  all  these  surveys  fell  in  districts  that  had  been  subject  to  the  permanent 
settlement  of  1793,  survey  was  confined  first  to  the  external  boundaries  of  the  per¬ 
manently  settled  estates,  but  for  lands  outside  these  estates  full  survey  was  made, 
not  only  of  village  boundaries,  but  also  of  the  limits  between  forests,  waste  lands, 
and  the  various  classes  of  cultivation.  In  some  areas  also  the  field-to-field  survey  of 
village  lands,  known  a6  khasrah,  was  specially  ordered. 

The  survey  programme  of  each  party  was  controlled  by  a  civilian  Superinten¬ 
dent  of  Survey7,  corresponding  to  the  modem  Settlement  Officer,  assisted  by  a 
number  of  deputies  whose  duties  included  the  laying  down  and  settlement  of  bound¬ 
aries  and  the  assessment  of  revenues.  There  was  much  controversy  as  to  the  res¬ 
pective  advantages  of  managing  the  khasrah  by  the  professional  surveyors  or 
by  the  settlement  staff,  and  from  1851  it  was  definitely -transferred  to  the  latter 
at  some  expense  of  accuracy.  Professional  administration  rested  with  the  Deputy 
Surveyor  General  who  was  responsible  to  the  Sadr  Board  of  Revenue,  Lower 
Provinces.  From  1847  this  office  was  held  by  Henry  Thuillier,  who  in  1861 
succeeded  as  Surveyor  General. 


Upper  &  Central  Provinces 

At  the  end  of  1847  a  party  was  raised  by  Donald  Vanrenen  for  the  revenue 
survey  of  the  British  territories  of  Ajmer  and  Merwara  in  Rajputana.  Work  was 
completed  in  a  single  season,  and  the  party  then  moved  to  take  up  an  extensive 
survey  along  the  northern  borders  of  Rohilkhand,  which  had  not  been  satisfactorily 
completed  before  1842.  A  detachment  under  Franois  Burgess  spent  two  seasons 
on  a  four-inch  survey  of  Delhi  city  and  country  to  the  south. 

The  Rohilkhand  area  was  covered  with  sal  forest,  high  grass,  and  swamps,  and 
special  lines  of  level  were  run  to  facilitate  drainage  works.  In  1853  the  ^yurty 
-under  Burgess  was  transferred  to  Bundelkhand  and  met  with  a  tragic  end  in  1857. 
'--Tanrenen’s  party  was  transferred  to  Jubbulpore,  and  continued  work  in  the  Central 
-Provinces  for  several  years. 

During  1854  a  new  party  was  raised  by  John  Blagrave  for  work  in  the  Saugor 
District,  and  continued  under  other  officers  as  a  second  party  in  the  Central 
Provinces.  A  third  party,  also  raised  in  1854  for  Burvey  round  Nimach,  was  moved 
successively  to  Bharatpur,  Bundelkhand,  and  then  under  Adrian  Vanrenen  to  the 
Central  Provinces. 

In  1859  work  was  started  in  Oudh  by  the  transfer  of  Anderson’s  party  from  the 
Punjab,  and  in  1860  a  second  party  was  raised  by  Donald  Vanrenen. 


Punjab 
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At  the  close  of  the  first  Sikh  war  in  1846  the  British  took  over  the  JuIIundur 
dodb  bounded  by  the  Sutlej  and  Beas  rivers,  and  orders  were  issued  for  raising 
two  parties  for  the  revenue  survey  of  the  trans-Sutlej  and  ois-Sutlej  areas. 

The  ois-Sutlej  party  was  raised  by  Henry  Stephen,  who  had  learned  his  survey 
in  the  North-Western  Provinces  under  Henry  Lawrence.  The  survey  fixed  the 
boundaries  and  main  topographical  features  of  the  protected  Sikh  states,  with  the 
village  boundaries  of  Ambala,  Hissar,  and  other  British  districts.  In  1851  Stephen 
handed  over  to  Robert  Shortrede,  who  moved  the  party  west  to  Sialkot  in  the 
Rechna  or  Ravi-Chenab  dodb.  Stephen’s  work  had  been  carried  out  in  the  hasty 
manner  of  the  later  n.w.p.  surveys,  and  much  had  to  be  revised  by  an  assistant 
left  for  the  purpose  for  the  next  three  years. 

After  the  first  season  the  trans-Sutlej  Burvey  passed  to  the  charge  of  Thomas 
Blagrave,  who  completed  the  JuIIundur  and  Hoshiarpur  districts  and  extended 
survey  well  into  the  Kangra  hills,  making  junction  with  Du  Vemet’s  topographical 
survey.  Field  survey  was  brought  to  a  close  in  1852,  when  the  party  was  moved 
to  Lahore  to  take  up  work  in  the  lower  Rechna  dodb. 

After  the.  close  of  the  second  Sikh  war,  and  the  proclamation  of  the  whole  Punjab 
as  a  British  province  from  March  1849,  orders  were  issued  for  the  raising  of  a  third 
party  for  the  survey  of  the  Bari  dodb,  enclosed  between  the  Beas  and  Ravi  rivers. 
This  was  formed  from  the  other  two  parties,  and  under  John  Blagrave  commenced 
work  in  Gurdaspur  in  October  1850.  Survey  of  Multan  District  to  the  south  was 
completed  in  1858  and  the  party  was  then  moved  to  the  survey  of  Chota  Nagpur. 

Tn  1851,  Shortrede  brought  up  the  cis-Sutlej  party  to  the  Rechna  dodb,  starting 
from  Sialkot  in  the  north,  whilst  the  following  year  Thomas  Blagrave  brought  up 
the  trans-Sutlej  party  to  Gujranwala  to  the  south.  In  1855  the  survey  was  com¬ 
pleted,  and  the  southern  party  was  transferred  to  Sind  under  John  Macdonald, 
whilst  Shortrede  moved  the  northern  party  across  the  Jlielum  to  take  up  work  in 
the  southern  districts  of  the  Sind-Sagar  dodb,  having  in  the  meantime  completed 
Shahpoor  in  the  Jech  dodb. 

The  Sind-Sagar  dodb  is  that  bounded  by  the  Jhelum  and  Indus  rivers.  The 
rugged  northern  districts,  Rawalpindi  and  Jhelum,  being  under  one-inch  topogra¬ 
phical  survey  by  Robinson,  and  a  large  area  south  of  the  Salt  Range  being  sandy 
desert,  or  lhal,  revenue  survey  was  confined  to  the  fertile  riVerain  tracts,  and  these 
were  completed  by  1858,  when  the  party  was  moved  to  Oudh  under  charge  of 
Francis  Anderson. 

On  the  whole,  these  Punjab  surveys,  and  the  maps  produced  from  them,  were 
of  a  higher  quality  than  the  earlier  ones  of  the  North-Western  Provinces. 


Bombay  &  Send 

The  Bombay  revenue  surveys  continued  on  the  same  principles  as  worked  out 
by  Goldsmid  and  Wingate,  and  described  in  volume  rv  of  these  Records.  They 
were  devoted  entirely  to  fiscal  needs,  with  full  records  and  plans  for  each  village, 
each  district  survey  being  self-contained,  without  geographical  control.  It  has 
been  claimed  that  this  system  was  “the  best  and  most  perfect  for  revenue  purposes”, 
but  ikwas  useless  for  topographical  or  general  mapping  purposes.  . 

The  Bombay  Government  could  not  be  persuaded  to  follow  the  Bengal  system, 
and  to  spend  time  and  money  on  connecting  up  their  village  surveys  by  sound  tri¬ 
angulation  and  well  designed  traverses.  They  were  quite  satisfied  with  such  topo¬ 
graphical  maps  as  were  left  to  them  by  the  old  Deccan  survey  of  1820  to  1830,  and 
claimed  that  their  more  particular  attention  to  the  village  survey  gave  “with 
greater  fidelity  and  minuteness  those  interior  sub-divisions  of  each  village”  required 
by  the  revenue  officers.  Reliable  village  maps  and  their  associated  records  were  the 
great  purpose  of  the  survey,  and  from  1849  these  maps  were  regularly  lithographed. 
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The  survey  continued  to  be  conducted  by  military  officers  who  were  not  so  much 
professional  surveyors  as  supervisors  of  measurers  and  recorders  who  worked 
with  simple  instruments  that  were  sufficiently  acourate  over  short  distances. 

In  1851  the  Chief  Engineer  had  to  abandon  an  attempt  to  start  a  topographical 
survey  of  Gujarat  for  lack  of  a  qualified  survey  officer,  and  it  was  not  until  1876 
that  serious  attempts  were  made  to  produce  topographical  maps  with  the  aid  of 
the  Gujarat  revenue  surveys. 

In  Sind  regular  surveys  had  been  started  for  irrigation  purposes  by  William 
Baker  in  1843  and,  with  scattered  patches  of  revenue  survey,  were  carried  on  later 
by  Engineer  officers  burdened  with  other  duties.  The  work  was  of  little  revenue 
value  and  was  closed  down  early  in  1850. 

In  1 855  request  was  made  for  the  services  of  a  professional  Burvey  party  from 
the  Punjab,  and  early  in  1856  John  Macdonald  took  down  the  party  from  the  Bari 
doab,  and  started  work  in  the  Rohri  collectorate  of  upper  Sind.  The  Bombay 
Government  agreed  that  the  Bengal  system  should  be  followed  and  that  work 
should  be  based  on  the  Great  Trigonometrical  Survey.  As  Sind  properties  were 
mostl}7  large  estates  or  jaglrs,  the  main  need  was  for  a  determination  of  areas,  and 
a  rough  survey  of  the  larger  sub-divisions  of  each  village. 

As  no  boundaries  bad  been  marked  out  in  advance,  Macdonald  spent  his  first 
season  training  the  local  patwaris  and  other  recruits  to  survey  by  plahetable  and 
chain.  He  found  the  boundary  thakbasls,  when  they  did  arrive,  reliable  and  com¬ 
plete,  but  had  some  difficulty  in  persuading  the  civil  settlement  staff  of  the 
advantages  of  the  “Bengal  system”.  As  the  survey  advanced  the  party  was 
split  into  two,  one  charge  being  allotted  to  William  Lane, ,  an  experienced  and 
capable  assistant. 


Madras 

Though  it  was  in  Madras  that  the  first  systematic  revenue  surveys  had  been 
carried  out — those  of  Alexander  Read  in  Baramahal  in  1793-8,  and  of  Thomas 
Munro  in  the  Ceded  Districts  during  1802-7 — surveys  that  were  the  prototype 
of  those  in  Bengal  and  Bombay — yet  the  Madras  Government  had  never  chosen 
to  extend  such  surveys  to  other  districts.  They  were  content  to  leave  district 
officers  to  continue  the  traditional  unscientific  methods  of  revenue  assessment. 

The  first  professional  survey  was  that  made  by  John  Ouchterlony  in  the 
Nilgiri  Hills  between  1844  and  1851.  On  the  advice  of  the  Surveyor  General  it 
was  based  on  triangulation  and  followed  the  pattern  of  Wroughton’6  surveys  of 
1841-2  in  south  Mirzapur  and  Sohagpur.  Detail  survey  on  scale  1,000  feet  to  an 
inch  distinguished  ownership  of  lands,  as  between  Government — private  indivi¬ 
duals — and  the  Todas,  or  aboriginal  tribesmen.  Small-scale  topographical  survey 
was  later  extended  into  dutlying  areas  not  covered  by  Ward’B  work  of  1822. 
Ouchterlony ’s  final  reports  and  maps  were  submitted  in  1852. 

After  much  correspondence  the  Madras  Government  determined  in  1855  that 
systematic  surveys  throughout  the  whole  presidency  were  essential.  On  the 
strong  recommendation  of  the  Deputy  Surveyor  General  they  decided  that  survey 
should  be  based  on  the  Great  Trigonometrical  Survey,  without  being  a  full  topo¬ 
graphical  survey.  Every  field  larger  than  about  10  acres  in  extent  should  be 
'•accurately  surveyed,  and  a  small  survejT  establishment  should  be  retained  perma¬ 
nently  in  every  village  to  maintain  records.  There  was  to  be  a  military  Superinten¬ 
dent  of  Survey  of  “scientific  acquirements”,  with  a  number  of  deputies.  Classi¬ 
fication  of  lands  should  be  left  to  the  Civil  Superintendent  of  Settlements. 

In  1857  Captain  Priestley  of  the  94th  Highlanders,  who  since  1853  had  been 
making  a  field-to-field  survey  in  South  Arcot,  was  appointed  the  first  Superinten¬ 
dent  of  these  Madras  surveys.  Large  waste  and  hilly  tracts  were  to  be  covered 
with  topographical  survey  on  the  4-inch  scale,  whilst  culturable  lands  were  survey¬ 
ed  on  scales  from  10  to  16  inches  to  a  mile.  It  was  estimated  that  there  would 
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be  just  over  60,000  square  miles  for  large  scale  revenue  survey,  and  about  80,000 
for  small  scale  topographical  survey. 

Start  was  made  in  1857  with  only  two  parties,  taking  one  taluk  (  corresponding 
to  a  Bengal  pargana  )  in  South  Arcot,  and  another  in  Trichinopoly.  From  1858 
survey,  was  extended  and  the  establishment  steadily  increased,  whilst  a  lithographic 
press  was  installed  at  Madras  for  printing  taluk  and  village  mapB.  ' 


Maps 

Compilation,  engraving,  and  publication  of  the  quarter-inch  Atlas  of  India 
were  continued  in  London  by  the  Company ’b  Geographer,  John  Walker,  and 
material  was  regularly  sent  to  him  from  India.  By  1860,  however,  the  output  of 
these  sheets  had  fallen  into  arrears  owing  mainly  to  Walker’s  advanced  age,  and 
unwillingness  to  depute  the  work  to  others.  As  a  result  of  the  Surveyor  General’s 
continued  protests,  arrangements  were  at  length  made  to  transfer  the  production 
of  these  maps  to  India,  and  this  was  effected  in  1869,  when  the  sheets  were  broken 
down  to  quarter  6ize  on  a  modified  projection. 

The  increasing  demand  for  topographical  maps  was  met  by  preparing  one- 
inch  and  quarter-inch  maps  from  the  revenue  surveys.  The  earlier  issue  of  the 
quarter-inch  maps  for  many  areas  had  to  be  made  without  trigonometrical  control, 
but  from  about  1845  the  Deputy  Surveyor  General  pushed  forward  their  recom¬ 
pilation  on  proper  geographical  control,  and  had  them  printed  at  the  local  press. 

From  1854  similar  one-inch  sheets  for  all  the  revenue  surveys  were  sent  to 
England  to  be  lithographed,  as  facilities  for  such  a  large  task  were  not  available 
in  Calcutta.  Again  there  were  constant  complaints  of  delay,  and  this  work  was 
transferred  to  India  from  1864. 

For  the  fair  mapping  and  reduction  of  the  topographical  surveys  in  the  Himalaya, 
Kashmir,  and  Punjab  areas  the  very  best  draughtsmen  were  employed.  Drawn  at 
Dehra  Dun,  some  of  the  maps  were  lithographed  in  Calcutta  and  others  in  London, 
and  very  beautiful  maps  they  are. 

About  1857  a  start  was  made  at  Calcutta  on  the  preparation  of  a  general  map  of 
India  on  the  32-mile  scale,  one  preliminary  engraved  sheet  appearing  in  1864  ;  the 
first  edition  of  the  64-mile  map  was  dated  1868. 

From  about  1841  a  section  of  the  Government  Lithographic  Press  at  Calcutta 
had  been  set  aside  for  the  Surveyor  General’s  demands  but  work  was  far  from 
satisfactory.  It  was  a  great  step  forward  when  machines  and  staff  were  trans¬ 
ferred  effectively  to  the  Surveyor  General’s  office  in  1852.  New  machines  were 
constructed  by  the  Mathematical  Instrument  Maker,  and  others  purchased  from 
England,  and  map  printing  thus  brought  under  departmental  control. 

The  first  important  task  of  the  new  office  was  the  printing  of  the  first  postage 
stamps  of  India  during  1854-5,  pending  supply  from  England.  The  stamps  were 
designed  and  lithographed  under  the  direction  of  Henry  Thuillier,  Deputy  Surveyor 
General,  and  infinite  trouble  was  experienced  by  staff  that  had  do  previous  ex¬ 
perience  of  such  highly  technical  work,  with  presses  and  apparatus  that  required 
constant  adjustments  and  modifications,  and  with  materials  that  were  not  easily 
found.  After  15  months  a  total  of  over  47  million  stamps  were  struck  off — Half- 
anna,  blue — One-anna,  red — -Four-anna,  red  and  blue. 

Photo -lithography  was  started  in  Calcutta  in  1862  in  a  veryBmall  way,  and 
Hennessey  inaugurated  zincography  at  Dehra  Dun  in  1866  after  a  course  of  train¬ 
ing  at-  the  Ordnance  Survey  office  at  Southampton. 

Conclusion 

During  his  eighteen  years  iD  charge  Waugh  had  practically  completed  the 
principal  triangles  of  the  Great  Trigonometrical  Survey  over  northern  Lidia.  He 
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had  worthily  maintained  the  designs,  principles,  and  procedure  worked  out  by 
Everest,  always  insisting  on  the  same  high  standards  of  precision.  Of  the  new  pro¬ 
blems  that  he  took  up  with  eagerness  and  success  were  those  of  the  heights  of  the 
great  peaks — defleotion  of  gravity — and  spirit  levelling. 

There  had  been  a  continual  passing  of  experienced  officers  and  recruitment  of 
replacements,  and  Waugh  had  constant  anxiety  in  training  and  guiding  the  new 
staff,  paying  frequent  visits  to  his  field  units,  both  in  field  and  recess.  ■  The  number 
of  assistants  was  increased,  and  to  maintain  uniformity  throughout  the  department 
he  drew  up  full  and  detailed  instructions  on  practically  all  professional  subjects. 
Some  of  his  new  officers  were  men  of  high  talent  and  full  of  ideas,  but  in  weighing 
their  suggestions  Waugh  was  slow  to  admit  innovations. 

His  most  trusted  assistants  on  the  trigonometrical  side  were  Renny-Tailyour, 
who  joined  with  him  in  1832  as  Thomas  Renny,  and  retired  in  1 854r— -George 
Logan,  who  joined  in  1831,  and  at  the  time  of  his  untimely  death  in  1854  was  quite 
the  most  capable  officer  in  the  department — John  Peyton,  who  had  joined  at 
Hyderabad  in  1823,  succeeded  Joseph  Olliver  as  Chief  Civil  Assistant,  and  retired  in 
1856.  The  Bengali  computer,  Radhanath  Sickdhar,  had  a  remarkable  geniuB  for 
geodetic  computations  ;  as  Chief  Computer  he  overhauled  the  computations  of 
the  field  units  and  reduced  them  to  final  shape ;  his  most  notable  work  was  the 
production  of  the  first  edition  of  the  departmental  geodetic  tables.  James  Walker 
of  the  Bombay  Engineers,  was  the  most  valued  of  the  younger  officers,  and  suc¬ 
ceeded  as  Superintendent  of  the  Trigonometrical  Survey  in  1861.  Unlike  Everest, 
Waugh  took  great  interest  in  his  topographical  surveys  and  the  resulting  maps,  and 
found  high-class  topographers  in  Montgomerie  and  Robinson. 

He  was  content  to  leave  full  control  of  Revenue  surveys  and  his  Calcutta 
offices  to  Henry  Thuillier,  who  was  a  tower  of  strength  and  an  able  adminis¬ 
trator.  The  revenue  survej's  of  Madras  and  Bombay  did  not  come  under  his  cantrol, 
but  his  parties  spread  from  Assam  to  Sind  under  officers  of  the  Bengal  artillery 
and  infantry,  of  whom  Smyth,  Sherwill,  Gastrell,  and  the  brothers  Vanrenen  were 
outstanding. 

All  three  branches,  trigonometrical,  topographical;  and  revenue,  were  well 
served  by  their  civil  assistants  and,  in  spite  of  competition  with  other  departments 
which  offered  more  attractive  terms,  the  professional  work  of  the  survey  attracted 
and  held  a  number  of  devoted,  capable  men. 

Of  the  design  and  choice  of  instruments,  Waugh,  like  Everest,  had  his  own 
ideas,  and  with  the  help  of  Saiad  Mohsin  Husain  introduced  several  patterns  of 
24-inch  and  other  large  theodolites.  As  the  Mir  Sahib  aged,  and  Waugh  found 
less  time  for  such  details,  he  looked  more  to  Alexander  Strange,  a  Madras  cavalry 
officer,  with  a  flair  for  mechanics.  Strange’s  alterations  and  devices  were  not 
always  successful,  and  the  great  theodolite  and  the  zenith  sectors  which  he  designed 
after  his  retirement  proved  too  elaborate  and  cumbersome  for  field  work  in  India. 
In  his  London  office,  however,  as  Inspector  of  Instruments,  he  effected  a  vast  im- 
.  provement  in  the  quality  of  scientific  instruments  of  all  patterns  sent  out  to  India. 

These  eighteen  years  were  a  period  of  expansion  and  technical  advance.  Waugh 
was  a  man  of  wide  interests  and  clear  vision,  who  kept  his  department  in  step  with 
the  progress  of  professional  thought  and  practice  in  the  highest  institutions. 

The  continued  amalgamation  of  the  two  posts,  Surveyor  General  and  Superin¬ 
tendent  of  the  Trigonometrical  Survey,  was  under  the  circumstances  undoubtedly 
'wise,  for  the  advancement  of  the  triangulation  grid  was  of  primary  importance, 
.requiring  the  close  direction  of  an  offioer  of  the  highest  talents.  A  second  and 
.senior  officer  would  have  had  little  to  do  except  to  waste  money  on  unreliable 
surveys  and  maps  and  hamper  his  geodesist  junior.  The  Court  of  Directors  had 
not  even  accepted  Everest’s  plea  for  a  Deputy  for  each  Presidency.  Worthy 
topographical  surveys  -were  put  in  hand  as  and  when  the  time  was  ripe. 


CHAPTER  II 


NORTH-EAST  QUADRILATERAL 

Meridional  Serles  ;  Karara,  1838-45  —  Qurwani,  1845-7  —  Qora,  1843-7  — 
Hurilaong,  1848—52  —  Chendwar,  1843—6  —  North  Maluncha,  1843-6 — Calcutta, 
1843-8  —  North  Parasnath,  1850-2  —  North-East  Longitudinal,  1846-51  ; 
General  — -  George  Logan  —  Eastern  Section  —  Sonakhoda  Base  —  West  Connection  — • 
CONCLUSION. 

mHE  North-East  grid,  or  quadrilateral,  of  the  Great  Trigonometrical  Survey  was 
I  bounded  on  the  west  by  the  Great  Arc,  on  the  Bouth  by  the  Calcutta  Longi¬ 
tudinal,  on  the  north  by  the  North-East  Longitudinal,  and  on  the  far  east 
by  the  Eastern  Frontier  series.  To  the  ten  subordinate  meridional  series  between 
the  Great  Arc  and  Calcutta  for  which  Everest  had  obtained  sanction  [  rv,  12,  20  ] 
were  added  the  Calcutta,  and  later  the  Brahmaputra,  meridional  series  [  pi.  4  J1. 


Karara,  1838-45 

When  Waugh  took  over  charge  in  December  1843  the  Karara  series,  just  west  of 
Allahabad,  was  progressing  slowly  under  Shortrede.  This  series  had  an  unfort¬ 
unate  story.  William  Jones  had  selected  five  stations  in  south  Rewah  before 
the  rains  of  1838.  When  the  whole  party  was  overwhelmed  by  fever  at  the  start 
of  the  following  season,  further  work  was  abandoned  until  the  end  of  1841  when 
Shortrede  was  put  in  charge  [  rv,  68-70  ]*. 

Though  in  many  other  ways  an  officer  of  considerable  talent,  Shortrede  showed 
a  singular  lack  of  practical  sense  for  conducting  high-class  triangulation  f  390-1  ]. 
He  was  ultra-cautious  in  facing  the  risks  of  jungle  life,  and  hesitant  in  action. 
His  triangles  were  laid  out  with  little  regard  to  the  established  principles  of  sym¬ 
metry  and  in  spite  of  repeated  instructions  from  Everest  he  disregarded  many  of 
the  essential  principles  of  geodetic  work  [101].  During  his  two  first  seasons  he 
established  only  ten  hill  stations  and  by  the  end  of  his  third  season  had  made  so 
little  progress  that  Waugh  obtained  orders  for  his  return  to  Bombay.  Shortrede 
handed  over  to  bis  senior  assistant,  Armstrong,  on  6th  March  18453. 

By  tbA  time  the  series  had  barely  reached  the  Jumna  from  the  south,  but  to 
hasten  completion  Du  Vernet  had  been  brought  in  to  assist  from  the  north  during 
season  1844-6.  With  nothing  prepared  in  advance,  he  completed  15  triangles  by 
May  1846,  extending  about  90  miles  south  from  his  North  Connecting  series4. 

With  equal  determination  Armstrong  closed  the  gap  of  about  fifty  miles  from 
Shortrede’s  work  by  19th  May,  but  he  had  then  to  go  back  to  re-observe  one  of  hiB 
triangles  and  observe  a  controlling  azimuth.  This  was  all  satisfactorily  completed 
by  13th  July,  when  the  two  parties  marched  in  to  Dehra  Dun. 

To  gain  some  idea  of  the  closing  error,  the  Surveyor  General  himself  visited  the 
station  of  junction  near  Rae  Bareli  during  September  [  rv,  pi.  11  ;  v,  pi.  4  ]  and 
"tookL  a  complete  set  of  observations  for  azimuth”.  The  discrepancies  suggested 
that  the  southern  portion  was  the  more  defective  but,  though  ‘'distressed  by  their 
magnitude”,  he  did  not  think  they  warranted  revision  [  132,  156  ]5. 

lQT3.  vn  &  yin  {  frpoe ),  1882.  iQTS-Syn.  in-».  •  Aaste.  Armstrong,  Kirwan,  Henneaaey. 

‘Aaata.  James  Mulheran,  Qlynn.  ‘taking  the  circuit  Karara — Qt.  Arc— Conng.  aeries,  north  A  south  ; 
DDn.  462  (  21-61  ),  19-8-48,  para  2 ;  OTS.  vn  A;  Syn.,  in  (  viii-M  ). 
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Several  branches  of  secondary  and  minor  triangulation  were  carried  out  by 
Mulheran  and  Glynn  of  Du  Vernet’s  party  to  connect  Allahabad,  Lucknow,  and 
other  citieB.  Computations  and  reports  were  completed  at  Dehra  Dun  during  the 
rains  of  1845,  after  which  Du  "Vernet  took  up  the  Gurwani  Series,  next  to  the 
east,  and  Hill  took  over  Shortrede’s  old  party  to  start  the  East  Coast  series1. 


GurwAni,  1845-7 

In  October  1845,  Du  Vernet  started  the  Gurwani  series  in  Rewah,  and  worked 
north  across  the  Kaimur  Hills  through  Mirzapur,  Fyzabad,  and  Basti  districts, 
a  full  distance  of  211  miles  [  pis.  3,  4  ].  About  160  miles  lay  through  the  plains, 
crossing  the  Ganges,  Gumti,  and  Gogra  rivers,  and  requiring  tower  stations  of 
average  height  about  25  feet.  The  rays  between  stations  had  to  be  laboriously 
traced  and  cleared.  Positions  of  major  towns  were  laid  down  by  secondary 
triangles,  and  minor  triangulation  was  run  up  the  Ganges  to  Allahabad  by  Glynn 
during  August  1846.  The  whole  series  was  completed  in  two  working  seasons, 
observations  during  1846-7  being  carried  out  at  21  tower  stations  in  a  low,  flat, 
and  swampy  country2. 

The  Surveyor  General  visited  the  party  at  work  in  the  field  in  February  1846, 
and  warmly  commended  Du  Vernet  and  his  assistants  for  the  work  accomplished, 
which  required  “no  ordinary  degree  of  skill,  judgement,  and  perseverance”.  His 
only  complaint  was  that  the  hill-station  platforms  had  no  isolated  pillars  for  the 
instrument  [  112  ]s.  Du  Vernet  lamented  that  on  some  of  his  ray-traces  it  took 
six  days  to  traverse  a  distance  of  only  twelve  miles  of  “swamps,  tanks,  thick  mango 
plantations,  ...  ponds,  and  minor  obstacles  ”. 

Field  work  was  closed  by  June  1847,  when  Du  Vernet  marched  to  Dehra  Dun 
to  prepare  for  work  on  the  North-West  Himalaya  series  [34>  368-9  ]. 


Gora,  1843-7 

The  Gora  and  Chendwar  series  were  taken  up  in  1 843  out  of  their  normal  sequence 
because  Government  had  thought  it  would  save  money  to  double  the  interval 
between  the  meridional  series  [  rv,  21-2  ]. 

Leaving  Dehra  Dun  on  1st  October  1843  in  company  with  Renny  and  Logan, 
bound  for  the  Maluncha  and  Chendwar  series,  w.  n.  James  marched  his  party 
more  than  500  miles  to  start  the  Gora  series  about  70  miles  south  of  Chunar  in  the 
Mirzapur  district4.  After  marking  out  his  triangles  to  about  60  miles,  and  observ¬ 
ing  at  four  stations,  he  was  driven  into  quarters  at  Chunar  by  thick  atmosphere, 
dust  and  smoke,  and  died  there  in  June.  His  place  was  taken  by  Peter  Garforth 
who  had  only  recently  joined  the  department. 

During  the  following  season,  1844—6,  the  party  suffered  severely  from  jungle 
fever,  and  only  managed  to  select  two  principal  stations,  clear  three  rays,  and 
build  two  towers  and  one  platform.  They  spent  the  rains  at  Allahabad  where 
the  Surveyor  General  had  fixed  his  own  headquarters,  and  Garforth  had  the  advant¬ 
age  of  his  close  supervision  and  instruction4,  whilst  the  party  was  strengthened  by 
the  posting  of  Armstrong  from  the  Karara  series.  Garforth  was  so  anxious  for  a 
satisfactory  outturn  for  season  1845-6  that  he  kept  the  field  till  25th  August, 
Armstrong  and  others  having  had  to  give  up  some  weeks  earlier  [  365-6,  457-8  ]. 
The  towns  of  Chunar,  Benares,  Azamgarh,  and  Gorakhpur  were  fixed  by  ray-trace 
or  minor  triangles.  The  main  series  was  brought  to  a  satisfactory  close  before  the 
rains  of  1847,  and  Garforth  resigned  at  the  end  of  August. 

1  Report  for  1844-5  ;  DDn.  462  (  69  ).  *Assts,  1846-7,  Mulheran,  Glynn,  Thos.  Olliver,  &  Blevntt; 
-CLS.  nn  &  Syn.  xvn  (s).  *DDn.  492  (  24-6),  14-2-40  ;  462  (  21-51  ),  19-8-46.  ‘Aasts.,  Kcel&n, 
Thos.  Olliver,  *  w.B.  James;  QTS.  vm  4  /?yn.  xvn  (  O ).  *  DDn.  491  (  247-60  ),  12-9-45  ;  462  (  21-51  ), 

parae  21-30. 
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Armstrong  now  took  over  charge,  and  during  season  1847-8  laid  out  of  triangles 
along  the  Gora-Chondwar  section  of  the  North-East  Longitudinal  series  [17;  pi.  4]. 

Hurilaong,  1848-52 

During  his  next  season,  1848-9,  Armstrong  took  up  work  on  the  Hurilaong 
series  which  runs  northward  from  Lohardaga  in  Chota  Nagpur,  through  Arrah  to 
Bettiah  near  the  Nepal  border  [  pis.  3,  4  ]*.  To  avoid  the  unhealthy  season  of  the 
south  he  spent  October  1848  on  an  extension  of  the  triangulation  which  he  had 
started  two  seasons  earlier  along  the  Ganges.  Even  with  this  postponement  both 
of  his  assistants  were  seriously  ill  the  greater  part  of  the  first  season.  Steady 
progress  was,  however,  made  on  the  main  series  during  the  next  three  seasons  and 
junction  with  the  North-East  Longitudinal  was  completed  by  June  1852. 

A  considerable  amount  of  secondary  triangulation  was  carried  out,  mostly  to 
survey  the  courses  of  the  main  rivers.  During  1850-1  Armstrong  carried  the 
Burvey  of  the  Ganges  eastward  to  its  junction  with  the  Gogra,  whilst  Belletty 
surveyed  128  miles  of  the  lower  Son.  During  1852-3  Belletty  then  surveyed  the 
Gogra  for  a  distance  of  350  miles  from  its  confluence  with  the  Ganges,  -whilst 
Armstrong  marched  the  party  to  the  Punjab  after  the  rains  of  1852  [52,185]. 


Chrndwar,  1843-6 

This  was  Logan’s  first  independent  charge  and  he  carried  it  through  without  a 
hitch  [iv,  380,  455  ]2.  Starting  in  December  1843  from  Chendwar  h.s.  of  the 
Calcutta  Longitudinal  series  close  to  Hazaribagh  town,  he  selected,  built,  and 
observed  at  eleven  principal  stations  by  the  8th  May,  bringing  two  polygons  and  a 
quadrilateral  up  to  the  town  of  Bihar,  a  distance  of  ninety  miles  [  pis.  3,  4  ].  He 
made  recess  quarters  1844  at  Patna,  1845  at  Monghyr,  and  1846  at  Digha  Ghat 
near  Dinapore  [  336,  368  ]3. 

Work  continuing  equally  well  the  next  two  seasons,  he  crossed  the  Ganges  just 
below  Patna,  and  carried  the  series  northwards  through  Muzzaffarpur  to  the  Nepal 
border,  so  that  by  8th  April  1846  he  had  completed  the  Chendwar  Beries  [  17]. 
By  the  end  of  May  he  had  not  only  laid  out  and  constructed  twelve  tower  stations 
on  the  longitudinal  series  to  the  west  through  the  tarai  forest  at  the  foot  of  the  hills, 
but  had  actually  cleared  the  rays  and  observed  all  the  angles,  horizontal  as  well  as 
vertical.  On  the  Chendwar  series  he  had  worked  with  one  of  Troughton  &  Simms’ 
18-inch  Theodolites,  but  for  the  longitudinal  series  he  was  given  Barrow’s  Great 
36-inch  [148-9]. 

In  these  three  seasons  Logan  had  completed  a  continuous  ohain  of  no  fewer 
than  42  triangles.  The  Surveyor  General  was  greatly  impressed  ; 

I  had  occasion  last  year  to  make  highly  favourable  mention  of  this  gentleman’s  progress, 
and  it  is  very  gratifying  to  me  to  be  able  again  to  bear  testimony  to  the  great  success  which 
continues  to  crown  his  zealous  exertions.  The  quantity  of  work  executed  by  him  this  season 
surpasses  even  his  former  efforts,  and  indeed  exhibits  the  largest  quantity  of  principal  work 
ever  yet  laid  out  and  finally  completed  in  one  season.  ...  All  this  work  has  been  beautifully 
executed  by  Mr.  Logan,  who  is  a  first-rate  observer,  aDd  scrupulously  careful  in  every  part 
of  his  duty.  ...  His  work  is  in  every  respect  of  a  superior  ordor4. 


North  Malunoha,  1843-6 

The  North  Maluncha  series  ran  northwards  across  the  upland  country  "of  the 
Santal  Parganas  to  oross  the  Ganges  near  Bhagalpur.  In  this  hilly  section  it  was 

*  Aaata.  j  Terry,  replaced  by  John  Rossenrode  1849,  Belletty  and,  from  1850,  Pascbaud  ;  OTS.  vrn  k 
Syn.  ivth  (  a ).  *  ib.  (  Q  )  I  AbsU.  Terry,  John  Rossenrode,  Cbas.  Olliver  :  *  on  Ganges  between  Dinapora 

and  Bankipore.  4  DDn.  462  (  21-6  ),  19-8-46  (  paras  32,  34  )  ;  SG.  to  Mil.  Dept. 
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laid  out  in  the  form  of  three  polygons,  but  -was  continued  across  the  plains  to  the 
north  by  short-sided  single  triangles  [  pi.  3  ]. 

Thomas  Rerrny  left  Dehra  Dun  in  October  1843  with  the  original  Budhon  party 
which  he  had  taken  over  in  1 838  for  work  on  the  Great  Arc  [  rv,  64  ].  On  the  march 
down  country  he  was  called  away  to  military  duty  for  three  months  and  during, 
his  absence  his  senior  assistant  Richard  Clarkson  made  a  good  start.  After  his 
return  in  March  Renny  carried  the  approximate  series  up  to  the  Ganges.  There  was 
a  good  deal  of  sickness  and  five  heliotrope  men  died  during  April  [  456  ].  On  1st 
June  Renny  handed  over  to  Clarkson  and  went  on  furlough. 

During  Beason  1844-5  Clarkson,  with  but  two  assistants1,  observed  two  of  the 
polygons  south  of  the  Ganges  and  cleared  four  rays  to  the  north.  In  September 
1845,  with  the  warmest  praise  from  the  . Surveyor  General,  he  left  for  the  Coast 
series  after  handing  over  to  Reginald  Walker.  During  season  1845-6  Walker 
completed  laj'-out  and  observation  of  the  meridional  series,  and  constructed  towers 
for  the  longitudinal  link  with  the  series  to  the  west.  Work  was  far  from  easy, 
visibility  was  restricted,  sickness  rampant,  and  the  heat  intense  ; 

The  principle  difficulties  arose  from  the  vast  tracts  of  high  grass  jungle,  ...  it  being  quite 
impossible  to  troll  a  perambulator  through  it.  ...  I  eventually  was  obliged  to  adopt  a  new 
method. ..of  measuring  short  bases  of  about  one  tenth  of  a  mile  with  the  greatest  accuracy  at 
each  station  of  the  ray  trace,  and  repeating  the  observations  several  times.  By  this  means 
the  various  distances  were  obtained  with  considerable  accuracy.  ...  Were  it  not  for  the  increased 
labour... I  should  feel  inclined  to  adopt  it  always  in  preference  to  the  perambulator*  f  104  ].  ... 

Several  of  the  best  men. ..fell  victims,  ...  causing  great  anxiety  from  the  fear  of  a  want  of 
trained  lampmen  during  the  final  observations.  ...  On  the  day  when  we  first  crossed  the 
Donse  River  no  leBS  than  twenty -two  men  fell  ill,  as  also  two  of  the  sub -assistants  [456].  ... 

The  final  observations  were  commenced... early  in  March,  but  the  progress. ..was. ..very 
slow  owing  to. ..the  very  unfavourable  state  of  the  weather  caused  by  high  westerly  winds 
raising  dust  from  the  extensive  sands  of  the  Ganges  between  Colgong  and  MonghyT,  which  at 
times  so  obscured  the  atmosphere  as  to  render  it  impossible  to  distinguish  objects  even  at  the 
shortest  distances.  The  heat  during  the  months  of  March  and  April  was  very  great,  the  thermo¬ 
meter  standing  at  110  degrees  in  the  office  tent  for  many  weeks.  ...  A  few  breaks  in  the  hot 
weather  enabled  me  to  get  on  by  degrees.  ...  The  bad  weather  lasted  till  the  end  of  April 
when,  easterly  winds  having  begun,  ...  the  weather  became  all  that  could  be  desired,  and  I 
was  enabled  to  finish  the  observations  at  Pirdaori  station... after  getting  only  a  few  observa¬ 
tions  during  the  nine  days  that  I  was  there*.  ... 

The  whole  of  the  observations  were  by  great  exertions.. .completed  in..  June.  The  rains 
which  set  in  with  great  violence  at  an  unusually  early  period,  ...the  13th  of  May,  caused  the 
rivers  to  swell. ..and  so  flooded  the  country  that. ..I  found  it  necessary  to  defer.. .minor  triangu¬ 
lation. ..to  the  next  season,  and  I  marched  into  quarters  for  the  rainy  season4. 

The  rains  were  spent  at  Darjeeling,  and  from  October  1846  Walker  worked 
on  the  longitudinal  series  eastward  from  the  head  of  the  Maluncha  series  [  19  ]. 


Calcutta  Meridional,  1843-8 

The  Calcutta  Meridional  Beries  broke  out  from  the  base-line  on  the  Barrackpore 
road  [  rv,  48-50  ].  It  ran  northwards,  west  of  the  Hooghly  and  Bhagirathi  rivers, 
to  within  sight  of  Berhampore  to  strike  the  Ganges  just  west  of  Rampur  Boalia, 
and  it  closed  on  the  North-East  Longitudinal  near  Titalya*. 

When  Waugh  took  over  as  Surveyor  General  in  December  1843  he  handed 
over  his  party  to  Charles  Lane  in  Calcutta*.  Lane  found  the  greatest  difficulty 
in  selecting  stations,  the  country  being  congested  with  flourishing  villages  with 
two-storied  houses,  high  and  valuable  fruit  trees,  and  rich  gardens.  Owners 
-strongly  objected  to  damage  or  destruction,  and  the  civil  authorities  would  exercise 
no  compulsion  [  477  ].  By  the  end  of  May  nine  polygons  had  been  laid  out 


1  Wm.  Ro»3enrode  A  Webb  ;  GTS.  vm  A  Syn.  in  ( B ).  *cf.  modem  subtense  measta.  with  Hunter 
Short  Base;  Qeod.  R.  vn,  1930-1  (63-6).  *  c.  18m.  w.  of  Bhagalpur.  *DDn.  614  (  299  ),  23-7-46. 

*  GTS.  vn  A  Syn.  xx  ( iv-vii — T  ).  *Aasts.,  Lane,  Nioolson,  Nield. 
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to  reach' some  120  miles  to  the  Ganges.  To  avoid  the  heavy  line-clearing  entailed 
by  the  polygons,  Peyton  who  took  over  charge  in  October  1844  was  directed  to 
make  a  fresh  lay-out  of  single  triangles  from  the  start.  He  was  able  to  start 
building  the  towers,  31  to  44  feet  high,  during  January  and  to  commence  observa- 
tio  ns  by  the  middle  of  March.  By  the  time  rain  stopped  work  about  the  22nd  May, 
he  had -completed  observations  for  six  triangles. 

During  the  next  three  seasons  he  pushed  the  series  northwards  to  its  terminal 
stations  near  Titalya  on  the  Darjeeling  road1.  The  country  was  difficult  and  much 
time  was  spent  in  ray-tracing  and  selection  of  stations — clearing  lines — building 
towers  of  mud  bricks  and  sometimes  rebuilding  them-— and  finally  the  observations. 
Recess  months  were  spent  at  Berhampore  in  1844  and  then  at  Chinsurah.  During 
Lane’s  absence,  1846-8,  the  reconnaissance  in  advance  was  entrusted  to  Nicolson, 
who  took  over  observation  when  Peyton  was  out  of  action;  “while  marching 
through  a  dense  forest  he  was  sprang  upon  and  wounded  by  a  leopard,  which 
confined  him  to  his  bed  for  nearly  a  month  [  467  ] 

There  was  much  sickness  during  season  1847-8,  but  Lane  rejoined  after  assisting 
at  the  Sonakhoda  base-line,  and  with  his  assistance  Peyton  completed  the  last 
observations  by  9th  MajT  1848,  and  then  marched  to  recess  quarters  at  Benares. 
The  party  then  took  up  a  section  of  the  North-East  Longitudinal  [  19,  361  ]*. 

In  February  1845  Nicolson  was  deputed  to  run  a  chain  of  secondary  triangles 
down  the  Hooghly.  He  completed  about  fifty  miles  above  Calcutta  his  first  season, 
and  during  1845-6  carried  it  down  to  the  mouth  of  the  river.  He  fixed  sema¬ 
phores  and  other  navigation  marks  from  601  triangles  and  195  other  points  bj'  per¬ 
ambulator  measurement.  He  writes  to  Peyton  ; 

We  had  awful  work  of  it  down  the  river,  enough  to  sicken  anybody.  Wes  used  to  get 
every  day  well  washed  with  salt  water,  but. ..managed  to  finish  our  work,  and  also  got  over  the 
star  observations  at  Diamond  Harbour  and  Kaokhali  lighthouse.  At  this  latter  place  I  could 
not,  however,  manage  to  get  Ursa  Minoris  owing  to  thick  vapour  and  clouds  prevailing  in 
consequence  of  the  vicinity  of  the  sea,  although  I  remained  there  20  days.  ... 

I  have  been  trying  my  hand  at  topographical  work,  and  have  been  sketching  the  country 
along  the  banks  of  the  river  all  the  way  from  Kaokhali.  For  this  purpose  I  was  obliged  to 
travel  on  foot  in  this  dreadful  weather  9  or  10  miles  every  day*. 

Eighteen  months  later  a  copy  of  Nicolson’s  map  was  required  for  “planning 
an  electric  telegraph  from  Calcutta  to  the  sea”6.  His  chart,  with  the  addition  of 
Sagar  Island  and  lighthouse,  fixed  later  by  Bedford  the  river  surveyor,  was  litho¬ 
graphed  in  1856  and  expected  to  be  “very  useful  to  the  Marine  Department  as  a 
skeleton  on  which  the  shoals  can  be  periodically  inserted”0. 


North  Parasnath,  1850-2 

This  was  the  last  of  the  meridional  series  to  be  taken  up,  and  falling  between 
the  Chendwar  and  Maluncha  ran  north  from  Parasnath  Hill  through  the  districts  of 
Monghyr  and  Darbhanga  [pis.  3,4].  It  was  carried  out  during  seasons  1850  to 
1852  by  the  party  from  the  Calcutta  Meridional  under  charge  of  Nicolson  [  361  ]7. 
Across  the  uplands  south  of  the  Ganges  it  was  laid  out  in  large  triangles  of  20-mile 
Bides,  but  sides  were  limited  to  10  miles  across  the  plains  to  the  north. 

The  younger  Dunlop,  James,  had  trouble  with  one  of  the  party  elephants8  ; 

The  country  in  which  his  work  lay  being  very  wild  and  devoid  of  roads,  I  sent  one  of  the 
government  elephants... with  him.  Whilst  at  Donari  Ghati  on  the  morning  of  the  27th  at 
about  2To’clock,  the  attendants  being  still  asleep,  the  elephant  broke  her. ..wooden  ring  with 
which  she  was  secured  to  a  peg,  and  escaped  into  the  dense  forest  under  Parasnath  mountain. 

At  about  3  a.m.,  the  animal  being  miBsed,  Mr.  Dunlop  gave  immediate  notice  to  the  police, 
and  also-sent  out  all  the  men  he  had  with  him  in  search  of  her.  Subsequently. ..I  deputed  the 

1  now  joined  by  John  Dunlop  &  John  James.  *  QTS.  win  A  Syn.  xxx  ( B  ).  ‘with  John  Dunlop. 
*DDn.  614  (  125  ),  1-10-46  ;  1-inch  maps  ;  10  Cal.  (  40  )  ;  mjiio.,  166  (  2,  3  )  ;  J-inch,  Misc.,  1-0-47.  ‘  DDn. 

<93  (7  ),  SG.  to  Peyton,  20-1-48.  *DDn.  662  (  261  ),  DSG.  to  SO.  24-9-56.  Teast*.,  John  &  Jamee 
Dunlop  and  BerriJJ.  •  when  fixing  position  of  Kherabari  coal-minee. 
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jemadar... "with  some  men. ..and  the  other  two  government  elephantB  to  endeavour  to  re- 
■capture  the  animal,  which  by  this  time  was  traced  through  the  jungle  to  a  place  30  mileB  east 
of  Domri.  ...  The  party  traced  her  by  footprints  for  about  60  miles,  but  unfortunately  came 
upon  her  but  once,  and  then  owing  to  her  having  become  very  wild  and  fierce  ehe  could  not  be 
approached,  even  with  the  aid  of  elephants.  The  men  were  obliged  to  give  up  their  pursuit 
and  return,  having  all  been  attacked  with  fever. 

Work  was  hampered  by  thick  haze  and  smoke,  and  at  the  end  of  March  1851 
the  party  was  overwhelmed  by  fever  ;  Nicholson  had  hoped  that' 

leaving  the  unhealthy  tract.. .the  sickness  in  camp  would  have  abated,  and  that  I  would  still 
be  able  to  cIobb  the  final  operations  for  the  season  beyond  the  Ganges  river.  But  in  this  I 
was  greatly  disappointed.  The  sickness  increased  daily,  so  that  on  the  6th. ..there  were  only 
6  khalasis,  the  jemadar,  and  2  barkendazes  on  the  effective  list.  The  native  doctor  was  also 
eo  very  helpless  from  fever  that  he  could  render  no  medical  aid  to  the  sick  [  461  ].  ... 

I  considered  it  advisable  to  leave  the  place  and  proceed  to  Surajgarh  which,  being  on  the 
Ganges  River  was  considered  a  likely  place  for  recruiting  the  health  of  the  men.  While  on 
the  march  both  Messrs.  Berrill  and  Dunlop  were  so  seriously  taken  ill  that  I  was  compelled  to 
halt  a  couple  of  days  at  Bun  tad  Rampur  factory. 

On  the  11th  we  arrived  at  Surajgarh  and  on  the  following  day  Messrs.  Berrill  and  Dunlop 
were  sent  down  to  Monghyr  for  medical  aid  and  on  the  13th,  finding  myself  also  very  ill,  I 
left  the  place  for  Monghyr.  On  the  14th  and  16th  all  the  sick  amounting  to  46  in  number 
arrived  by  boats  at  Monghyr  and  were  sent  into  the  hospital  where  four  of  them  died  shortly 
after.  About  this  time  3  others  who  did  not  attend  the  hospital  were  carried  off  by  cholera1. 

,  John  Dunlop  had  been  selecting  stations  in  advance,  and  he  also  came  into 
Monghyr  sick,  and  died  there  “after  a  long  and  painful  illness”. 

The  series  was  completed  during  season  1851-2,  during  which  Monghyr  was 
connected  by  secondary  triangles,  and  the  Ganges  surveyed  for  a  distance  of  seventy 
miles.  Nicolson  then  took  up  the  Assam  Longitudinal  series  [  29  ]. 

North-East  Longitudinal,  1846-51 

The  North-East  longitudinal  series  extends  eastward  from  the  Great  Arc 
to  the  Calcutta  Meridional  a  distance  of  about  750  miles,  and  connects  the 
Dehra  Dun  and  Sonakhoda  base-lines  and  the  heads  of  the  meridional  chains. 
Except  for  the  few  western  stations  falling  in  the  lower  hills  of  Garhwal  and  Kumaun, 
the  series  runs  wholly  in  the  plains  through  the  fringes  of  the  unhealthy  tarai  belt 
just  outside  the  Nepal  border.  Permission  could  not  be  obtained  for  the  surveyors 
to  enter  Nepal  territory  [  85  ]  ; 

Had  the  triangulation  been  carried  over  the  hills  the  lengths  of  the  Bides  might  have  been 
materially  increased,  and  the  number  of  stations  correspondingly  diminished.  The  heavy 
cost  of  building  towers  at  each  of  the  stations  in  the  plains  and  clearing  the  lines  between  them 
would  have  been  avoided,  and  serious  mortality. ..might  have  been  prevented2. 

This  long  series  was  not  executed  as  one  continuous  project  but,  as  first  suggested 
by  Everest,  the  surveyor  of  each  meridional  series  was  to  connect  the  head  of  his 
own  series  with  that  to  the  west  [  rv,  18-20  ].  The  connection  between  the  Great 
Arc  and  the  first  three  series,  Budhon,  Ranghir,  and  Amua,  had  been  carried  out 
before  1844  by  Du  Vemet  and  Waugh  [  rv,  67-8,  71  ],  and  continued  by  Du  Vernet 
through  the  plains  to  the  head  of  the  Karara  series  [  iv,  71  ;  v,  18  ].  This  earlier 
work  was  superseded  later  when  better  instruments  became  available,  capable 
of  giving  results  worthy  of  its  geodetic  importance  [  21,  153  ]. 

The  whole  series  comprised  111  stations,  mostly  towers  of  mud  or  sun-dried 
brick  with  a  central  isolated  pillar  of  masonry,  arranged  in  135  single  triangles  with 
sides  averaging  about  11  miles  in  length.  It  was  carried  out  in  five  sections  [  2  ] ; 

From  the  Great  Arc  near  Hardwar  to  the  Ranghir  meridional  series  near  Pilibhit 
. — -17  triangles  by  Renny  and  Peyrion,  1849-50,  with  Waugh’s  24-inch  theodolite. 

Erom  the  Ranghir  meridional  to  the  Chendwar  series  north  of  Muzaffarpur — 
74  triangles,  by  Logan,  seasons  1845-7  and  again  from  1848-50,  with  Barrow’s 
36-inch  theodolite. 

1  DDn.  602  {  64  );  NicoleoD  to  SG.,  1-5-51.  *  OTS.vrs  A  Syn.  hit  ( iii — 1  ). 


North-East  Longitudinal  184&-51 


17 


From  the  Chendwar  meridional  to  the  Maluncha  series  on  the  Kosi  River — 16 
triangles,  by  Peyton,  1848-9,  with  Barrow’s  24-inch  theodolite  No.  2. 

-  From  the  Maluncha  meridional  to  just  short  of  the  Sonakhoda  base-line— 19 
triangles,  by  Reginald  Walker,  1845-7,  with  Cary’s  15-inch  and  Trough  ton  & 
Simms’  3-foot. 

Nine  triangles  covering  the  Sonakhoda  base-line  on  the  Mahananda  River — -by 
Charles  Lane,  1847-8  with  T.  &  s.  3-foot. 

Start  was  made  at  two  points  in  October  1845,  Logan  westward  from  the 
Chendwar  series,  and  Walker  eastward  from  the  Maluncha. 


N.E.  Longitudinal  ;  George  Logan 

During  season  1845-6  Logan  selected  the  last  three  stations  of  his  Chendwar 
series  and  fourteen  of  the  longitudinal  series,  working  westward  towards  the  Gandak 
River1.  He  erected  towers  from  25  to  35  feet  high — cleared  the  jungle  along  con¬ 
necting  rays — completed  all  observations,  horizontal  and  vertical,  and  observed 
the  usual  azimuth  at  one  of  the  junction  stations. 

After  spending  the  recess  months  at  Digha  Ghat  [  13  n  ]  he  resumed  in  October 

1846,  only  to  be  held  up  by  virulent  malaria,  the  penalty  for  too  early  a  start  in  the 
tarai  forests.  Two-thirds  of  the  followers  had  to  be  carried  into  Gorakhpur  where 
about  35  of  them  died. 

Work  was  resumed  at  the  end  of  December,  but  the  heavy  rain  of  January 
destroyed  large  quantities  of  the  sun-dried  bricks  that  had  been  prepared  for  the 
towers.  Nine  towers  were,  however,  built,  lines  cleared,  and  observations  completed 
to  a  point  just  south  of  Tribeni  where  the  Gandak  breaks  out  of  the  mountains. 
Work  was  closed  down  in  March  1847  and  later  that  year  after  recessing  at  Digha 
Ghat  the  party  was  diverted  to  assist  at  the  measurement  of  the  Sonakhoda  base¬ 
line,  and  did  not  resume  triangulation  till  October  1848. 

During  Logan’s  absence  Armstrong  carried  on  the  approximate  series  with  the 
party  from  the  Gora  series  [  13  ]. 

The  locality  from  which  Mr.  Armstrong  was  to  commence  being  unhealthy  before  15th 
December,  ...  1  directed  his  attention  during  the  months  of  October  and  November  to  the 
interesting  duty  of  laying  down  the  positions  and  determining  the  heights  of  the  principal 
Himalayan  peaks  north  of  Nepal  [  82  ]J. 

Armstrong  laid  out  16  stations  between  the  Gandak  and  Gogra  rivers,  con¬ 
structed  the  towers,  cleared  the  rays,  and  with  his  15-inch  theodolite  took  obser¬ 
vations  to  a  number  of  snow  peaks  between  10th  November  and  26th  December 

1847,  one  of  these  being  his  “peak  b”,  interesected  by  two  rays  with  one  vertical 
angle,  the  first  observations  to  the  peak  that  is  now  known  as  Mount  Everest. 
His  theodolite  was  not,  however,  considered  adequate  for  the  principal  angles  of  so 
important  a  series,  nor  were  his  observations  to  all  the  peaks  accepted  for  final 
computations  [  91,  156  ].  He  writes  to  Logan  in  March  1848  ; 

I  feel  indeed  very  much  the  want  of  an  assistant  as  Mr.  Terry  is  exclusively  employed  in 
tower -building  (  of  which  he  has  now  nine  on  hand  )  and  I  have  no  one  to  assist  me  in  triangu¬ 
lating  and  clearing  rays  though. ..I... have  fortunately  proceeded  thus  far  with  more  success 
than  I  could  have  possibly  dreamt  of. 

But  it  has  been  really  a  harrassing  work,  ...  and  I  am  afraid  I  wont  be  able  to  hold  out 
beyond  April  under  the  racking  fatigues  of  field  work  from  sunrise  to  sunset,  and  office  duties 
Borne  portion  of  the  night.  Success  hitherto  has  smiled  upon  me  and  buoyed  up  my  spirits, 
though  cheerless  the  task  is  whon  there  is  not  a  companion  by,  with  whom  to  exchange  a  passing 
thought  or  repartee  [  410  ]. 

I  shall  be  able  to  select  two  more  stations  before  the  close  of  this  month  and  have  4  or  6 
left  to  reach  the  head  of  the  Gurwani  series3.  If  even  all  these  stations  are  selected  and  raj  s 
cleared”  I  fear  much  that  the  towers  will  scarcely  be  built  unless  I  discontinue  my  further 
progress  and  undertake. ..a  few  myself. 

*  Aaste.,  Keelen,  John  Rossenrode,  A  Hennessey.  * DDn.  402  (  205-307  ),  SG.  to  Mil.  Dept  ,  15  1-49. 
’north  of  Fyxabiid. 
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Air.  Terry  lies  already  a  number  to  look  after  and  if  masons  were  only  easily  procurable 
in  those  parts  he  would  finish  those  on  hand  quick  enough  and  take  up  others  in  succession, 
but  he  is  much  cramped  in  this  respect,  as  well  as  in  procuring  brick-makers.  ...  We  will, 
however,  do  better  as  we  proceed  out  of  these  horrid  jungles.  ... 

I  have  directed  Mr.  Terry  to  observe  approximate  angles  at  each  of  the  towers  as  it  is 
.finished  to  determine  the  nature. ..of  the  rays.  ...  The  heights. ..give  sufficient  scope  for  a 
clear  view  of  the  heliotrope  and  I  dont  think  that  any  impediments  need  be  apprehended1. 

Hq  reports  to  the  Surveyor  General  two  weeks  later  that, 
from  the  4tli  January  when  the  operations  were  first  started  up  to  the  26th  March  when  Bankatta 
station  was  fixed  upon,  ...  no  less  than  17  rays  have  been  cleared,  ...  four  of  which  were  through 
heavy  forest  and  eight  partially  so  ;  ...  five  days  only  to  a  ray.  ...  To  make  the  connection  sym¬ 
metrical  with  the  Gurwani  series  I  purpose  proceeding  shortly  to  the  head  of  that  meridian 
with  an  approximate  survey  to  determine  the  position  of  Captain  Du  Vernet’s  points. 

He  tells  Logan  at  the  end  of  May  that  he  was  preparing  to  close  work  and  inarch 
to  Allahabad  ; 

At  Ganeshpoor  and  Majhaowa  arrangements  were. ..made  for  raising  the  buildings  this 
season.  At  the  former  station  about  30,000  bricks  have  been  made  while  at  the  latter  about 
as  many  more,  but. ..progress  has  been  so  slow  from  want  of  labourers  that  I  have  been  com- 
pelled  to  order  the  stoppage  of  further  labour  and  to  burn  such  as  are  ready  before 
leaving.  ...  The  country  hereabouts  appears  to  be  panic-Btricken  by  the  ravages  of  the 
cholera.  ...  From  two  or  three  casualties. ..the  dread  has  spread  abroad  and  my  men. ..scarcely 
...make  even  a  thousand  a  day. 

Cholera  has  been  busy  also  in  my  camp  but. ..only  one  case  proved  fatal,  and  that  was 
the  haviidar  of  my  escort,  who  was  taken  away  in  less  than  12  hours.  There  was  a  case... about 
a  couple  of  days  ago,  but  the  man  has  recovered  and  is  now  doing  well2. 

Between  2nd  January  and  20th  of  MajT  he  had  extended  Logan’s  series  by  16 
stations  selected,  32  ra3-s  cleared,  and  12  towers  built.  He  had  fixed  the_ positions 
of  104  villages  by  perambulator,  and  31  villages  and  temples  by  intersection.  In 
October  1848  he  moved  his  party  to  the  Hurilaong  series  [  13  ]. 

Logan  started  season  1848-9  by  rebuilding  the  summits  of  all  Du  Vemet’s 
towers  to  adapt  them  for  the  great  36-inch  theodolite.  He  then  marched  eastward 
to  complete  and  check  up  on  Armstrong’s  approximate  series.  To  take  advantage 
of  the  clear  atmosphere  of  November  he  set  up  his  theodolite  at  once  over  the 
ground  marks  of  such  towers  as  had  yet  to  be  built  and 

was  also  fortunate  enough  to  obtain  observations  to  the  snowy  range  at  several  of  the  principal 
stations,  and  succeeded  in  determining  by  symmetrical  triangles  the  height  and  position  of 
every  prominent  peak  between  the  meridians  of  Hurilaong  and  Karara  [  84  ;  pi.  3  ]3. 

By  the  end  of  season  1848-9  he  had  completed  observations  at  all  Armstrong’s 
stations,  and  brought  his  work  up  to  Bahraich,  just  east  of  the  Karara  series  and, 
writes  the  Surveyor  General, 

as  the  party  had  suffered  much  in  health,  I  ordered  it  up  to...Masuri  for  the  recess.  Air.  Logan 
and  all  his  party  were  much  reinvigorated  in  health  during  this  sojourn,  and  left  me  on  the 
20th  October  to  return  to  the  terai. 

After  completing  the  gap,  ...  Mr.  Logan  was  instructed  to  employ  the  small  remaining 
portion  of  the  season  in  revising  CaptaiD  Du  Vernet’s  part  of  the  frontier  esries  which  had  been 
executed  with  an  inferior  instrument  and  exhibited  wide  discordances  [  rv,  71  ;  v,  16  ]4.  The 
large  theodolite  was  put  up  at  the  station  of  Dadaora  on  the  7th  December,  between  which 
day  and  the  4th  April  final  angles  were  completed  at  27  stations,  a  Bplendid  season’s  work  by 
which  the  gap  was  completely  filled  up.  ... 

Owing  to  the  arrangements  which  had  been  made,  the  party  entirely  escaped... the  malig¬ 
nant  jungle  fever  from  which  it  had  suffered  so  severely  during  the  two  former  seasons6. 

In  the  course  of  five  seasons  from  1845  to  1850,  during  which  one  season  was 
devoted  to  Armstrong’s  approximate  work,  Logan’s  section  had  been  carried  from 
the  Chendwar  series  on  the  meridian  of  Patna  to  Waugh’s  connecting  series  through 
Pilibhit,  whilst  several  minor  series  had  been  carried  out  by  his  assistants.  The 
party  was  now  moved  to  the  Punjab  to  take  over  from  Du  Yernet  the  principal 
triangles  of  the  North-West  Himalaya  series  f  36,  361,  393  ]. 

1  DDn.  604  (  134  ),  19-3-48.  *ib.  (  140),  21-6-48.  *  DDn.  502  (  80  ),  Report  for  Nov.  1848; 
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Just  as  Logan  swung  his  Chendwar  party  westward  into  the  longitudinal  series 
during  season  1845-6,  so  also  did  Walker  swing  the  Maluncha  party  to  the  west, 
but  without  taking  any  observations  other  than  those  of  the  polygon  at  the  head  of 
the  Maluncha  series  that  was  to  form  part  of  the  longitudinal  series. 

In  October  1846  he  started  the  extension  towards  the  east  through  wooded 
country  that  still  lay  under  flood- water  as  late  as  December.  January  1847  was 
devoted  to  selecting  a  site  for  the  Sonakhoda  base-line  which  was  to  form  one  of 
the  interior  sides  of  the  Ramganj  polygon  at  the  head  of  the  Calcutta  meridional. 
The  party  now  being  joined  by  Lane,  Walker  started  observations  from  the 
Maluncha  end1,  but  had  only  completed  nine  triangles  when  he  collapsed  with  fever 
and  had  to  be  carried  to  Darjeeling.  On  arrival  there  he  was  found  to  have  died 
in  the  dhoolie,  unknown  to  the  bearers*. 

Lane  took  over  charge  and  joined  the  Surveyor  General  in  Sikkim  on  secondary 
triangulation  for  the  fixing  of  positions  and  heights  of  Himalayan  peaks  [  83  ]. 

Rossenrode,  who  had  been  working  on  minor  triangulation  to  fix  the  Nepal 
boundary  pillars,  took  over  construction  of  towers  and  pillars  of  the  base-line  poly¬ 
gon.  The  angles  of  this  Ramganj  polygon  were  observed  by  Lane  after  measure¬ 
ment  of  the  base-line,  but  were  re-observed  by  Nicolson  in  1855,  owing  to  discre¬ 
pancies  attributed  to  deflection  of  the  towers*  [  inf.,  30,  106-9  ]• 

The  Maluncha  party  was  now  taken  over  by  Renny  and  moved  to  Central 
India  to  take  up  the  Great  Longitudinal  [  37,  361  ]. 

To  complete  the  gap  now  left  between  the  Chendwar  and  Maluncha  series,  the 
Surveyor  General  brought  up  Peyton  and  his  party  from  the  Calcutta  Meridional 
during  1848  [  15  ].  Peyton  completed  these  16  triangles  between  Muzaffarpur  and 
the  Kosi  by  May  1849,  but  had  little  euccess  with  the  snow  peaks  [85].  He 
then  handed  over  to  Nicolson,  and  joined  the  headquarters  office  at  Dehra  Dun, 
to  assist  Renny-Tailyour1  with  computations  and  re-observation  of  the  triangles 
of  Du  Vemet  and  Waugh  to  the  west  [  21  ]. 

Nicolson  had  been  employed  on  minor  trianguJation  to  provide  points  for  the 
revenue  surveyors  [  119,  295-6  ].  After  taking  over  charge  he  spent  the  first  three 
months  of  season  1849-50  revisiting  Peyton’B  stations  to  observe  the  snow  peaks6. 
Being  free  to  devote  his  whole  attention  to  the  peaks  he  was  able  to  take  full 
advantage  of  three  spells  of  clear  visibility — a  few  dayB  in  early  November — -two 
weeks  from  27th — and  one  week  in  January.  It  was  mainly  from  these  observations 
that  the  position  and  height  of  Mount  Everest  was  eventually  deduced  [  85,  92  ]. 

He  then  re-observed  the  double  polygon  at  the  head  of  the  Maluncha  series  and, 
after  minor  triangulation  to  various  places  in  Pumea  District,  withdrew  to  Monghyr 
for  the  rains.  This  re-observation  confirmed  the  Surveyor  General’s  suspicion  of 
the  stability  of  the  towers  ; 

Your  revision  of  the  double  hexagon  at  the  north  extremity  of  the  Malunch  series  increases 
the  error,  which  is  perhaps  attributable  to  the  towers  having  deflected.  ...  The. ..error  of  your 
double  hexagon  is  precisely  the  same  aa  the  error  in  Lieut.  Walker’s  observations  with  the  old 
16-inch  theodolite  by  Cary  [  156  ],  but  your  angles  differ  widely  from  his  [  tu p  ]•. 

In  October  1850  Nicolson  took  up  work  on  the  Parasnath  series  [  15-6  ]. 


Sonakhoda  Base 

To-balance  the  base-lines  at  Calcutta,  Sironj,  and  Dehra  Dun,  the  Surveyor 
General  decided  to  measure  a  fourth  at  the  junction  of  the  Calcutta  Meridional 
with  the  North-East  Longitudinal  series,  and  in  January  1847  inspected  a  site  at 
Sonakhoda  below  the  Darjeeling  hill  that  had  been  selected  by  Walker.  He  saw 
the  line  marked  out  on  the  ground  ; 


’■with  15-inch  Cary;  aaata..  Lane,  Wm.  Rossenrode,  Webb,  Lawrence.  ’cf.  Voyaey  [in,  5x0]. 
lOTS.  n  A  fiyn.  hit  ( ix-i ).  ‘Thos.  Renny  added  name — Tailyour — from  Nor.  1819  [379]. 
*  with  John  Dunlop  [  419  ],  '  DDn.  516  (  228  ),  2-7-50. 


20 
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The  towers  at  the  ends  of  the  base  should  be  constructed  early  this  season,  bo  that  they 
may  settle  down  into  a  permanent  position  before  the  measurement  commenoee.  There  will 
be  two  marks  in  the  basement  of  each  tower,  and  these  ought  to  be  very  carefully  adjusted  over 
each  other.  ...  I  hope. ..that  Mr.  W.  Rossenrode  to  whom  you  propose  entrusting  the  building 
will  exert  his  well-known  skill  to  produce  towers  worthy  of  the  occasion. 

The  towers  were  to  be  of  burnt  brick,  pointed  with  lime  mortar,  of  height  22 
feet  including  plinth.  There  was  to  be  a  pucka  stairway  for  raising  the  instrument, 
and  an  arched  entrance  to  an  inner  vaulted  chamber  protecting  the  lower  mark- 
Btone  [  106-7  ]*•  The  project  was  explained  to  Government  ; 

The  Great  Arc  and  the  Calcutta  Longitudinal  series  have  already  been  accurately  tested 
by  the  base-lines  measured  on  the  Barrackpore  road  in  1831,  in  the  valley  of  Dehra  in  1835, 
and  in  the  valley  of  Sironj  in  1837.  Consequently  there  now  remains  a  single  base-line  to  be 
measured  at  the  north-east  angle  of  the  quadrilateral. ..whereby... all  the  intermediate  triangu¬ 
lation  will  be  duly  tested  and  reduced  to  order. 

This  base  will  at  the  same  time  furnish  a  proper  point  of  departure  for  the  future  extension 
of  the  longitudinal  series  to  the  eastward  through  Assam,  ...  and  fixed  points  will  be  furnished 
for  incorporating  the  revenue  surveys  of  the  intermediate  districts  [  295-6  ].  ... 

A  Line  7  miles  long  has  been  chosen  which  possesses  all  the  requisite  conditions  for  ensuring 
accuracy,  viz.,  an  extremely  level  and  unbroken  surface  to  measure  over,  and  a  position  bo 
situated  with  respect  to  the  circumadjacent  stations  as  to  form  symmetrical  triangles  there¬ 
with.  ...  The  alignment  and  smoothing  of  the  ground,  its  division  into  sections  for  verifica¬ 
tion  by  minor  triangulation,  and  the  construction  of  suitable  marks  to  define  the  limits.. .will 
occupy  considerable  time.  ... 

I  propose  early  next  season  to  unite  Lieut.  Walker’s  and  Mr.  Logan’s  parties,  which. ..will 
furnish  nearly  a  sufficient  complement  of  men  for  the  purpose.  Mr.  Logan  himself  has  been 
employed  at  the  measurement  of  four  base  lines  and  two  of  his  sub -assistants  have  also  had  the 
advantage  of  previous  experience  [  43  ]2. 

The  base-line  apparatus  has  not  been  in  use  since  1840-41,  at  which  time  I  was  deputed 
to  measure  therewith  the  base. ..north  of  Bedar.  It  requires  to  be  put  in  thorough  order,  ... 
for  wliich  purpose. ..the  instiument-maker  Syad  Mohsin,  should  proceed  to  Dinapore,  where 
I  have  fixed  my  depot  at  present.  ...  The  Indian  standards  of  measure  and  temperature  are 
at  present  deposited  in  my  office  at  Calcutta,  and  can  most  conveniently  be  brought  up  country 
under  the  care  of  Syad  Mohsin5. 

After  Walker’s  tragic  death,  Rossenrode  was  made  responsible  for  all  preparations 
at  the  site,  whilst  the  Surveyor  General  took  Lane  and  the  rest  of  the  party  up 
to  Darjeeling  for  observations  to  the  snow  peaks  [  83  ].  At  the  close  of  the  rains 
Logan  arrived  with  the  base-line  apparatus,  and  was  joined  at  Sonakhoda  by 
Lane’s  Maluncha  party.  Thomas  Renny  cut  short  his  furlough  to  complete  a  strong 
team  for  the  measurement*. 

Logan. ..was  engaged  with  the  Mathematical  Instrument  Maker.. .at  Dinapore  in  putting 
the  base-line  apparatus  in  order,  and  training  some  of  the  sub-assistants  to  be  employed  in 
the  measurement.  He  commenced  his  journey  on  the  16th  October  1847,  and  after  a  very 
anxious  and  harassing  march  over  bad  roads,  he  arrived  at  the  base-line  on  the  9th  November.  .„ 

Captain  Renny,  who  had  returned  from  England  at  an  earlier  period  than  he  otherwise 
would  have  done  in  order  to  be  present  at  the  measurement,  joined  me  at  Darjeeling  on  the 
1st  November,  and  the  whole  party  was  congregated  at  the  base-line  by  the  22nd.  ... 

The  field  work  of  the  measurement  occupied  the  whole  period  of  daylight  from  sunrise  to 
sunset,  with  exception  of  2  hours  in  the  middle  of  the  day,  required  by  the  native  establish¬ 
ment  for  their  meals.  In  addition. ..I  had  the  current  business  of  my  office  and  medical 
duties  of  the  camp  to  attend  to,  which  were  the  more  onerous  on  account  of  the  number  of 
cases  of  jungle  fever  [457].  ...  I  was  generally  active  and  continuously  engaged  from  daybreak 
to  near  12  o’clock  at  night.  ... 

The  compensation  bars  were  compared  63  times  at  the  middle,  and  80  times  after  the 
measurement  [  iv,  47].  ...  After  two  days... drill  the  measurement  was  commenced  on  the  4th 
December  and  brought  to  a  successful  conclusion  on  the  2lBt  January5. 

The  minor  triangles  of  check  and  the  principal  triangles  of  the  Ramganj  hexagon 
were  then  observed  by  Lane  [  19  ]*  and  later  reobserved  by  Nicolson  [  19,  30  ]. 

1  DDn.  492  (  10-3  ),  SG.  to  Walker,  6-2-47.  *  Keelan  &  Thos.  Olliver  f  iv,  53  n-2  55n.  4  ].  ‘DDn. 

462  (  114-7  ),  RG.  to  Mil.  Dept.,  18-2-47.  ‘Waugh,  Renny,  Logan,  Laos,  Keelan,  Thos.  Olliver,  John 
Rossenrode  Hennessey,  John  James,  Lawrence,  Haycock,  Lawler,  Mohsin  Husain.  ‘DDn.  462  (  205-307  ), 
6G  to  Mil.  Dept.  16-1-49  ;  rite,  26°  17'  n. ;  88°  17'  x. ;  length  6  -95  milea.  *  OTS.  I;  v  (2-31  ). 
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There  still  remained  the  revision  of  the  triangles  between  Dehra  Dun  and 
Pilibbit  that  had  been  observed  by  Du  Vernet  and  Waugh  between  1841  and  1844 
with  smaller  instruments  [  rv,  71,  473  ]*,  and  this  was  entrusted  to  Renny-Tailyour 
and  Peyton  during  season  1850-1.  Whilst  Peyton  modified  the  tower  stations  in 
the  plains  to  take  the  24-inch  theodolite,  Renny-Tailyour  started  from  Banog  and 
observed  at  several  stations  before  handing  over  to  Peyton  in  February  [  63  ]  ; 

I  only  commenced  taking  the  angles  at  Banog  h.s.  on  the  23rd  October1.  From  Banog 
I  proceeded  regularly  from  station  to  station  until  I  reached  Dhela  H.s.  [  rv,  pi.  4  ]  on  the 
10th  January,  when  heavy  snow  fell  on  the  mountains  and  interrupted  the  observations.  ... 
In  the  course  of  5  or  6  days  the  lampmen  managed  to  shew  their  signals,  ...  but  Saunchalia 
being  full  a  thousand  feet  higher,  or  upwards  of  8,500  feet  above  the. ..sea,  all  access  to  it  was 
cut  off  for  nearly  a  month. 

I  had  previously  caused  huts  to  be  constructed,  and  wood  stored  at  all  these  stations, 
and  I  had  ordered  the  lampmen  always  to  keep  a  month’s  supply  of  food  by  them.  ...  The  men 
at  Ghungti...had  been  provident,  ...  and  the  road  to  the  station  had  not  been  much  impeded 
by  snow,  but  at  Saunchalia  the  snow  had  fallen  very  deep,  and  two  of  the  lampmen  had  been 
snowed  up  for  4  days  with  scarcely  any  food,  and  were  only  rescued  by  the  energy’  of  the 
messengers  I  sent.  ...  I  had  posted  4  men  at  Saunchalia  but  the  day  before  the  snow  fell  two  of 
them  came  down  the  hill  to  buy  food  for  the  party  and  were  afraid  to  go  up  again  until  my 
messengers  arrived,  and  the  men  on  the  hill. ..were  afraid  or  unable  to  venture  down  through  the 
deep  snow  after  making  an  unsuccessful  attempt. 

Having  taken  all  the  angles  at  Dhela  except  those  in  connection  with  Saunchalia,  I  marched 
to  Bagwara  Tower  Station  to  assist  Mr.  Peyton  in  completing  the  towers3.  On  the  9th 
February  I  made  over  charge  to  Mr.  Peyton,  and  he  took  the  remainder  of  the  observations, 
visiting  all  the  tower  stations  first,  and  ending  with  the  hill  stations  of  Birond,  Saunchalia, 
Dhela  [  rv,  pi.  4  ;  v,  63,  pi.  3  ]4. 


Conclusion 

Although  the  North-East  Quadrilateral  was  the  first  figure  of  the  Great  Trig¬ 
onometrical  Survey  to  be  completed,  yet  the  final  reduction  was  left  till  last,  for 
this  had  to  wait  for  the  revision  of  the  Calcutta  Longitudinal  observations  and  the 
adjustment. of  that  series  as  part  of  the  South-East  Quadrilateral  [129].  It  was 
then  recorded  of  the  North-East  Longitudinal  series  that  it  contained  “some  of  the 
best  work  of  the  Indian  triangulation.  ...  Mr.  Logan’s  work  of  27  triangles  with  an 
average  triangular  error  of  0  •  28  in  season  1 849-50  being  a  very  notable  performance”5. 

The  same  could  not  be  said  of  the  meridional  series.  Waugh’B  preliminary 
reduction  showed  that  there  were  many  errors  to  be  distributed,  and  several  of  the 
subordinate  series  came  under  suspicion.  The  instruments  used  on  them  had  not 
all  been  of  the  best,  and  some  of  them,  especially'  Karara,  had  been  much  inter¬ 
rupted  and  burdened  by  faulty  work.  The  main  defect,  however,  of  this  north¬ 
eastern  grid  was  the  weakness  of  the  Calcutta  Longitudinal  series,  and  this  was 
entirely  re-observed  between  1863  and  1868  [  128-9  ].  In  the  latest  classification 
these  ten  subordinate  series  have  all  been  classified  as  of  secondary  order. 

At  the  time  of  the  measurement  of  the  Sonakhoda  base,  its  height  above  the 
sea-level  was  deduced  by  barometer,  and  this  was  later  adjusted  to  the  value 
brought  up  by  triangnlation  through  the  Calcutta  Meridional  series.  This  value 
was  subsequently  corrected  by  a  matter  of  just  over  two  feet  after  levels  had 
been  run  during  1848  by  Hill  from  the  Kidderpore  tide-guage  to  the  base-line 
towers  on  the  Barrackpore  road  [  71  ].  The  heights  then  accepted  by  the  Surveyor 
General  for  the  two  ends  of  the  Sonakhoda  base  were  215-3  and  237-7  feet  res¬ 
pectively,  and  these  values  were  used  in  computing  the  nb.  Longitudinal  series 
and  the  snow  peaks,  and  gave  the  height  of  Banog  7454  feet*  [66  ]. 

1  ts.  9/1,  4.  1  with  Poyton,  Blewitt,  Haycock  ;  v,  DDn.  455  {  129-30  ),  9-12—50.  8  height  from  10  to 

38  ft.,  four  being  perforated.  Saunchalia,  Kumaun,  8,497  ft. ;  0T3.  vn,  &  Syn.  xuv  (  xii— i  ).  4  DDn.  569 

(  8  )or  153  (  60  ),  Report  1850-1,  Renny  to  SO.  10-6-63.  8  OTS.  Syn.  xxxv  (  xiv-  x  )  ;  Markham  (  104—5  ). 

•Latest  value  from  spirit  levelling  7429-233,  lower  mark. 
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EAST  COAST  &  ASSAM 

South  Maluncha  Series,  1845-7  —  Coast  Series  ;  Hill  <fc  Clarkson,  1847-52 — 
Peyton  1852-5  —  Strange  d-  Basevi,  1856-61  —  Assam  Longitudinal  :  Du  Vernet, 
1853 — -  Nicolson,  1853-6  —  Lane,  1857-9  —  Eastern  Frontier,  1859-61. 

i 

IN  1844  the  Court  of  Directors  called  for  triangulation  to  be  carried  through 
Orissa  so  that  the  areas  already  covered  by  revenue  surveys  and  remaining  for 
topographical  survey  could  be  made  available  for  the  Atlas  of  India,  and  extended 
to  link  up  with  the  surveys  already  carried  out  in  Ganjam.  They  further  suggested 
that  the  services  of  Thorold  Hill  would  be  of  particular  value  from  his  local  know¬ 
ledge  of  Goomsur  [  rr,  253-5  ]• 

The  Surveyor  General  thought  that  the  Calcutta  Longitudinal  was  of  too  poor  a 
quality  to  serve  as  the  basis  of  such  an  important  series,  which  he  recommended 
should  start  from  the  Calcutta  base-line  and  follow 

the  line  of  the  Bea-coast... through  Midnapore  and  Cuttack  until  it  forms  a  union  with  the  term¬ 
inus  of  the  Parasnath  series  [  rv,  59-61  ].  From  thence  continuing  along  the  coast  it  would 
combine  with  the  late  Lieutenant  Buxton’B  operations,  and  proceeding  by  Jagannath  ft  would 
finally  connect  with  the  operations  in  Ganjam  [  nr,  18-9  ;  rv,  253  ].  ... 

Moreover,  as. ..uniformity  of  system  is  indispensable  to  complete  success,  I  would  strongly 
urge. ..the  benefits  which  would  accrue  from  Captain  Hill  being  ordered  to  join  the  G.T.  Survey 
in  Bengal  for  a  season1. 

Hill  was  according]}'  posted  to  the  Great  Trigonometrical  Survey  on  31st  January 
1845,  and  joined  the  Surveyor  General’s  field  headquarters  at  Allahabad  for  intro¬ 
duction  to  geodetic  work.  From  1st  September  he  was  posted  to  charge  of  the  party 
recently  employed  on  the  Karara  Beries,  the  designation  of  which  was  now  changed 
to  that  of  Coast  Series  [12,  361  ]2. 

As  the  best  instrument  available  was  an  18-inch  theodolite  that  was  hardly 
good  enough  for  such  an  important  work  [  156  ],  the  Surveyor  General  decided  that 
pending  the  arrival  of  the  new  24-inch  theodolites  Hill  should  use  this  smaller 
instrument  on  a  less  important  subordinate  series  ; 

I  am  very  sensible  of  the  great  advantage  that  would  be  secured  by  making  your  triangu¬ 
lation  originate  at  the  Barrackpore  base-line,  whereby  your  operations  would  be  rendered 
independent  of  the  Calcutta  Longitudinal  series,  and  thus  be  entirely  freed  from  the  discrepancies 
inherent  in  that  work.  But,  on  the  other  hand,  must  be  considered  the  difficulties  and  expense 
which  attend  trigonometrical  operations  in  a  fiat  wooded  country... between  Calcutta  and 
Midnapore.  ...  Your  work  should,  in  the  first  instance  at  least,  emanate  from  the  most  eastern 
hill  stations  of  the  Calcutta  Longitudinal  series.  ... 

Hereafter. ..your  operations  can  readily  be  united  with  the  Barrackpore  base-line  by  means 
of  a  direct  series  passing  through  the  Midnapore  district,  and  the  experience  which  you  will... 
have  gained  of  trigonometrical  operations  in  general,  and  the  nature  of  the  country  in  particular, 
will  enable  you  to  form  Buch  a  junction  much  more  advantageously.  ... 

You  will,  therefore,  proceed  in  the  first  instance  to  take  up  the  side  Susinia  to  Karasoli 
of  the  Calcutta  Longitudinal  series3  and  carry  your  triangulation  southward  along  the  meridian 
of  Maluncha  until  you  reach  the  coaBt.  From  thence  your  operations  will  tend  to  the  south¬ 
west,  ...  in  the  direction  of  Cuttack  fpl.  3]. 

YTour  principal  series  should  be  composed  of  a  succession  of  quadrilaterals  or. ..polygons... 
but,  if.. .the  country  should  in  some  places  oppose  invincible  obstacles  to. ..a  double  Beries,  it 
will  be  better  to  revert  for  a  time  to  a  single  one.. .than  to  delay  the  work. 

»DDn.  506  (  119  ),  SG.  to  Mil.  Dept,  17-12-14.  *DDn.  455  (  42-3  ).  do.,  4-S-45  ;  GTS,  Syn.,  xui  A 
(ix-xii );  Aasts.,  Clarkson,  Kirwan,  w.  r.  n.  James,  Lawrenoe.  *  between  Pnrnlia  and  AaansoL 
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After  reaching  the  neighbourhood  of  Midnapore,  it  will  be  necessary  to  make  arrange¬ 
ments  for  filling  up  the  details  of  the  country.  ...  As  it  is. ..laid  down  by  the...Directors  that  no 
district  which  has  once  been  surveyed  in  detail  shall  be  resurveyed  until  all  blank  spaces  are 
filled  up,  I  have  directed  the  Deputy  Surveyor  General  to  furnish  for  your  guidance  a  map  of 
the  Revenue  Surveys.  ...  These  it  will  be  your  sj>ecial  duty  to  connect,  with  the  view  of  furnish¬ 
ing  the  means  for  combining  and  adjusting  [  296].  ... 

The  Parasnath  Meridional  series,  ...  which  is  situated  about  a  degree  west  of  the  Maluncha 
meridian,  has  been  carried  as  far  south  as  latitude  21°  28'  26',  where  it  unites  with  the  trian¬ 
gulation. ..by  Lieutenant  Buxton.  ...  These. ..it  will  be  your  duty. ..to  connect  with  your  own 
triangulation  [  22  ].  ...  As  soon  as  you  reach  the  coast  it  will  be  desirable  to  embrace  the.. .op¬ 
portunity  of  verifying  the  heights. ..by  reference  to  the  direct  level  of  the  sea1  [25-6,  71  ]. 

Hill  marched  out  from  Allahabad  on  6th  October  1845  with  Clarkson  as  senior 
assistant  f  12,  409  ],  and  by  the  end  of  June  had  carried  an  approximate  series 
southward  from  Asansol,  and  observed  at  six  stations  ; 

The  route  from  Allahabad  to  Raniganj  colliery'  on  the  Damudar  River  was  surveyed  [  184-5  ]. 
...  Observations  for  azimuth  were  taken  [  131-2  ].  ...  The  season  proved  particularly’ unfavour¬ 
able  for  the  final  observations  ;  after  being  encamped  at  Sussinia  hill  for  upwards  of  a  fortnight 
in  the  month  of  March,  I  left  it  without  obtaining  an  observation,  and  proceeded  to  the 
southern  stations  where,  the  sides  of  the  triangles  being  shorter,  it  was  hoped  that  the  helio¬ 
tropes  or  lamps  might  be  visible. 

The  whole  month  of  April  proved  equally’  thick  and  hazy,  and  on  the  1st  May  the  angles 
of  one  station  only  hod  been  completely  taken,  and  partly  bo  st  a  second  station.  Rain  falling 
early  in  May  cleared  the  atmosphere,  and  during  that  month  the  final  angles  were  observed 
at  four  stations.  It  was  not  until  June,  after  the  rains  had  set  in  that  the  final  angles  at  Sus- 
sinia  and  Tilabani  could  be  obtained2. 

By  the  middle  of  February’  1840-7,  he  had  completed  observations  north  of 
Midnapore  and  then,  leaving  those  to  the  south  for  a  future  opportunity,  switched 
his  party  to  Calcutta  to  Btart  on  the  Coast  series.  The  country  on  the  Maluncha 
line  had  been  far  from  favourable  ; 

For  miles  on  either  Bide  of  it  is  one  vast  forest,  principally  heavy  tree  (  sal  )  jungles,  and  in 
the  lower  and  cultivated  parts  so  thickly  wooded  with  large  timber  of  mango,  pepul,  mawa, 
tamarind,  blackwood3,  etc.,  that  it  is  more  difficult  and  more  expensive  to  clear  a  ray  there 
than  in  the  jungle  itself.  ...  There  are  no  hills  or  prominent  eminences,  but  a  continued 
succession  of  gentle  undulations  which  deceive  the  eye. ..and,  all  being  covered  with  forest,  it 
became  a  matter  of  great  difficulty  to  ascertain  which  were  really  the  highest  spots  [  467-8  ].  ... 

The  towers  at  Gap  and  Kukurinuni  are  round  and  built  of  sun-dried  bricks,  but  experience 
has  shewn  mo  that  there  are  great  objections  to  this  style  of  tower  in  the  moist  climate  of 
BeDgnl,  and  I  adopted  a  different  plan. ..at  Kolapani  and  Kalsilebango  where,  timber  being 
available  for  the  expense  of  cutting  it,  I  erected  solid  pillars  with  a  broad  base — something 
resembling  an  obelisk  in  shape — and  built  scaffoldings  round  them  for  the  observatory’  tent. 
These  pillars  and  scaffolds  were  erected  at  a  trifling  expense,  about  Rs.  60  each,  and  I  found 
them  steady  and  to  answer  the  purpose  in  every  respect  [  108  ]*. 

The  remaining  stations  of  the  Maluncha  series  to  the  south  were  selected  by 
Hill  during  season  1849-60,  but  the  building  of  the  towers  and  observation  of  angles 
had  to  wait  till  Peyton  completed  them  in  season  1862—3  [26].  Owing  to  the 
inferior  power  of  Hill's  theodolite  the  results  of  the  South  Maluncha,  as  well  as 
thoso  of  the  South  Parasnath,  were  excluded  from  the  final  reduction  [  129  ]5. 


Coast  Series:  Hell  &  Claakson,  1847-52 

Starting  in  February  1847  Hill  found  the  break-out  of  the  Coast  series 
a  somewhat  perplexing  undertaking  for,  the  base-line  being  situated  on  the  north  side  of  Cal¬ 
cutta,- it  waa  no  easy  matter  to  start  the  scrioB  symmetrically’.  ...  To  pass  directly  over  the 
city  would  require  a  commanding  station. 

Permission  was  obtained  to  establish  such  a  station  on  the  dome  of  La  Martini&re 
College,  which  gave  a  fine  view  and  formed  a  convenient  point  of  the  polygon 

lDI>n.  506  (  95  ),  SG.  to  Kill,  1- 9-A5.  1  DDa.  607  (  7  ),  Hill  to  SG.,  25-7—46.  *  mangijera  indira  ; 

rtliffioAa  ;  mohwa  =  6arria  latifolia  ;  Unnarindus  occidcntali*  ;  blackwood  —  dalbtrgia  latifolia.  4DI)d. 
608  (  182  ),  20-7-47.  •  GTS.  Syn.,  xiii.A  (  vii-ix  ). 
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connecting  the  three  lines  of  triangulation — -the  Calcutta  Longitudinal — and  Meri 
dional — and  the  Coast  Series1. 

Two  old  telegraph  towers  were  adapted  and  new  towers  built  [  108  ]  ; 

Although  the  towers. ..are  from  80  to  80  feet  in  height,  they  were  not  found  to  be  mutually 
visible  until  the  rave  between  them  were  cleared,  and  so  thick  is  the  forest  of  fruit  trees... 
that  on  the  ray  Nibria  to  Dilakoss  it.. .was. ..necessary  to  fell  248  of  various  kinds,  the  greater 
number  of  which  were  coooanut  trees,  a  laborious  undertaking,  and  attended  with  consider¬ 
able  expenditure  of  money*  [  477  ]. 

In  November  1847,  after  spending  the  rains  again  at  Midnapore,  Hill  moved  in 
to  Calcutta  to  look  to  the  platform  and  staircase  on  the  Martiniere  dome,  which 
were  ready  for  him  the  following  month  when  he  took  a  series  of  observations  to 
determine  the  error  of  the  18-inch  theodolite.  Three  months  later  he  received 
one  of  the  new  24-inch  theodolites  by  Troughton  &  Simms  [  148,  153  ],  and  took  a 
similar  set  of  angles  for  comparison.  Alterations  had  now  to  be  made  to  all  the 
towere  to  admit,  the  new  theodolite,  James  being  detached  with  carpenters  and 
brick  layers  for  the  purpose. 

Considerable  delay  in  the  final  work  occurred  at  the  base-line  towers,  first  from 
Hill’s  illness,  and  then  from  hazy  and  cloudy  weather  preventing  the  heliotropes 
being  seen  at  the  time  of  minimum  refraction. 

There  were  continual  difficulties — the  clearing  of  rays — disputes  over  compen¬ 
sation — transport  of  materials,  baggage,  and  the  great  theodolite — violent  storms 
hi  the  spring — cost  of  timber  and  bricks,  the  latter  being  cheap  at  Rs.  2/8  a  thousand. 
The  ray  La  Martiruere-Samaba  passed  over  the  gardens  and  buildings  of  Alipore, 
and  the  Samaha  tower  bad  to  be  raised  an  extra  three  feet,  which  with  the  lopping 
of  a  few  branches  gave  the  visibility  required. 

The  movement  of  camp  across  the  country. ..was. ..not  wholly  devoid  of  danger.  The 
transport  of  the  24-inch  theodolite  over  rapid  streams  when  only  crazy  boats  were  procurable... 
gave  cause  to  considerable  anxiety.  When  the  party  were  encamped  at  Banibon  the  burst¬ 
ing  of  a  bund  suddenly  inundated  the  country,  and  the  whole  camp  was  compelled  to  have 
recourse  to  boats  to  remove  to  dry  land  several  miles  distant. 

A  fierce  nor-wester  shortly  afterwards  blew  the  whole  platform  of  the  Banibon  tower 
out  of  the  masonry,  ...  and  lodged  it  on  the  ground  many  yards  distant.  Fortunately  no 
person  was  on  the  tower  at  the  moment,  but  a  heliotrope  which  bad  been  left  on  the  centre 
pillar  was  thrown  off  and  crushed  with  violence.  ... 

To  avoid  cutting  more  trees  than  were  absolutely  necessary,  liigh  masts  were  erected  on 
the  towers  in  advance,  ...  and  a  blue  light  burned  at  a  previously  determined  time,  which  was 
observed.. .and  the  angle  measured  to  a  referring  mark.  Flags  were  then  placed  at  daylight 
on  the  bearing  thus  ascertained,  and  the  ray  traced  in  the  usual  way.  ...  On  one  occasion, 
however,  ...  Mr.  Nield...[  mistook  ]  a  lantern  at  the  mast-head  of  a  6hip  at  anchor  in  the 
Hoogldy  for  a  blue  light  burned  at  the  advanced  station. 

The  number  of  trees  felled  during. ..tins  season  amounts  to  2908,  for  which  compensation 
was  paid  amounting  to  rupeeB  933-7-6. 

The  native  establishment.. .lias  been  very  healthy  during  the  past  season's  operations. 
One  man  lei)  from  a  scaffolding  and  broke  his  leg  below  the  kne>e.  He  was  sent  by  water  to 
my  camp  whore  the  native  doctor. ..reduced  the  fracture*. 

Towards  the  end  of  the  season  Hill  went  sick  and  the  later  observations  were 
carried  out  by  Clarkson.  In  all,  nine  principal  triangles  were  completed,  carrying 
the  series  as  far  as  the  side  Mirzapur-Sarisal,  astride  the  Hooghl}’  above  Diamond 
Harbour.  The  party  took  the  field  again  on  27th  November  1848,  when  Hill 
re-observed  the  vertical  angles  at  Mirzapur  and  Sarisal. 

Many  troublesome  and  vexatious  delays  took  place  from  the  inundations  having  only 
partially  subsided,  and  [  from  ]  the  deep  mud  which  covered. ..the  country  which  was  not 
submerged  [  19  ].  The  mornings,  evenings,  and  nights  at  this  period... are  generally  foggy,  hut 
the  afternoons. ..are  favourable  for  observing  the  vertical  angles  at  Sarsia  and  Mirzapore, 
and  discover  the  evident  discrepancy  in  the  observations  of  last  season.  This,  it  would  appear, 
arose  from... the  ray  passing  close  over  a  village,  the  smoke  arising  from  which  must  have 
affoctod  the  observation  at  Mirzapore4. 

1  centred  od  Nibria  ts.  ;  QTS.  Syn.  m,  Calcutta  Longl. ;  chart  3.  *DDn.  608  (  182  ),  Hill  to  SG.  20-7-47. 
'ib.  { 281  ),  Bill  to  SG.,  8-7-48  ;  v.  OTS.  Syn.,  xiii  (  cii-C  ).  4  DDn.  608  (  364  ).  HiU  to  SG.,  22-8-49. 
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This  re-observation  had  to  be  repeated  the  next  season,  1849-50,  when  Clarkson 
had  great  difficulty  in  getting  the  instrument  carried  across  submerged  rice-fields — 
across  the  Hooghly  to  Budge-Budge — over  tidal  creeks  where  bridges  had  been 
washed  away — making  only  about  six  miles  a  day.  He  had  to  raise  both  towers 
before-  he  could  get  vertical  angles  at  the  time  of  minimum  refraction. 

James  was  employed  on  fixing  semaphores  and  other  navigation  signals, 
observing  “to  blue  lights  burned  over  the  staffs”.  Nield  was  employed  on  build¬ 
ing  towers,  one  of  his  troubles  being  “the  quantity  of  salt  in  the  soil,  rendering  it 
unfit  for  bricks”.  Some  of  the  towers  collapsed  before  they  could  be  brought 
into  use  [108-9].  It  frequently  happened  that  when  towers  were  revisited  the 
following  season  the  rays  had  been  closed  by  the  growth  of  vegetation,  and  the 
towers  had  to  be  raised  and  further  height  gained  by  trestles  of  10  to  15  feet  high. 

By  the  end  of  February  1849  the  advanced  triangles  had  been  worked  forward 
to  make  junction  with  Boileau’s  stations  of  the  Parasnath  series  west  of  Balasore 
[  rv,  60  ],  and  Hill  now  arranged  for  a  connection  to  sea-level  [  23  ] ; 

A  graduated  tide-gauge  was  erected  south  of  Gangra  about  half-way  between  that  station 
and  Kedjeree,  ...  and  with  the  assistance  of  Mr.  Bedford,  river  surveyor  [  71  ],  ...  arrangements 
were  made  to  register  the  rise  and  fall  of  the  tide  -with  regularity.  ... 

By  the  12th  March  my  observatory  waa  on  the  tower  at  Gangra  for  observations. ..for 
azimuth,  but  clouds. ..so  effectually  obscured  the  sky  that. ..from  the  20th  March  to  the  11th 
April  not  one  regular  set.. .could  be  obtained.  ...  The  several  rays  from  GangTa  were. ..being 
cleared, ...and  preparations  were  made  to  connect... Gangra  with  the  tide-guage  [  71  ]. 

Work  was  held  up  by  an  outbreak  of  malaria  after  which 
the  final  angles  at  Sarisa  were  completed  and  the  camp  moved  to  Ramnagar.  ...  The 
weather  grew  daily  more  unfavourable  ;  heavy  storms  from  the  north-west  accompanied  with 
much  rain  were  of  frequent  occurrence,  and  on  removal  to  Natsal...a  severe  storm  at  night 
split  several  of  the  tents  and  did  damage  otherwise.  ...  Those  who  had  been  sick  suffered 
relapse  on  their  using  much  exertion.  All  idea  of  obtaining  final  observations  was... reluctantly 
abandoned,  and  the  paity  returned  into  quarters  [  26,  463  ].  ... 

The  whole  of  the  triangulation  of  the  principal  series  to  the  junction  at  Nilgiri  with  the 
southern  part  of  the  Parasnath  series  is  laid  out,  and  there  remains  but  one  new  tower  to  be 
built,  and  three  towers  now  20  feet  high  to  be  finished,  exclusive  of  6  towers  on  the  Southern 
Maluncha  Series  to  effect  junction  with  the  Coast  Series1  [pi.  3]. 

During  season  1849-50,  Clarkson  and  JameB  observed  final  angles  along  the 
coast,  whilst  Hill  laid  out  the  southern  stations  of  the  Maluncha  Series  [  23  ]. 
Clarkson  found  it  impossible  to  run  ray-traces  by  perambulator  in  the  swampy 
country  of  Hijli  which  was  “interesected  with  rivers,  deep  muddy  creeks  and  canals, 
and. ..with  swamps  and  miry  ground  over  which  it  is. ..unsafe  to  tread”  [rv,  186 
n.4 ;  v,  103-4].  Triangles  were  laid  out  by  means  of  blue  lights  and  bamboo 
masts  as  in  Everest’s  reconnaissance  north  of  Delhi  in  1833—4  [  rv,  29-31  ]. 

Again  the  field  season  closed  with  disaster  ;  in  the  middle  of  April  1850 
sixteen  men  with  the  native  doctor  were  prostrated  by  the  fever  peculiar  to  this  marshy  country. 
Mr.  Clarkson  waa  about  to  remove  the  sick  to  higher  ground...when  a  fearful  cyclone. ..swept 
over  the  country,  utterly  destroying  his  camp  and  spreading  devastation.  This  was  the 
famous  circular  storm  or  tornado  of  27th  April  1850  which  was  so  dreadfully  destructive*.  The 
wind  blew  with  great  violence  for  10  hours,  ...  with  rain  and  severe  gusts.  The  river  swelled,  ... 
overflowing  its  banks  and,  the  bunds  breaking,  the  country  became  submerged.  The  camp 
was  inundated  and  most  of  the  tents  were  split  to  pieces  and  blown  away. 

The  instrument  had  a  narrow  escape  from  destruction.  ...  The  private  equipments  of  the 
party  were  completely  destroyed,  and  obliged  Mr.  Clarkson  to  leave  the  field*. 

.  By  March  1850  Hill’s  health  had  so  deteriorated  that  he  took  "eighteen  months 
leave. ..to  sea”,  leaving  Clarkson  in  charge.  During  season  1850-1,  Clarkson  con- 
nected-hiB  vertical  angles  to  the  tidal  Btation  near  Kedgeree  [  71  ],  and  with  but 
two  assistants4  carried  the  main  approximate  series,  to  just  short  of  Balasore 
across  the  thickly  wooded  banks  of  the  Subarnarekha  ;  the  clearing  of  one  ray 
alone  took  28  days. 

’DDn.  508  (  354  ),  Hill  to  SG.f  22-8—49.  tJASB„  xx.  1851  (  195-207  ).  *  GTS.  vr  4  Syn.  xm 
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In  his  instructions  for  the  future  conduot  of  the  series,  the  Surveyor  General 
directed  that  it  should  follow  the  seaward  flank  of  the  hills,  allowing  occasional 
single  stations  in  the  plains.  Frequent  connections  were  to  be  made  with  Saxton’s 
topographical  triangulation  and  with  Snell’s  triangulation  to  the  south  by  occupy¬ 
ing  Identical  stations  whenever  possible.  Secondary  triangles  were  to  be  thrown 
out  to  pick  up  cities  and  towns,  lighthouses,  and  temples,  and  to  connect  up  the 
revenue  surveys. 

He  showed  little  sympathy  for  the  disasters  that  had  forced  the  party  to  break 
off  field  work  so  early  as  April  two  seasons  in  succession  ; 

The  lateness  of  the  rainy  season  in  Bengal  and  Orissa  [52  n.5,  463  n.5],  the  inundations 
and  pernicious  climate,  ore  the  cause  of  the  Coast  Series  party  taking  the  field  two  or  three 
months  later  than  [  other  ]  branches  of  the  Survey.  ...  Last  year  you  not  only  took  the  field 
after  every  other  party,  but  returned  to.  quarters  before  they  did. 

It  appears  that  a  few  men  fell  Bick  and  2  died,  which  out  of  a  party  of  200  people  including 
followers  seems  far  from  surprising.  The  mortality’  in  cantonments  might  have  been  far 
greater,  and  it  is  altogether  illogical  to  ascribe  such  casualties  to  exposure  in  tents.  ...  In  the 
spring  season  sickness  frequently  prevails,  and  afterwards  subsides  a9  the  hot  weather  Bets  in- 
I  am  not  at  all  satisfied  of  the  necessity  on  your  part  of  leaving  the  field  last  April,  and,  as  it 
was  a  point  of  vast  interest  and  importance  to  have  closed  your  work  on  the  Parasnath 
Series  stations,  I  was  grievously  disappointed  at  your  not  doing  so  [  367  ].  ... 

At  the  close  ol  next  field  season  your  party  will  not  return  to  Midnapore,  but  will  proceed 
to. ..monsoon  quarters  at  Cuttack  or  Pooree1. 


Coast  Series  :  Peyton,  1852-5 

At  the  end  of  1851  Peyton  was  deputed  from  Dehra  Dun  to  visit  the  party  and 
then  ordered  to  assume  charge  from  1st  February  1852.  There  had  been  trouble 
with  the  lay-out  of  the  hill  stations  beyond  Balasore  ;  the  assistants  were  inex¬ 
perienced.  Neither  Hill  nor  Clarkson  had  sufficient  experience  to  make  a  success 
of  the  very  difficult  conditions  that  faced  them,  and  the  repeated  occasions  when 
it  was  found  necessary  to  raise  the  height  of  a  tower  at  the  last  moment,  or  when 
towers  had  been  built  in  unsuit  able  positions,  showed  serious  lack  of  forethought. 
The  Surveyor  General  was  surprised  to  learn  of  the 

immense  quantity  of  work. ..on  hand  to  complete  the  connection  with  the  hill  stations.  I 
bad  formed  an  impression  from  previous  reports  that  the  whole  of  the  plan  work  had  been 
laid  out — towers  built — and  rays  all  nearly  cleared.  I  am  disappointed  to  find. ..such  un¬ 
favourable  circumstances,  several  towers  being  wanting,  and  rays  uncleared  and  undeter¬ 
mined.  ...  No  part  of  the  series  can  be  said  to  be  ready  for  final  observation.  ... 

The  extremely  slow  progress. ..is  mainly  attributable  to  want  of  system  in  laying  out  the 
work  regularly  and  steadily.  In  no  other  series  have  the  sites  of  towers  long  established  and 
built  required  to  be  changed.  ...  In  the  swampy  forests  of  the  terai...tbe  Beesons  have  been 
equally  limited  by  sickness,  ...  but  the  progress  has  been  greater  because  the  work  has  been 
systematically  laid  out  without.. .perpetual  countermarching,  changing,  and  alterations3.  ... 

The  difficulties  caused  by  injudicious  selection  of  stations  have  originated  in  taking  every¬ 
thing  for  granted.  ...  It  was  a  rule  with  me  not  to  observe  a  Bingle  final  angle  until  six  approxi¬ 
mate  triangles  had  been  laid  out  in  advance.  ...  Without  a  regular  ray-trace,  however,  it  is 
impossible  to  make  the  best  selections  and  avoid  obstructions,  nor  should  a  ray  be  cut,  or  a 
tower  built,  until  the  Surveyor  has  gone  over  every  foot  of  the  ground  [  61,  100-2  ].  ... 

Much  reliance  cannot  be  placed  on  the  [  height  ]  values  brought  forward  from  the  last 
®ea-level  reference.  A  fresh  datum  should.. .be  taken  up  at  Balasore,  or  any  convenient  place 
so  that  the  heights  of  the  hill  stations  may  be  accurately  fixed*  [  23,  71  ]. 

Under  Peyton’s  charge,  season  1 852-3*  was  devoted  to  clearing  up  the  work  that 
still  lay  in  the  low  country  north  of  Balasore.  The  Malunchaand  Parasnath  Beries 
were  at  last  linked  up,  and  eleven  triangles  were  completed  during  the  season.  r  A 
start  was  made  in  laying  out  stations  in  the  Hills  to  the  Bouth.  But  it  was  a  disas¬ 
trous  season  for  sickness,  with  twelve  deaths,  five  from  fever,  and  eeven  from 

1  DT>n.  591  (99),  SG.  to  Clarkson.  26-9-51.  «  DDn.  698  (  237  ).  BG.  to  Peyton,  10-3-52.  Mb.  (  265  ), 
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cholera.  Clarkson  had  to  take  sick  leave  to  sea.  Peyton  concluded  that  field  work 
would  have  to  be  restricted  to  the  three  months  January  to  March1. 

During  season  1853-4,  a  tide-gauge  was  set  up  near  the  mouth  of  the  Burhaba- 
lang  River,  free  from  disturbance  from  either  river  or  tidal  current.  Observations 
were  taken  for  five  weeks,  and  the  gauge  connected  to  the  triangulation  [  71  ]*. 

The  main  series  now  ran  through  the  hill  tracts  of  Mayurbhanj  and  Keonjhar 
states  west  of  Balasore  and,  through  the  greater  part  of  Orissa,  lay  up  to  fifty  miles 
inland  from  the  coast.  Both  main  and  advanced  parties  made  early  retreat  to 
Cuttack  on  the  outbreak  of  fever  ; 

The  hilly  portion. ..was  found  wild  in  the  extreme,  and  very  thinly  inhabited,  the  latter... 
attributed  to  the  devastation  caused. ..by  the  wild  elephants  which  seldom  allowed  the  ryot 
to  reap  his  fields.  Travelling  was  found  very  difficult  and  hazardous,  clothed  as  the  country 
is  in  impenetrable  primeval  forests.  We  had  to  cut  our  way  through,  ...  and  generally  more 
days  were  consumed  in  marching  from  one  station  to  another  owing  to  the  circuitous  windings 
...than  in  finishing  with  the  observations3. 

For  season  1 854—5  the  party  was  strengthened  by  the  posting  of  William  Rossen- 
rode  [  45  n. 2, 100  ],  who  took  over  the  approximate  series  and  carried  it  about  120 
miles  south  from  the  neighbourhood  of  Cuttack  to  south  of  Gopalpur  where  the  hills 
closed  in  on  the  coast ;  his  right  flank  lay  in  the  rough  hills  of  the  Khonds  [  176  ]. 
Clarkson  reconnoitred  a  secondary  series  to  connect  Sambalpur  on  the  west  [  28  ]. 
Peyton  advanced  the  final  observations  as  far  as  Cuttack,  but  was  again  hampered 
by  sickness,  and  had  barely  two  months  at  work  ; 

By  the  beginning  of  March. ..it  was  a  matter  of  difficulty  to  single  out  the  individuals  who 
had  escaped  the  ravages  of  fever.  Old  veterans  reckoned  proof  against  jungle  fever  were  laid 
prostrate  by  it.  ...  After.. .observations  at. ..Cuttack  Fort  station  it  was  found  impracticable  to 
continue  out  longer  on  field  work.  Both  Messrs.  Clarkson  and  Rossenrode  experienced  the 
same  disasters4  [  465  ]. 

Coast  Series  :  Strange  &  Basevi,  1856-61 

Peyton  was  now  over  fifty  years  of  age,  and  after  three  very  hard  seasons  in  this 
pestilential  climate  asked  permission  to  resign.  Alexander  Strange,  who  had  com¬ 
pleted  his  formidable  task  across  the  desert  to  Sind  [  38-42  ],  relieved  him  in  January 
1856,  just  south  of  Cuttack.  Taking  over  in  such  utterly  different  conditions,  and 
facing  a  particularly  unfavourable  season,  it  is  not  surprising  that  he  made  but  little 
progress  before  closing  work  by  the  15th  May. 

I  entered  on  the  field  duties  at  Doodua  hill  station6  on  8th  January.  ...  Mr.  Peyton  re¬ 
mained  with  me. ..and  rendered  me  the  most  valuable  assistance  in  examining,  clearing,  and 
adjusting  the  instrument.. .during  9  dayB.  Mr.  Peyton’s  health  whilst  at  Doodua  h.s.  being  far 
from  good,  ...  [he]  took  his  departure.. .on  22nd  January,  but  not  before  he  had  informed 
me  fully  regarding  every  branch  of  the  undertaking. 

Strange  had  the  platform  reconstructed  in  lime  instead  of  mud.  “Lime  was 
procured  from  Cuttack,  and. ..a  new  platform  was  built. ..under  my  own  eye,  the 
stability  of  which  was  found  irreproachable”  [112].  Secondary  stations  and 
points  also  required  attention  ; 

Either  the  mark  was  faintly  engraved  or  it  was  on  a  small  loose  Btone,  or  the  pole  was  a 
mere  bamboo,  or  there  was  no  pile  of  stones,  or  no  brush,  or  the  top  of  the  hill  was  not  thoroughly 
cleared.  ...  The  detention  at  Doodua.-.occupied  17  days. 

After  seven  days  at  the  next  station  it  took  five  marches  to  reach  Chanchania, 
only  19  miles  away  “which  may  give  some  idea  of  the  obstructions  to  travelling”. 
Dissatisfied  with  his  triangular  errors,  Strange  returned  to  Doodua  for  another 
nine  days,  during  which  there  were  “four  very  severe  equinoctial  gales”  with 
enormous  hailstones...3  inches  in  diameter*.  ...  The  instrument  was  packed  up  four  times. ..in 
consequence  of  threatening  weather,  ...  generally.. .at  the  best  time  for  observing.  ...  A  haze.:. 

*DDn.  599  (  122  ),  15-7-53.  ’  DDn.  601  (34  ),  31-5-54:  GTS.  Syn.,  xm  ( xriii-rriii-C ). 
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gradually  extended  over  the  ■whole  country.  Neither  our  heliotropes  nor  our  lamps  could 
penetrate  this  haze  for  1 1  dayB,  and... I  did  not  obtain  a  single  terreetial  observation.  It 
was  generally  clear  however  overhead,  ...  so  the  time  was  not  altogether  lost,  : 

for  he  instructed  his  recorder  in  making  astronomical  observations  and  designed 
“a  new  slow- motion  apparatus  for  the  24-inch  theodolite”. 

The  jungles  began  to  burn.  We  were  on  one  occasion. ..up  the  greater  part  of  the  night 
diverting  the  fire  from  the  tents.  The  next  day,  when  the  wind  lulled,  I  led  a  line  of  fire 
round  the  whole  encampment.. .and. ..we  had  no  longer  anything  to  fear  [  rv,  69-70  ]. 

At  the  next  station  it  took  19  days  to  observe  only  two  principal  angles.  At 
Dhanai,  about  ten  miles  north  of  the  Chilka  Lake,  erratic  refraction  at  midday 
frequently  caused  heliotropes  to  subtend  from  20  to  30  seconds  ;  in  the  morning 
they  w’ere  sometimes  fit  for  observation,  though  never  steady  or  well-defined. 
Strange  took  a  gloomy  view  of  future  progress  ; 

I  cannot  concur.. .in  believing  that  the  Coast  Series  will  soon  emerge  from  those  difficulties 
and  impediments  that  have  hitherto  retarted  its  progress.  ...  The  country  traversed  by  me 
this  year  is  perhaps  the  most  favourable  that  we  shall  for  several  seasons  meet  with,  ...  a  mere 
oasis  in  the  desert  of  unpeopled  jungle  and  hills.  Mr.  Rossenrode  reports  that  next  season’s 
work  will  lie  in  a  tract  without  roads  and  almost  without  population  ;  ...  a  mere  sea  of  bamboo 
jungle,  nearly  impenetrable.  The  hills  are  high  and  the  passes  are  few.  ... 

I  was,  perhaps,  in  as  healthy  a  tract  this  year  as  is  to  be  found  on  this  side,  and  yet  sickness 
set  in  steadily  towards  the  end  of  January,  never  left  the  camp,  and  at  times  nearly  disabled 
it.  1  believe  that  there  were  not  more  than  four  individuals  of  the  party,  of  whom  I  was  one, 
who  escaped  fever,  and  the  greater  number  had  more  than  one  attack.  ... 

I  do  not  at  all  mean  that  I  expect  the  series  to  creep  on  in  that  snail’s  pace  at  which  it 
advanced  during  the  late  season.  I. ..trust.. .no  future  year  will  exliibit  so  Borry  an  outturn1. 

Rossenrode  had  pushed  the  approximate  series  forward  beyond  Vizagapatam 
“with  the  spirit  and  success  for  which  that  gentleman  is  justly  famed”,  but  at  the 
start  of  season  1856-7  a  warning  was  received  of  tribal  disturbances  in  tbe  Ganjam 
hills  south  of  the  Chilka  Lake,  and  he  went  forward  with  a  strong  escort  to  re¬ 
arrange  the  triangles  as  a  single  series. 

By  the  time  Strange  had  brought  hiB  observations  to  the  Ganjam  border  his 
party  was  riddled  with  sickness.  Seven  men  had  died  of  cholera,  and  practically 
all  were  saturated  with  fever.  Eventually  he  succumbed  himself,  and  was  forced 
to  take  long  leave  to  the  Nilgiri  hills  [  379  ]2. 

Clarkson  completed  his  secondary  series  to  Sambalpur,  staying  out  till  June  [27]. 
A  minor  series  running  northward  along  the  Orissa  coast  from  the  Chilka  Lake  has 
been  Btarted  by  Charles  Shelverton,  and  this  was  now  taken  over  by  the  topographi¬ 
cal  parties  under  Saxton  and  Depree,  who  were  unable  to  continue  their  programme 
towards  Sambalpur  on  account  of  local  disturbances  [  173-4  ]. 

During  season  1857-8  Clarkson  carried  observations  six  triangles  to  the  south 
before  going  hack  to  revise  his  work  because  of  large  triangular  errors  which  he  attrib¬ 
uted  to  a  defect  in  the  theodolite.  The  Surveyor  General  considered  this  a  gTeat. 
waste  of  time,  especially  as  there  was  no  apparent  improvement  in  results.  He 
ordered  that  the  series  should  revert  to  the  form  of  polygons  and  quadrilaterals 
where  the  lulls  swung  away  from  the  coast. 

Starting  season  1858-9  with  a  new  24-inch  theodolite  [  154  ],  Clarkson  extended 
the  main  series  from  Berhampore  to  the  neighbourhood  of  Chicacole,  having  only 
two  assistants  posted  from  Saxton’s  party  ;  Rossenrode  had  been  transferred  to 
Assam3.  Strange  resumed  charge  iD  August  1859,  and  during  season  1859-60 
brought  the  series  down  to  Vizagapatam,  where  he  established  a  tidal  station; 
Clarkson  extended  the  approximate  Beries  to  Nalakonda,  some  35  miles  west  of 
Vizagapatam1,  whilst  Ellison  and  Howard  ran  a  minor  triangulation  along  the  coast 
line  started  southwards  from  Ichhapuram  near  Berhampur*. 

Having  been  now  promoted  regimental  major.  Strange  had  to  revert  to  military 
duty,  and  handed  over  to  Clarkson  on  9th  August  1860  [382].  Pending  the  arrival 

5 DDo.  698  (  6S  ),  3-6— 56.  •  OTS.  vr,  &.  Syn.  xm  ( xxix-C).  ’ RosseDrode  transferred  Sept.  1858; 
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of  Basevi,  Clarkson  completed  the  tide-gauge  at  Vizagapatam,  and  recorded  two 
months  tidal  observations1. 

Basevi  took  charge  on  1st  December  1860,  the  Beries  being  now  renamed  the 
Madras  Meridian  and  Coast  series.  By  June  1861  he  had  completed  observations 
to  complete  three  polygons  and  one  quadrilateral,  having  crossed  the  Godavari 
at  Rajahmundry  and  swung  away  from  the  coast  towards  the  Madras  meridian. 
Clarkson  carried  the  approximate  series  forward  to  the  Kistna,  and  Howard  con¬ 
tinued  the  minor  series  along  the  coast  as  far  as  Cocanada*.  The  base-line  near 
Vizagapatam  was  measured  at  the  end  of  1862. 

Commenced  by  Hill  in  1847  the  Coast  Series  had  been  brought  some  600  miles 
to  the  Godavari  by  1861.  It  had  been  taken  through  the  flat,  thickly  populated, 
creek-intersected,  plains  of  Midnapore,  and  then  through  the  deserted  hilly  jungles 
of  Orissa  and  Ganjam,  all  teeming  with  malaria  and  dysentery,  and  cursed  by 
a  pestilential  climate.  Officers,  assistants,  and  followers  were  continually  sick,  and 
frequent  transfers  were  necessary.  Clarkson  had  richly  earned  his  pension  in  1864 
having  had  but  three  months  leave  in  some  twenty  years  [415-6]. 

t 

Assam  Longitudinal  :  Du  Vernet,  1853 

During  his  stay  in  Darjeeling  for  the  rains  of  1847  the  Surveyor  General  laid 
plans  for  extending  the  North-East  Longitudinal  series  eastwards  into  Assam. 
He  first  consulted  Francis  Jenkins,  Agent  to  the  Governor  General  for  the  North- 
East  Frontier  [  rv,  449  ],  and  Thomas  Fisher,  who  had  for  many  years  been  surveyor 
in  Sylhet  and  Cachar  [  rri,  447-8  ].  He  concluded  that  whilst  the  first  hundred 
miles  would  run  through  Cooch  Behar  and  north  Bengal— dead-flat  country  as  far 
as  the  great  southward  bend  of  the  Brahmaputra — triangulation  along  that  river 
would  be  facilitated  by  the  isolated  hillocks  that  are  a  feature  of  lower  Assam3. 

In  October  1852,  haring  completed  the  North  Parasnath  series,  Nicolson 
marched  his  party  up  from  Monghyr  to  the  Sonakhoda  base  to  start  the  new  longi¬ 
tudinal  series  from  the  Ramganj  polygon  at  the  head  of  the  Calcutta  Meridional 
series  [  16  ].  He  began  by  observing  an  astronomical  azimuth  at  the  north  end  of 
the  base,  but  got  no  further  when  his  party  was  prostrated  by  fever. 

On  1st  January  1853  he  was  relieved  by  Du  Vernet  who  had  been  selected  for 
permanent  charge,  and  at  the  end  of  the  month  the  party  was  inspected  by  the 
Surveyor  General  who  directed  that  across  the  flat  country  the  series  should  consist 
of  a  chain  of  hexagons  and  pentagons,  with  sides  about  11  miles  long,  and 
towers  about  25  feet  high.  Early  in  May  Du  Vernet  brought  the  approximate  series 
eastward  to  beyond  Cooch  Behar,  haring  observed  at  three  stations,  including  two  of 
the  n.e.  Longitudinal.  Work  had  been  hampered  by  fog  and  fever  and,  writes 
Du  Vernet, 

I  could  make  little  progress  on  account  of  the  unfavourable  state  of  the  atmosphere.  ...  The 
heliotropes  did  not  become  Lntersectable  until  late  in  the  evening.  Nothing  but  a  full  helio¬ 
trope  could  pierce  the  thick  atmosphere,  and  the  sun  near  haJf-an-hour  before  setting  became 
obscured  in  mist,  ...  bo  that  about  an  hour  each  day  remained  for  work.  ...  At  night  the  lamps 
were  not  visible,  and  in  the  evenings  they  were  only  occasionally  intersectable  for  hulf-an- 
hour  after  sunset.  ...  On  few  occasions  was  I  able  to  work  for  a  longer  time,  but  often  lost 
the  observations  altogether.  It  is  very  distressing  and  trying  to  the  patience.  ... 

The  approximate  work  was  not  fairly  commenced  until  January,  and  at  that  time  near 
fifty  men  were  on  the  doctor’s  list*. 

The  Surveyor  General  thought  that  field  work  had  been  broken  off  too  early — • 
atmospheric  conditions  generally  improved  during  May  and  June — and  that  Darjeel¬ 
ing  or  Gauhati  would  have  been  more  accessible  for  recess.  Du  Vernet  replied 
that  Dacca  was  reasonably  accessible  by  river  and  far  more  agreeable  to  his  followers 
than  Darjeeling  ;  he  had  not  closed  work  until  the  start  of  the  rains  and  he  definitely 
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objected  to  working  through  “the  height  of  the  monsoon  ;  ...  I  do  not  think 
that  four  months  was  an  over-long  time  for  laying  out  22  triangles,  building 
12  towers,  and  cutting  31  rays”  [  369  ]*.  1 

He  complained  of  his  theodolite,  Waugh’s  24-inch  No.  2,  but  the  Surveyor 
General  pointed  out  that  it  had  been  successfully  used— at  onetime  or  another — by 
Logan,  Strange,  and  Renny-Tailyour,  the  last-named  having  reported  it  “hardly 
inferior  to  the  Great  Theodolite”  [  21,  148, 153].  He  called  for  a  copy  of  Du  Vernet's 
angles  at  his  three  stations  and  sent  them  to  these  three  officers  for  comment.  As 
all  three,  without  mutual  consultation,  reported  them  unfit  for  principal  triangula¬ 
tion*,  the  Surveyor  General  insisted  on  Du  Vernet’s  resignation  [  394-5  ]•  Nicolson 
was  directed  to  resume  charge. 

Assam  :  Nicolsok,  1853-6 

Before  the  start  of  season  1853-4  Waugh  impressed  on  Nicolson  that 
the  Assam  Longitudinal  series  is  essentially  a  -work  of  the  highest  order,  not  only  for  its  groat 
length,  but  also  on  account  of  the  number  of  subordinate  Berios  that  will  depend  on  it.  I... 
enjoin  upon  you  to  bestow  the  utmost  care  and  refinement  possible.  ...  I  would  also  direct  your 
earnest  attention  to  the  importance  of  always  keeping  your  approximate  party  well  ahead*. 

Charles  Shelverton  took  the  approximate  series  forward  to  the  Brahmaputra, 
laj'ing  out  a  series  of  hexagons,  with  a  total  of  23  tower  stations  in  the  plains  and 
7  hill  stations  along  the  river.  He  had  to  break  off  early  in  May  with  hi6  whole 
detachment  down  with  fever.  He  was  again  unfortunate  the  following  season, 
erecting  onl}'  seven  more  tower  stations. 

Nicolson  himself  found  much  to  be  done  on  Du  Vernet’s  line  before  observation 
could  be  started.  Rays  had  to  be  re-cleared  ;  towers  had  collapsed  and  bad  to  be 
rebuilt  on  a  different  design.  In  both  seasons  a  civil  official  was  deputed  to  settle 
compensation  for  the  clearing  operations. 

Of  the  towers. ..constructed  during  the  previous  season,  those  which  were  made  entirely  of 
brick  had  fallen  down,  and. ..others  built  partly  of  bricks  and  partly  of  earth  supported  by 
wooden  piles,  although  standing,  were  neither  trustworthy  nor  of  sufficient  height  to  enable 
the  vertical  observations  to  be  taken  at  the  proper  hour  of  the  day.  ... 

[  For  the  new  towers  ]  the  bricks  used  in  the  building  of  the  pillars  were  excavated  from 
old  ruins  as,  partly  owing  to  the  unsuitableness  of  the  Boil,  partly  to  the  moist  character  of  the 
atmosphere,  but  chiefly  to  the  uncertainty  of  procuring  a  regular  supply  of  coolies,  ...  it  was 
found  impracticable  to  follow  the  usual  course  of  making  them  on  the  Bpot4. 

He  could  not  start  final  observations  before  the  middle  of  March,  and  had 
first  to  re-observe  Du  Vernet’s  angles.  Though  he  had  only  completed  five  stations 
by  the  end  of  April  be  held  on  till  the  rains  cleared  the  air  and  by  mid-June  had 
observed  at  eight  more  stations,  forming  one  double  and  one  single  hexagon,  before 
retreating  to  recess  quarters  at  Darjeeling. 

From  an  examination  of  Lane’s  observations  of  the  Ramganj  hexagon  at  the 
Sonakhoda  base,  the  Surveyor  General  suspected  that  there  had  been  some  settle¬ 
ment  and  deflection  of  the  towers  which  were  of  the  solid  tj-pe  [  107  ].  For  season 
1854-5,  therefore,  Nicolson  was  directed  to  repair  those  towers  that  required  it, 
and  to  reobserve  all  the  angles  affected,  as  well  as  those  connecting  the  Assam 
series  [  19  ].  This  took  him  nearly  five  months,  and  then  by  the  end  of  June  1855 
he  extended  the  main  series  by  two  more  hexagons  to  cover  Cooch  Behar. 

During  season  1855-66  Nicolson  himself  took  charge  of  the  forward  work,  and 
with  some  re-arrangement  of  Shelvertqn’s  lay-out  carried  the  approximate  Beries 
beyond  Goalpara.  He  then  started  final  observations  near  Goalpara,  intending  do 
pomplete  the  hilly  tract  before  working  westward  to  meet  his  earlier  work  at  Cooch 
Behar.  At  his  third  station  he  and  the  whole  of  his  camp  were  prostrated  with 
fever,  and  on  the  14th  May  he  started  back  to  recess  at  Darjeeling. 
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691  (  332  ),  EG.  to  Du  V.,  22-9-53.  *DDn.  604  (  70),  2-12-53  ;  cf.  547  (  219),  SG.  to  MiL  Dept.,  7-2-5L 
4  QTS.  vm  A  Byn.  in]  (  vi-X  ).  *  Asats.,  Thos.  Berrill,  Chas.  Bbelrerton,  Deveria. 
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There  was  not  a  man  in  the  whole  establishment.. .who  did  not  feel  himself  completely 
broken  down  in  health.  ...  Shelverton  had  to  take  six  months  leave  on  medical  certificate,  at 
the  expiry  of  which  he  was  transferred  to  another  part  of  India  [51  n.3  ]  ...  Berrill  and 
Deveria  resigned.  ...  Nicolson. ..felt  unequal  to.. .another  field  season1. 

Charles  Lane  was  deputed  to  take  over  charge  [  50,  415  ].  Leaving  Dehra  Dun 
with  two  assistants*  he  reached  Goalpara  on  12th  January  1857.  Meanwhile 
Nioolson  had  taken  the  field,  and  started  to  re-clear  the  rays  in  the  region  of  Dhubri- 
ghat,  and  to  rebuild  a  number  of  towers  that  had  collapsed  during  the  river  floods. 
He  then  started  observation  of  angles,  but  went  down  with  fever  at  his  second 
station,  and  had  to  be  carried  in  to  Goalpara  where  he  handed  over  to  Lane  on 
13th  January.  Taking  the  first  Bteamer  down  the  river  to  Calcutta,  he  sailed  on 
furlough  to  England. 


Assam  :  Lane,  1857-9 

Lane  kept  the  field  right  through  from  January  to  July  1857,  and  by  remarkable 
perseverance  carried  observations  from  Cooch  Behar  to  Goalpara,  in  spite  of  heavy 
rains.  William  Dyer  extended  the  approximate  series  towards  Gauhati  before 
repeated  attacks  of  fever  compelled  him  to  take  sick  leave.  Recess  was  spent  at 
Dhubri  Ghat  where  the  party  was  joined  by  Dr.  Lee  as  medical  officer  [461]. 

Being  delayed  by  the  difficulty  of  obtaining  khalasis  and  other  followers,  and 
by  alarms  about  the  approach  of  a  body  of  mutineers  from  Dacca  [  482-4  ],  the 
party  did  not  take  the  field  till  the  end  of  December,  and  had  made  but  little  pro¬ 
gress  before  retiring  into  recess  at  Goalpara  at  the  end  of  April.  As  Dyer’s  health 
showed  no  signs  of  recovery,  he  was  replaced  by  William  Rossenrode  from  the 
Coast  Series  [  28,  99  ],  an  experienced  and  indefatigable  surveyor  who  had  proved 
his  worth  in  the  Bihar  tarai — the  deserts  of  Rajputana  and  Sind — and  the  hills  of 
Ganjam.  He  now  proved  a  tower  of  strength  on  the  eastern  frontier.  With  his 
assistance  Lane  brought  the  triangles  to  just  short  of  Gauhati.  Work  was  closed  dur¬ 
ing  April  and  the  party  moved  to  recess  quarters  at  Cherrapunji  in  the  Khasi  Hills. 

Lane’s  health  had  been  considerably  shaken  during  the  last  three  BeasonB,  and 
he  handed  oyer  to  Rossenrode  on  taking  four  months  sick  leave  from  November 
1859.  Rossenrode  was  preparing  the  extension  of  the  longitudinal  series  up  the 
valley  when  he  received  orders  to  break  off  and  start  at  once  on  a  new  line  running 
Southwards  across  the  Khasi  Hills  to  Sylhet  [  2,  362]. 


Eastern  Frontier  1859-61 

Lane  bad  been  pressing  the  immense  difficulties  of  carrying  on  the  main  longi¬ 
tudinal  series  up  the  Assam  valley,  and  through  the  heavily  wooded  hills  to  the 
south  of  the  Brahmaputra.  There  were  exceptional  difficulties  in  obtaining  trans¬ 
port,  and  the  heavy  expense  incurred  by  all  officers  called  for  special  increase  of 
allowances.  The  country  was  most  unhealthy,  and  the  whole  establishment  was 
continually  liable  to  fever.  But  almost  the  greatest  difficulty  was  the  impossibility 
of  finding  labourers  or  recruiting  survey  followers  from  the  people  of  Assam. 
Suitable  men  of  energy  had  to  be  imported  from  Hazaribagh  or  other  distant  parts. 
Lane  supported  his  recommendations  by  letters  from  the  civil  authorities  ; 

You  -would  nowhere  experience  bo  much  difficulty  in  prosecuting... your  survey  as  in  Assam, 
not  only  from  the  nature  of  our  hills  and  forests  and  the  unhealthiness  of  the  climate,  ...  but 
from  the  great  aversion  of  almost  all  classes  of  Assamese  to  act  as  coolies.  They  have  been 
rendered  so  independent  from  tbe  great  demand  for  their  labour  at  the  tea  plantations  that 
they  will  not  take  any  service  but  such  as  is  most  agreeable  to  them,  and  I  fear  your  work  is 
not  suob  as  they  like,  and  we  cannot  oompel  them  to  labour,  even  for  Government  [  454  ]. 


1  OT3.  vuj  A  Syn.,  xxn  ( ix-x  ). 


*  H.  Beverley  &  Wm.  T)yer. 
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Supplies  for  your  people  Trill  not  be  one  of  the  least  of  your  cares  and  difficulties.  The 
country  now  before  you  for  the  next  Reason's  work  is  a  still  more  difficult  one  than  any  you 
have  yet  encountered,  and  you  muBt  go  prepared  with  everything.  You  will  not  be  able  to 
depend  on  the  villages  for  anything.  The  population  is  very  scanty,  and  more  uncivilized 
than  any  you  have  yet  met  with  [  461-2  ]*. 

The  Surveyor  General  suggested  that,  as  an  alternative  to  incurring  expense  on 
the  longitudinal  series,  the  party  might  work  on  one  of  the  meridional  series  east 
of  Calcutta  that  was  planned  for  the  future.  Government  was  in  no  position 
to  increase  its  financial  obligations,  and  accepted  the  proposal  to  divert  the  party 
to  a  less  expensive  area.  Even  though  orders  had  been  requested  by'  telegram, 
decision  came  60  late  that  the  Surveyor  General  decided  to  keep  the  party  on  the 
Gauhati  meridian  running  south  through  Svlhet,  and  his  orders  fo  this  effect, 
reached  Rossenrode  on  the  5th  December.  The  new  series  would  fix 
Cherra  Poonji,  the  stations  on  the  road  from  Gauhati  to  Clicrra,  Sylhet,  and  Jaintia.  ... 
The  principal  series  should  be  a  succession  of  polygons  or  quadrilaterals.  The  Khasi  hills  are 
extremely  favourable  for  triangulation,  and  remarkably  healthy.  ...  Sylhet  and  Jaintia  are 
free  from  difficulties  and  insalubrity.  The  work  is  in  the  vicinity  of  your  monsoon  quarters, 
and  there  will  be  no  delay  in  roaching  your  ground1. 

Rossenrode  promptly  called  in  Beverley  from  reconnaissance  up  the  valley,  and 
together  they  laid  out  the  first  hexagon  southwards  into  the  Khasi  Hills.  Then 
whilst  Beverley  continued  the  approximate  series  through  Cherrapunji  Rossenrode 
returned  to  Gauhati  to  start  observations.  Lane  resumed  charge  on  14th  March*. 

There  was  much  delay  during  I860  from  the  unsettled  state  of  the  country. 
Insurgents  from  Jaintia  were  marching  on  Cherra,  and  troops  were  out  to  deal  with 
them.  Rice  could  not  be  obtained  in  the  Khasi  villages,  and  had  to  be  brought  up 
from  Gauhati  or  Cherra.  Labour  was  almost  impossible  to  obtain  owing  to  the 
demands  of  the  military  engaged  against  Jaintia. 

The  rheumatism  this  season  has  been  very  severe  owing. ..to  the  wont  of  animal  food,  to 
the  use  of  hardly  any  clothing,  to  the  bleak  winds,  and  to  getting  wet  constantly  from  rain  on 
the  line  of  march.  There  were  no  fewer  than  ten  cases  of  this  malady  among  the  establish¬ 
ment  on  arrival  in  quarters4.  ... 

The  obtainment  of  coolies  through  the  civil  authorities  has  been  stopped. ..for  all  persons 
indiscriminately.  ...  Hire  has  risen  some  60%,  coupled  with  the  greatest  difficulty  in  procur¬ 
ing  them.  In  the  district  of  Sylhet  coolies  for  tower  building  are  reported  by  Mr.  Rossenrode 
to  demand  8  annas  each  per  diem,  and  he  has  been  obliged  to  entertain  Cossyahs  on  monthly 
wages  for  the  purpose6. 

In  consequence  of  a  recent  prohibition  regarding  impressment  of  coolies,  although  the 
majority  of  the  Cossyahs  are  porters  by  trade,  great  difficulty  and. ..delay  were  experienced 
in  procuring  these  people.  ...  They  were  eventually  obtained  from  the  Rajah. ..as  a  personal 
favour  through  an  influential  Cossya  sirdar,  ...  who  was  subsequently  entertained  on  monthly 
pay,  as  well  to  facilitate  our  intercourse  with  the  people. ..as  dubash,  or  interpreter*  [  m,  410- 
11  ;  v,  39,  174.  477 3- 

During  season  1860-1  Lane  had  emploj’ed  one  of  his  junior  assistant  s,  De  Souza, 
wlio  had  been  with  a  topographical  party  in  Orissa  [422],  in  making  a  topographi¬ 
cal  sketch7  of  the  Khasi  plateau,  hitherto  mapped  only  from  casual  route  surveys 
[  rv,  446,  464  ].  Though  this  had  been  done  at  a  suggestion  from  the  chief 
draughtsman  at  Calcutta,  the  Surveyor  General,  Waugh,  considered  it  a  misuse 
of  a  trigonometrical  survey  officer6.  On  the  other  hand  the  Assam  Government  were 
delighted.  Their  summer  quarters  had  long  been  settled  at  Cherrapunji,  but  they 
were  planning  a  move  towards  Shillong.  The  Deputy  Collector  had  told  them  that 
Mr.  Lane  produced  a  most  boautifully  executed  topographical  map  of  the  country'  extending 
from  Nunklow*  to  the  foot  of  the  hills  at  Terriah  Ghaut,  ...  an  area  of  1,000  Bquare  miles.  ... 

If  he  obtained  a  sum  of  only  1,300  rupees  for  contingent  expenses,  and  the  loan  of  an  additional 
assistant  from  one  of  the  other  survey  parties  within  the  next  two  years. ..he  would. ..be  able 
to  complete  an  entire  topographical  survey  of  the  whole  of  the  Khasi  and  Jaintia  Hills10. 

>DDn.  702  (  74  ),  JeDkinB  to  Lace,  30-4-59.  *  PDn.  65  (  35-41  ),  6G.  to  Lane,  14-1 1  -59.  •CT£. 

vm  ;  St/h.  xxi  ( iii-v — w  ).  *  DPn.  63  (  54  ),  Lace  to  SG.,  21-5— 60.  ‘ib.  (  77  )  1-12— 60.  *ib.  (  9S-100  ). 

8-6-61.  tod  Jinch  scale.  *DDn.  65  (63),  SG.  to  Lane,  11-12—60.  ’Nongkhlao  [  hi,  64  529] 

11  DDn.  61  (  67  ),  19-7-61. 
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Walker,  now  Superintendent  of  the  Trigonometrical  Survey,  had  no  officer 
he  eould  possibly  spare  for  such  employment,  and  Thuillier  who  had  become 
Surveyor  General  told  Government  that  though  Lane  could  not  take  up  the  full 
survey  of  the  Khasi  Hills,  he  had  been  authorised 

as  a  special  case  to  complete  the  rough  sketch  he  bas  already  commenced,  if  the  local  authorities 
are  still  anxious  for  such  a  survey,  and  are  prepared  to  accept  its  doficieDcies.  ...  I  have  recom¬ 
mended  him  to  take  a  planetable  himself,  and  share  the  topography  with  Mr.  D’Souza,  leaving 
to  his  assistants,  Messrs.  Rossenrode  and  Beverley,  the  conduct  of  the  principal  triangulation1. 

By  the  close  of  season  1860-1  observations  on  the  principal  series  had  been 
completed  down  to  the  Surma  valley,  whilst  an  approximate  branch  series  had 
been  carried  east  to  Cachar.  Work  was  interrupted  during  March  and  April  by 
heavy  thunderstorms ; 

The  roof  of  the  Sylhet  mission  house,  a  strong  and  substantial  bungalow,  was  blown 
bodily  away.  The  whole  of  the  bunder  bazar  on  the  banks  of  the  Soorma  was  utterly 
destroyed,  and  no  vestige  of  it  left.  Some  new  sepoy  lines  were  likewise  blown  away2. 

By  the  time  the  party  returned  to  recess  at  Cberrapunji,  the  whole  plain  below  had 
become  a  vast  sheet  of  water. 

Lane  carried  on  the  Eastern  Frontier  series  southwards  towards  Chittagong 
till  he  handed  over  charge  to  Rossenrode  in  1865. 


>  I)T)n.  6  I  170  ),  SG.  to  Mil.  Dept.,  26-10-61  ;  cf.  29  (  97  ),  to  xoo.  nkf.,  26-6-61. 
100),8-6-61. 
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NORTH-WEST  QUADRILATERAL 

North-West  Himalaya  Longitudinal  ;  Du  Vcrnet ,  1847-50  —  Logan,  1850-2 
—  Great  Longitudinal,  1848-53  —  Base-Lines  ;  Clutch,  1853-4  —  Karachi, 
1854-5  —  Great  Indus  Series,  1852-0  — 1856-60 — -  Interior  Series  ;  Rahun, 
1852-3,  55-7,  GO-3  —  Gurhagarh,  1847-9,  58-62  —  Jogi-Tila,  1853-7,  62-3  — 
Suilcj,  1860-3. 

IN  March  1816,  following  the  first  Sikh  war  of  1845-6,  the  British  took  posses¬ 
sion  of  the  Jullundur  doub  which  lies  between  theBeas  and  Sutlej  rivers,  and  the 
rest  of  tho  Punjab  became  a  “protected  territory”,  with  a  British  Resident  at 
Lahore  [  2, 7,  269].  In  November  the  Surveyor  General  was  called  on  to  arrange  for 
“a  chain  of  triangles  to  be  stretched  to  the  north-west,  as  far  as  British  influence  will 
admit”1.  As  the  Bengal  parties  of  the  Great  Trigonometrical  Survey  were 
fully  engaged  on  work  to  the  east,  this  new  work  could  not  be  undertaken  until 
after  the  rams  of  1847,  when  Du  Vernet’s  part}-,  which  had  just  completed  the 
Gurwani  series  through  Gorakhpur,  was  moved  to  Dehra  Dun  to  st  art  a  new  longi¬ 
tudinal  series  running  west  from  the  Great  Arc  [  12  ]. 

Du  Vemet  had  considerable  survey  experience  not  only  on  topographical  survey 
in  hilly  districts  in  Madras  and  Hyderabad,  but  also  since  1841  with  the  g.t.s.,  on 
the  North  Connecting  seiies  through  Garhwal  and  Kumaun,  and  on  the  Karara  and 
Gurwani  meridional  series  [  rv,  71  ;  v,  11-2  ]. 

The  Surveyor  General  planned  a  four-sided  figure  of  triangulation  with  the 
Great  Arc  on  the  east,  the  North-West  Longitudinal  on  the  north,  the  Great  Longi¬ 
tudinal  on  the  south,  and  the  Great  Indus  series  following  that  river  on  the  west*. 
Each  of  these  was  to  be  measured  with  the  highest  order  of  accuracy,  with  the  best 
available  instruments,  and  to  close  on  measured  base-lines  [  149]  ; 

Lastly  we  have  the  subordinate  meridional  series.  These  are  in  the  nature  of  filling-up 
operations  and  any  errors  generated  on  them,  being  detected  by  the  longitudinal  series  on  which 
they  depend,  can  easily  be  dispersed  [  pis.  3,  5  ]3. 

The  first  to  be  put  in  hand  was  the  North-West  Himalaya  longitudinal  series, 
starting  from  the  side  Amsot— Banog  astride  the  Dehra  Dun  base-hue,  and  closing 
on  a  new  base-line  to  be  measured  in  the  Chach  valley  near  Attock  [  42-3  ;  pi.  7  ]*. 
It  passed  along  the  foothills  through  Sirmur  and  Nahan  into  Hoshiarpur  and 
Kangra,  and  then  through  Jammu  and  Rawalpindi. 

It  was  decided  that  a  3-ft.  theodolite  would  be  too  cumbersome  for  transport  in 
tbe  liills,  and  that  the  new  24-inch  by  Moksin  Husain  would  be  more  suitable6. 

The  experiments... shew  that  angles  measured  therewith  can  be  relied  on  to  less  than  half 
a  Becond  [  149,  152]-  The  azimuth  circle  is  a  beautiful  specimen  of  Messrs.  Troughton  &.  Simms 
hand  division,  and  the  telescope  is  extremely  clear  and  capable  of  being  used  with  a  power  of 
70  for...terrestial  objects.  The  vertical  circle  is  also  very  superior,  and  as  I  intend  that  the... 
principal  triangles  shall  be  disposed  in  polygons  and  quadrilaterals,  I  liave  no  doubt  that  the 
work  will  take  rank  as  a  geodetic  undertaking  of  the  first  order*  [  152-3  ]. 

The  Surveyor  General  writes  to  tbe  Resident  at  Lahore  ; 

I  have  directed  Captain  Du  Vernet  to  break  ground  early  in  October  at  the  Dehra  Dun 
base,  and  carry  the  principal  triangulation  forward  with  vigor.  He  may,  therefore,  be  ex¬ 
pected  to  reach  the  Sutlej  in  the  spring  of  1848.  ... 

1  DDn.  461  (  113  ),  from  og.’b  Camp,  28-11-46.  *xw.  Quad.  ;  OTS.  1  (  12-4  )  ;  m.  •  DDn.  325 
(  623-52  ),  SG.  to  Rivera,  7-10-47  :  GTS.  rv  (  4-6  ).  *nw.  Himalava  ;  GTS.,  m,  ( iii-xii— C  )  A  Syn.  vn 
(1-42— C).  ‘Waugh’s  24-iuch  No.  1  [  148  ].  •  DDn.  462  (  100-8  ),  SG.  to  Mil.  Dept.,  12-2-48. 
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With  regard  to  the  series... down  the  valley  of  the  Indus  from  Peshawar  to  Karachee,  ... 
it  will  hardly  be  possible  to  commence  that  work  much  before.. .the  N.w.  Beries  may.. .reach 
the  vicinity  of  Peshawar,  because  it  will  be  difficult  to  render  more  than  three  parties... 
available'.  ...  There  are  seven  parties  of  the  q.t.  Survey  in  all.  Of  these  one  is  now  employed 
on  the  Coromandel  Coast,  another  on  the  Bombay  coast,  and  a  third  will  be  engaged  on  the 
very  important  work  of  carrying  a  longitudinal  series  along  the  parallel  of  24°  from  Sironj 
to  Karachee,  in  continuation  of  the  Calcutta  Longitudinal  Series  [  37-42  J1. 

In  addition  to  the  main  triangulation  Du  Vemet’6  party  was  to  make  a  general 
survey  of  the  hills  to  the  north.  He  was  to  keep 

the  principal  triangulation  as  far  to  the  south  as  practicable.  The  northern  portion  of  the 
hilly  regions  can  be  most  conveniently  laid  down  by  secondary"  work.  ...  Lofty"  mountains 
can  be  visited  for  secondary  purposes  with  a  small  theodolite  at  the  precise  Beason  when  those 
stations  are  most  easily  accessible,  the  angles  being  taken  to. ..pole  and  brush,  which  when 
once  fixed  remain  always  ready  for  observation.  ...  It  will  be  an  object  of  importance  to  form 
a  complete  military  map  on  a  scale  of  two  miles  to  the  inch.  ...  The  elevations  and  positions  of 
the  snowy  peaks  will  be  best  fixed  from  the  principal  stations,  and  as  these  secondary  triangles 
will  be  very  large  their  spherical  excess  will  need  to  be  computed  [  82,  282  ].  ... 

*  An  allowance  of  100  rupees  per  mensem  has  been  sanctioned  to  the  officer  in  charge  for 
conveyance  of  his  baggage  in  the  mountains.  This  allowance  will  be  drawn  throughout  the 
vear,  and  is  in  the  nature  of  a  contract,  ...  no  account  of  the  expenditure  being  required.  ... 
A  similar  mountain  allowance  of  60  (  sixty  )  rupees  per  mensem  has  been  sanctioned  for  each 
sub-assistant.  ..tliroughout  the  year  [  375,  405-6  f. 

During  his  first  season,  1S47-8,  Du  Vemet  completed  19  principal  triangles 
up  to  Riipar  on  the  Sutlej,  the  right  flank  resting  on  hills  from  4,000  to  9,700  feet  and 
the  left  on  the  Siwalik  range,  with  a  network  of  secondary  triangles  from  which 
snow  peaks  were  fixed.  A  general  map  was  kept  up  on  the  J-incb  scale  and  the 
old  survey  by  Hodgson  and  Herbert  rectified  and  filled  up  [  m,  31-40  ].  Tw  o 
Madras  officers,  Halpin  and  Strange,  were  attached  for  instruction  [  371,  379,385  ]3. 

In  March  1848  trouble  flared  up  at  Multan,  and  by  September  the  whole  Punjab 
was  involved  in  the  2nd  Sikh  war4.  Du  Vemet’s  party"  had  taken  the  field  in 
Hoshiarpur  in  October,  and  had  to  retreat  to  Kalka  ; 

Captain  Du  Vernct  did  not  leave  Dehra  till  the  13th  of  October  and  he  had  made  but 
small  progress... when  an  insurrection  broke  out  in  the  valley  of  the  Saon,  or  Jaswan  Dun, 
which  drove  the  whole  party  from  the  field. 

Captain  Du  Vernet  with  a  large  theodolite  narrowly  escaped  capture,  but  Sub- Assistant 
Mr.  C.  Olliver  was  less  fortunate,  and  was  made  prisoner  by'  the  rebels,  who  plundered  his 
property  and  destroyed  one  of  the  12-inch  theodolites6  [  162  ].  ...  Mr.  Olliver  was  marched  off... 
as  a  prisoner  to  the  Rajah  at  Amb,  and  after  undergoing  considerable  privations  during  a  captiv¬ 
ity  of  8  days,  was  eventually  released  by  a  detachment  of  the  29th  nj.  ...  After  these 
adventures  he  returned  to  headquarters  in  good  health,  but  with  the  loss  of  all  his  equipment, 
for  which  he  ultimately  received  compensation,  800  rupees  [  474  ]*. 

Work  was  resumed  in  January,  and  the  main  triangles  carried  forward  to  the 
Beas  [  pi.  6  ].  Keelan  and  Mulheran  were  employed  on  minor  triangulation  south¬ 
ward  to  the  Beas-Sutlej  junction  and  north  to  Mandi7.  During  the  next  season, 
1849-50,  Du  Vemet  advanced  to  the  borders  of  Jammu,  and  obtained  permission 
from  Maharaja  Gulab  Singh  to  enter  his  territory.  Unfortunately  local  objections 
were  raised  to  the  occupation  of  Trikota  or  Tirebtar  [36-7,  479-80], 

a  mountain  ton  thousand  feet  high,  very  difficult  of  access,  and  in  part  covered  with  snow, 
at  the  south  base  of  which,  in  a  deep  ravine  eight  miles  from  the  peak,  ...  is  a  Hindu  temple. 
A  barkandaz... accompanied  by  several  persons  deputed  by  the  Maharaja’s  people. ..proceeded 
to  the  Tirebtar  mountain  to  build  a  station  on  the  highest  part  of  the  rocky  peak.  They'  there 
found  a  stone. ..having  a  rough  figure  on  one  side  obout  8  inches  high.  ...  The  Kotwal  accora- 
panying  The  barkandaz,  and  in  the  service  of  the  Maharajah,  displaced  the  Btone  to  make 
room  for  my  station. 

A  formal  complaint  came  through  from  Lahore  that  a  saored  hill  .bad  been 
desecrated  and  Du  Vemet  bad  to  withdraw  bis  party  ; 

1  DDn.  462  (  1 30—4  ),  12—5—47.  *  DDn.  492  (68-71  ),  1 2—6—47 ;  ABsts.  James  MuLberan,  Chas.  Olliver, 

Blewitt,  J.  Dyer,  Pierce,  &.  Burt.  *  OTS.  m  (  iii-xii — C  )  Syn.,  vn  ( li — C ) ;  DDn.  462  (  265-307  ),  16-1-19 
(  37  ).  •  battles  Cbiliinwals,  13-1-49  ;  Cujrut,  21-2-49  ;  treaty,  Rawalpindi,  14-3—49.  ‘sent  to  England 

for  repair.  •  DDn.  642  (  37  ),  SG.  to  Mil.  Dept.,  2S-8-50.  7  OTS.  m  ( iv— C  ),  Syn.  vn  (  b— €  ). 
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Croat  pocunmry  long  lias  occurred,  but  the  orders  of  the  Board  at  Lahore,  ...  together  with 
the  Maharajah’s  objections  to  ray  occupying  any  part  of  the  Tirebtar  mountain  for  a  Btation, 
loft  me  no  alternative.  I  was  obliged  to  sacrifice  the  whole  of  my  work1.  .  • 

According  to  the  Surveyor  General  the  objection  arose 
entirely  from  misconception  of  the  localities,  because  the  summit  of  the  mountain,  -which  is 
about  10,000  feet  above  the  levol  of  the  see,  is  situated  full  8  miles  from  the  sacred  temple, rand 
I  have  no  doubt  that  if  the  matter  had  been  amicably  explained  to  His  Highness  the  prohibi¬ 
tion  might  have  been  removed. ..but,  as  the  President  of  the  Beard  of  Administration  took  an 
unfavourable  view  of  the  subject,  it  became  necessary  to  nbandon  Trikota  as  a  principal  station*. 

The  secondary  operations,  comprising  both  triangulation  and  half-inch  plane- 
tabling,  now  extended  for  a  width  of  about  150  miles  and  were  of  high  importance. 
The  Surveyor  General  therefore,  directed  Du  Vemct  to  give  his  whole  attention 
to  this  topographical  tvork,  whilst  Logan  who  had  become  available  from  the 
North-East  Longitudinal  [i8J  took  over  the  principal  triangulation. 

I  propoBe...to  place  lilr.  Logan’s  party  upon  the  principal  triangulation  to  which  his 
attention  will  be  entirely  confined,  while  Capfain  Du  Vernet  will  be  engaged  in  the  topo¬ 
graphical  details  of  the  mountains,  wliich  will  also  require  his  undivided  care  [  200  ]3. 

Du  Yernct’s  party  at  this  time  numbered  no  fewer  than  nine  sub-assistants4, 
of  whom  Keelan  bad  been  detached  for  several  months  of  season  1849-50  on  a  route 
survey  of  the  Surveyor  General’s  journey  to  Peshawar  [  202,  337  ].  On  his  return 
he  had  carried  minor  triangulation  down  the  Bras  river  to  the  Sutlej. 


North-West  Himalaya  ;  Logak,  1850-2 
Logan’s  party  was  now  designated  the  Second  Hill  Series5. 

Mr.  Logan  will  prosecute  the  principal  series  towards  Peshawar... with  the  greatest  possible 
rapidity.  ...  This  is  a  point  of  very-  great  importance  in  order  to  supply  the  means  of  connect¬ 
ing  as  speedily  as  possible  the  \-arious  detached  and  desultory  surveys  which  have  been  executed 
in  Hnxara,  Peshawar,  etc.,  as  well  as  to  furnish  a  proper  basis  for  new  and  systematic  survey 
in  the  contiguous  parts  [  210,  296  ].  ...  ^Ir.  Logan  will  take  the  field  at  the  close  of  the  monBoon, 
and  proceed  to  the  town  of  Samba. ..about  18  miles  south-east  of  Jamboo®. 

The  Surveyor  General  further-ordered  that  the  aeries 
should  follow  as  straight  a  course  sb  practicable  to  the  plain  of  Chach  immediately  north  of 
Attock,  but  it  will  be  desirable  to  avoid  mountains  above  6,000  or  7,000  feet  high  as  principal 
stations  because  they  cannot  readily  be  visited  in  the  winter  season  for  final  observation.  ... 

All  remarkable  mountains  on  your  north  flank,  as  well  as  conspicuous  hills  to  the  south, 
should  be  marked  as  secondary  stations,  and  duly  connected.  ...  It  will  also  be  desirable  to 
fix  one  or  more  points  in  all  towns  [  and  ]  cantonments.  ...  I  need  not  point  out  the  advantage 
oTfixing  the  positions  and  altitudes  of  as  many  sn owy  peaks  as  you  can  determine,  more  parti¬ 
cularly  of  the  Pir  Pinjal  range,  and  the  snowy  peaks  seen  over  the  Ch&mba  range  [  86-7  ].  ... 

Regarding  the  occupation  of  Trikota  mountain  as  a  station  of  observation,  ...  you  will 
spare  no  effort  to  carry  out  the  series  independent  of  that  Bacred  mountain  but,  if  after  every 
exertion  your  endeavour  should  fail,  you  will  then  to  try  to  obtain  the  consent  of  the  partieB 
interested  on  the  spot  and  of  the  Maharajah.  ...  Force  must  on  no  account  be  resorted  to, 
but  everything  should  be  done  in  the  most  conciliatory  manner.  ...  His  Highness  the  Maharaja 
Goolah  Singh  is  well  known  to  be  friendly. ..towards  the  Survey,  and  no  opposition  need  be 
apprehended  except  from  subordinate  authorities.  ...  Very  little  work  remains  to  be  done  in 
the  Jummoo  territory,  and  every  exertion  should  be  made  to  traverse  it  speedily7. 

In  liis  report  of  November  1850  Logan  records  that 
the  party  arrived  at  Samba  on  the  9th,  Gurhagurh  on  the  11th,  ...  Mr.  Logan  and  Mr.  James 
[w.r.n.]  proceeding  towards  Trikota  mountain,  at  the  foot  of  which  they  arrived  on  the 
afternoon  of  the  16th.  ...  The  mountain. ..appearing  unsuited  for  a  station — both  owing  to  the 
expense  of  road  construction. ..and  the  dislike  wliich  the  inhabitants... entertain  to  having  a... 
survey  station  on  it — notwithstanding  the  permission  given  by  Maharaja  Goolab  Bingh— it 

1  DDn.  60G  (  79  ),  Du  Vernet  to  SG.  4-6-50.  *  DDn.  M2  (  37  ),  SG.  to  Mil.  Dept.  28-8-50.  ?ib. 

(76),  SG.  to  Bd.  of  Admin.  4-9-50.  ‘Keelan,  Mulbcran,  Cbas.  Olliver,  Blewitt,  John  Dyer,  Johnson, 
Talbot,  E.  Dver,  Summers,  GTS.  ill  (  vii — C  ).  *  had  continued  as  Cbendwar  Series  whilst  on  the  NX. 

LoDgl.  [  16—1  7,  361  ].  *  DDn.  542  (  37  ),  SG.  to  Mil.  Dept.  20-8-50.  7  DDn.  499  (  374  ),  SG.  to  Logan, 

27-9-50. 
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was  determined  to  abandon  the  intention  of  retaining  it  as  a  station,  and  to  select  in  its  stead 
the  hill  of  Tarakote  situated  immediately  to  the  south  of  it.  ... 

Unfortunately  Tarakote  was  not  visible  from  Sumnabanj.  ...  Mr.  Logan  proceeded  to  visit 
the  Siraoli  mountain,  and  arrived  at  the  summit  [  8177  ft.  ]...on  the  23rd,  but  had  hardly 
observed  the  bearings. ..before  a  violent  snowstorm  occurred,  which  in  a  few  hours  covered 
the  hill  with  several  inches  of  snow.  ...  Siraoli  could  not  be  used  as  a  station  from  the  middle 
of  December  to  the  middle  of  March  owing  to  the  immense  quantity  of  snow  which  remains 
upon  it  [  222  ].  ...  It  was  with. ..difficulty  that  a  party  of  hillmen  were  induced  to  ascend  the 
mountain  on  the  25th  November  in  search  of  seven  men  of  Mr.  Logan’s  party  who  had  lost 
their  way  down  on  the  23rd,  even  when  the  snow  on  the  hill  did  not  exceed  six  inches'. 

It  was  eventually  decided  to  abandon  the  line  along  these  higher  hills,  and  to 
follow  one  “along  the  lower  range  of  bills  and  partly  along  the  undulating  country 
at  the  foot  of  the  hills  in  which  there  are  several  elevated  mounds,  the  sites  of  old 
villages”2.  Observations  were  commenced  in  January,  and  completed  up  to  the 
Jhelum  by  the  eDd  of  the  season  besides  secondary  triangles  to  fix  Sialkot  and 
Jammu,  and  peaks  of  the  Pir  Panjal.  Minor  triangulation  was  carried  down  the 
Ravi  and  across  the  Bari  dodb  by  Hennessey  to  make  junction  with  Keelan’s  work 
on  the  Beas,  and  to  supply  data  for  revenue  surveys3  [  11S,  273,  296  ]. 

During  season  1851-2  Logan  brought  the  principal  triangles  forward  from  Jogi- 
Tila,  one  of  the  peaks  of  the  Salt  Range,  to  close  in  the  Chach  volley  east  of  the 
Indus,  but  he  was  not  able  <0  get  the  view  to  Nanga  Parbat  that  the  Surveyor 
General  had  hoped  for  [  86  ]4.  William  James  took  the  approximate  series  up  to  the 
Indus,  marked  out  a  line  for  the  Chach  base,  and  then  laid  out  the  first  two 
figures  of  the  Great  Indus  series  [44  ;  pis.  3,  5,  7  ].  He  then  ran  a  secondary 
series  to  Peshawar  ; 

On  the  completion  of  the  work  at  Chach,  Mr.  James  was  directed  to  proceed  southward 
for.. .selecting  the  stations  for  a  series  of  principal-  triangles  to  be  eventually  extended  down 
the  river  Indus.  ...  After  selecting  five  stations,  Mr.  James. ..proceeded  to  Attock  to  commence 
the  Peshawar  series.  This.. .was  undertaken  for.. .connecting  Lieutenant  Walker’s  Peshawar 
survey  with  the  general  operations  of  the  Great  Trigonometrical  Survey,  as  well  as  for  deter¬ 
mining  accurately  the  position  of  Peshawar  itself  [  215—6  ]. 

The  survey  was  commenced  on  the  27th  February’,  and  although  the  weather  immediately 
became  exceedingly  unfavourable. ..the  series  was  completed  on  the  9th  of  April5. 

James  was  escorted  by  a  troop  of  the  Guides  which  he  left  t.o  guard  his  signallers 
at  Takht-i-bhai  near  the  Swat  border,  whilst  he  moved  to  his  next  station.  A  party 
of  Swat  tribesmen  surrounded  the  hill  and,  being  at  first  mistaken  for  the  return  of 
James  himself,  were  able  to  get  into  the  camp,  and  were  only  driven  off  after  a 
sharp  struggle  and  several  casualties6  [  475  ]. 

Logan  completed  observations  up  to  Chach  by  January’  1852,  and  then  observed 
the  first  two  polygons  of  the  Great  Indus  series  that  were  urgently  required  for 
Robinson’s  topographical  survey  [  210-I  ].  For  season  1852-3  the  party  was  sliifted 
to  the  Rahun  series  near  Ludliiana  [  50  ],  and  the  following  season,  1853-4,  joined 
in  the  measurement  of  the  Chach  base-line  [  40-1  ]. 

Great  Longitudinal,  1848-53 

In  October  1848  Ronny-Tailyour  marched  the  old  Maluncha  party  from  Dehra 
Dun  to  start  the  Great  Longitudinal  series  from  Sironj  to  form  the  southern  limit 
of  the  north-west  grid  of  triangulation.  This  series  was  to  follow  parallel  24°  in 
extension  of  the  Calcutta  Longitudinal,  and  to  closo  on  a  base-line  to  be  measured 
at  Karachi7.  The  party  included  a  y’oung  military  officer  Alexander  Strange  who 
had  spent  one  season  with  the  North-West  Himalayra  scries,  and  two  experienced 
assistants,  Lane  and  William  Rossenrode,  the  latter  taking  the  important  task  of 
laying  out  the  triangles  in  advance. 

1  Kashmir  Series  broke  out  from  thin  side  Gurhagerh-Samnabanj  [  222,  pi.  6  ].  *  DDn.  503  (  170  ) 

1-12-50.  *  Assts. :  Wm.  <&  John  James.  Hennessey ,  Carty.  4  DDn.  591  (112-4),  31-12-51.  *10  triangles 

^hH.ineh  theodolite  ;  DDn.  010  (  8H  ),  Log.in  to  SG.t  27-7-52.  '(ITS.  m  &  Syn.  1  (  x*v- vi  — D  ). 

OTS.  1  (  12  )  ;  in  (  iii-xiii — B  )  &  %n.  11  (  iii,  i-  1 48  —B  ). 
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The  series  being  of  particular  importance  [2,  98  ]  was  like  the  North-West 
longitudinal  to  be  laid  out  in  quadrilaterals  and  polygons,  and  angles  were  to  be 
observed  with  Troughton  &  Simms’  3-foot,  theodolite.  Certain  small  defects, 
found  in  the  theodolite  at  the  first  stations  wore  put  right  by  Strange  [  150  ]. 

Kenny  completed  observations  at  13  principal  stations  between  January  ancE 
Majr  1849,  before  he  was  stoppod  by  thick  weather1.  Rossenrode  carried  the  apk 
proximate  series  a  full  200  miles,  covering  the  junction  with  the  Khanpisura  series  of 
the  Bombay  tri angulat  ion  [  55-6  ]2.  Rivers  joined  up  with  his  party  for  several 
months,  and  assisted  mainly  on  secondary  triangles  and  topographical  sketching 
which  the  Surveyor  General  had  specially  asked  for3  [  51,  120-2,  391-3  ]. 

After  spending  the  rains  at  Nimach  Rcnny  was  called  up  to  Debra  Dun,  leaving 
Strange  in  charge  from  6th  September  18491. 

During  season  1849-50  Strange  advanced  westwards  through  south  Rajputana, 
observing  at  18  principal  stations,  with  four  azimuths,  and  making  good  junction 
with  the  several  meridional  series  of  the  Bombay  triangulation.  By  the  beginning 
of  March  the  atmosphere  had  become  so  thick  with  dust  haze  that,  after  waiting  six 
days  without  seeing  any  signals,  he  closed  fieldwork,  much  to  Waugh’s  indignation 
[  366  J.  Rossenrode  carried  on  till  10th  April,  by  which  time  he  advanced  the 
approximate  series  to  about30  miles  beyond  Abu,  at  which  station  the  whole  party 
assembled  for  the  rains  [  99  ]. 

This  southern  area  of  Rajputana  is  a  rough  country,  running  through  _ 

the  native  states  subject  to  Seronj,  Gwalior,  and  HoLkar.  To  the  west  of  Neemuch  the  nature 
of  the  country  is  more  formidable,  and  the  series  enters  a  wild  uncivilized  land  whose  rugged 
hills  and  dense  jungles  are  the  abode  of  the  Bheel  and  Melia  tribes  with  whom  it  is  very  difficult 
to  deal  on  amicable  relations.  Villages  are  here  thinly  scattered,  cultivation  meagre,  and 
provisions  consequently  dear  and  scarce.  These  characteristics  become  aggravated  as  the 
series  proceeds  over  the  Arabulli  range  of  mountains,  to  cross  which,  even  by  the  high  road, 
is  a  work  of  difficulty  [362,  467  ].  ...  The  unfrequented  mountain  passes,  contracted  by  rocks 
and  overhung  by  dense  jungle,  afford  passage  but  for  a  single  man. 

Beyond  Mount  Ahoo  the  difficulties. ..will  be  of  another  and  often  of  more  formidable 
character,  ...  being  a  complete  desert6. 

Strange  wrote  fully*  of  all  his  difficulties  ; 

Having  been  16  years  in  the  country  I  am  not  without  experience  of  travelling  in  India, 
having  traversed  in  several  directions  the  entire  Madras  Presidency,  besides  proceeding  by 
land. ..from  Trichinopoly  to  Simla,  ...  and. ..no  country  so  difficult.. .have  I  ever  seen  or  heard 
described.  The  Himalaya,  of  which. ..I  have  some  knowledge,  present  no  difficulties  to  be 
compared  with  the  very  peculiar  tract  through  which  my  work  at  present  lies. 

He  went  on  to  press  for  increased  allowances  for  himself  and  his  staff  but  failed 
to  win  much  sympathy  from  the  Surveyor  General  [  99-100,  453  ]c. 

During  season  1850-1  he  took  his  triangles  some  sixty  miles  through  these 
rough  hills  working  from  Mount  Abu  first  along  his  northern  stations,  and  then 
back  along  the  southern  flank.  He  completed  observations  at  24  principal  stations, 
with  reciprocal  vertical  angles  at  ten  of  them  and  astronomical  azimuths  at  four. 
The  cantonments  of  Deesa  and  Erinpura,  and  the  cities  of  Siroli  and  Udaipur 
were  fixed  by  secondary  triangles7. 

His  greatest  difficulty  was  the  transport  of  the  great  theodolite  from  one  rocky 
hill-top  to  another  [  362  ].  At  the  highest  point  of  Mount  Abu,  he 
had  the  satisfaction  of  seeing  the  great  theodolite  arrive  safely  at  the  station.  ...  The  united 
efforts  of  36  men  were  required  for  the  box  containing  the  body  of  the  instrument  alone,  instead 
of  its  usual  complement  of  16  men,  and  its  progress  even  with  tills  large  number  was  slow  and 
laborious.  ...  Provided  the  width  of  the  road  he  sufficient  to  afford  firm  footing  to  the  men, 
and  that  good  steady  bearers  be  under  the  poles,  almost  any  degree  of  steepness,  ruggednesa, 
and  irregularity  maj'  be  surmounted  by  the  aid  of  additional  men  hauling  on  ropes  and  sup¬ 
porting  the  hearerB.  ...  The  instrument  on  several  occasions  safely  surmounted  the  most  abrupt 
and  broken  acclivities,  Borne  of  which. ..must  have  presented  an  angle  of  not  less  than  40°. 

1  with  azimuths  at  3  stations.  *  DDn.  462(  358  ),  Report  184 S? —  9,  1-9— 49.  ’  JO  Cat .  (258,  266), 

Route  BTyB.  by  James  Fraser  between  ors.  Stns.  4assta.;  Lane,  Ros--enrode,  Pierce,  Burt.  1  DDs.  642 
(  37  ),  SG.  to  Mil.  Dept.  20-6-60.  *  DDn.  708  (  81  ),  23-10-50.  7  DDn.  542  (  24  ),  Report  1850-1,28-1-51. 
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He  devised  a  form  of  harness  by  which  the  great  box  was  suspended  from  two 
float  baTnboo  poles  with  the  bottom  of  the  box  slung  more  than  three  feet  above 
the  ground,  and  yet  secured  from  turning  or  slipping  ; 

Had  not  this,  or  some  analogous  plan,  been  adopted,  the  instrument  could  never  have 
been  carried  up  my  hill  stations.  ...  Making  good  roads  would  have  cost.. .enormous  sums  of 
money,  ..7whilst...an  inferior  instrument  would  have  depreciated  the  character  of  the  work-  ... 

Bad  as  the  Arabulli  country  is,  its  difficulty... is  much  enhanced  by  the  unwillingness  of  the 
inhabitants  to...[  carry  ]  loads.  ...  I.. .should  certainly  have  been  very  seriously  delayed  but  for 
the  services  of  a  native  officer  of  the  Meywar  Bheol  Corps,  ...  Subadar  Chuttur  Tewaree.  ... 
Having  been  long.. .employed  in  recruiting  from  the  Bheel  population. ..his  influence  with  them 
was  extraordinary.  A  word  from  him  sufficed  to  collect  strong  gangs  of  carriers  when  no  per¬ 
suasion  from  anyone  else  was  listened  to1  [  117  ]. 

Rossenrode  made  a  rapid  reconnaissance  of  the  desert  to  within  50  miles  of 
Tatta  [  99-100  ;  pi.  1  ]  and  found  it 

a  vast  arid  tract.. .scanty  in  villages,  which  are  for  th9  most  part  small  and  poor,  ...  at  great 
distances  from  one  another,  and. ..chiefly  inhabited  by  cattle  graziers,  ...  [  with  ]  no  means  of 
provisioning  a  party  of  the  survey.  ...  I  should  suggest  that  suitable  depots  for  such  provisions 
be  established  at  the  centre  of  each  polygon  for  duly  furnishing  the  surrounding. ..stations. 

Water  is  indifferent,  and  in  some  places  decidedly  bad  and  unwholesome.  Where  it  does 
exist  is  chiefly  by  artificial  means,  as  in  small  tanks  and  ponds  in  which  people  collect  rain¬ 
water.  There  are  also  some  katcha  wells  from  20  to  40  feet,  and  pucka  wells  from  100  to  150 
feet  below  the  surface,  generally  containing  a  depth  of  water  from  2  to  4  feet.  When  at  any 
ploce  these  sources. ..become  exhausted... the  few  families  of  the  locality  migrate  to  some  more 
favoured  spot. 

The  desert  consists  of  a  vast  undulating,  wavy,  sandy  tract,  abounding  in  ridges  and  low 
sandhills  varying  in  height  from  60  to  80  feet*.  Some  of  these  seern  permanent  from. ..having 
their  sides  covered  with  vegetation,  and  would  prove  of  great  value  as  trigonometrical  stations, 
...  requiring  a  superstructure  of  only  6  to  15  feet,  and  the  expense  of  these  towers  may  be  some¬ 
what  diminished  by  occasionally  cutting  rays  across  the  tops  of  a  few  of  the  sand  ridges.  ... 

Bricks  will  in  most  cases  be  made  close  to  the  stations  from  clay,  ...  but  the  water  for 
constructing  them,  and  building,  ...will  in  many  instances  [  come  ]... from  5  to  10  miles  in 
camel  pakals.  ...  Lime  can  only  be  procured  at  f  x  ]  and  [  y  ],  and  the  expense. ..will  be 
greatly  enhanced  owing  to  its  requiring  camel  carriage.  ... 

All  travellers  use  camels,  and  men  on  foot  can  with  difficulty  accomplish  a  long  march, 
not  only  on  account  of  the  nature  of  the  sand,  but  owing  to  the  scarcity  of  water,  combined 
with  a  nut-shaped  thorn  with  long  spikes  or  spears. ..to  bo  found  through  the  whole  extent 
of  the  desert  thickly  strewn  on  the  soil  and  on  the  grass  which  produces  it.  To  avoid  this 
thorn  the  inhabitants  wear  leather  stockings.  ... 

Workmen  and  labourers  must  be  obtained  from  a  distance,  and  employed  on  regular 
monthly  pay  to  assist  in  building  the  towers,  and  in  fact  to  render  every  aid  hitherto  obtained 
from  coolies,  masons,  carpenters,  and  others  temporarily  hired.  ... 

On  the  whole  the  expense  will  be  far  less  than  might  have  been  anticipated3. 
Rossenrode’s  hopes  were  justified,  and  he  was  able  to  lay  out  his  approximate 
series  of  polygons  and  quadrilaterals  without  any  artificial  construction  other  than 
masonry  pillars  sufficient  to  take  the  feet  of  the  great  theodolite. 

The  approximate  series  has  been  extended  by  Mr.  Rossenrode  [  writes  Strange  ]... nearly 
half  acroes  the  desert,  a  distance  of  about  145  miles,  attaining  the  longitude  of  73°  15',  and 
comprising  one  doublo  hexagon,  three  single  hexagons,  and  four  quadrilaterals,  formed  by 
31  principal  stations  [99]  ...  From  Aboo  to  the  borders  of  the  Runn  the  country  is  a  very- 
difficult  one  for  selecting  stations,  consisting. ..of  long  and  gentle  undulations  of  nearly  equal 
elovation,  and  clothed  with  jungle  from  12  to  20  feet  high.  ... 

For  several  months,  owing  to  the  negligence  of  the  Dccsa  dak,  his  communication  with  me 
was  virtually  severed.  It  was  uncertain  whether  or  not  towers  would  be  required,  and  if 
required  ho"w  materials  wore  to  be  obtained.  ...  I  could  only. ..leave  it  to  his  discretion4. 

Strange  completed  his  observations  across  the  desert  in  the  one  season,  1851-2; 

Sucess  depended  chiefly  on  traversing  the  desert  at  tho  best  season.  ...  The  bost  smison 
being  very  brief,  not  more  perhaps  than  three  monthB  in  duration,  it  was  necessary  that  the 
rate  of  rny  progress  should  be  very  much  more  rapid  thun... customary.  ... 

*  DDd.  615  (  51  ),  Strange  to  SG.,  21-5-51.  *  A  grand  view  can  now  be  bad  on  flight  between  Delhi 

and  Karachi.  *DDq.  708  (  92  ),  Rossenrode  to  Strange,  30-1-50.  4  DDn.  616  (51  ),  21-5-51. 
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I  therefore  applied  all  my  resources  to  the  task  of  reaohing  the  fertile  plains  of  Soinde 
in  one  very  brief  season.  ...  The  objeot  was  fully  attained,  the  triangulation  of  about  3  degrees 
of  longitude  with  the  allotted  number  of  observed  azimuths,  viz.,  B,  having  been  completed 
in  the  spaoe  of  3  months  and  ten  days. 

He  made  careful  provision  for  transport  providing  a  full  forty  camels  for  water 
and  supplies  ;  .7  . 

The  greater  portion  of  these  camels  -were  employed  in  establishing  two  depots  of  grain 
obtained  at  Deosa,  ...  each  depot  containing  20  days  supply.  The  camels  were  tbeD  employed 
in  keeping  the  camp  and  the  detached  signal  men  and  secondary  party  supplied  with  provisions. 
Each  signal  party  was  allowed  one  camel  loaded  with  grain.  Mr.  Rossenrode  had  8  camels, 
and  Mr.  McGill1  the  same  number.  The  rest  were  constantly  engaged  in  carrying  grain  and 
fetching  water  for  the  main  camp. 

Additional  porters  were  required  for  the  great  theodolite  ; 

The  number  usually  allowed  would  not  suffice  to  carry  the  instrument  long  marches  over 
the  deep  Bandy  country.  It  was  one  of  my  principal  rules  this  Beason  to  make  but  one  march 
from  station  to  station.  ...  I  never  deviated  from  it.  ...  I  thought  the  circumstances  justified 
my  entertaining  eight  additional  bearers. 

The  desert  crossed  was  the  southern  part  of  the  Great  Indian  Desert  locally 
known  as  thar  [  or  thnl,  7,  47  ],  and  often  termed  “The  Little  Desert”  ; 

The  popular  idea  of  a  desert  is  that  of  a  boundless  and  barren  level  plain  of  loose  sand, 
arid  and  scorched,  and  unmarked  by  any  fixed  habitation  of  man.  The  “Little  Desert” 
differs  widely  from  this.  It  is  throughout  composed  of  sandhills,  whose  general  form  is  that 
of  a  long  straight  ridge  with  a  conical  transverse  section.  These  ridges  seldom  unite,  but  stand 
at  close  and  regular  intervals,  generally  lying  in  the  same  direction.  The  ripple  mark  on  the 
sea  shore  affords  a  fair  illustration.  ...  Some  of  these  sandhills  are  perhaps  a  mile  long,  and 
they  vary  from  50  to  about  300  feet  in  height.  Their  6ides  are  deeply  channelled  by  the 
rain.  ...  These  BandhillB  are  evidently  permanent. 

There  is  more  jungle  than  might  be  expected,  ...  but  it  is  low  and  almost  leafless.  There 
are  no  trees.  The  whole  desert  in  the  cold  season  is  clothed  with  grass  attaining  a  height  in 
many  parte  of  two  feet.  It  is  at  that  period  much  resorted  to  as  a  pasture  land  by  owners  of 
large  herds  of  cattle,  by  whom,  however,  it  is  deserted  on  the  approach  of  the  hot  weather. 

The  permanent  population  is,  of  course,  scanty.  ...  Villages  are  scattered  at  intervals  of 
from  8  to  12  miles,  and  consist  of  a  few  conical  huts,  scarcely  a  man’s  height,  and  rudely  con¬ 
structed  of  twigs  and  grass.  A  few  camels  and  a  well  comprise  the  wealth  of  the  village.  No 
cultivation  is  attempted  except  during  the  rains,  when  an  uncertain  crop  of  bajree  is  obtained1. 

A  fine  race  of  men  inhabit  this  inhospitable  region,  athletio,  ...  independent,  cheerful 
and  civil.  Intelligent  and  brave,  they  only  require  to  abstain  from  their  favourite  puisuit  of 
cattle-stealing  to  rank  above  almost  any  other  natives  of  India.  ... 

Travelling  in  the  desert  is  exceedingly  laborious  to  men  carrying  loads.  No  sooner  is  one 
sandhill  passed  than  another  presents  itself.  Their  sides  are  very  Bteep,  and  every  frequented 
track  is  converted  into  deep  loose  sand  into  which  the  feet  sink  to  the  ankle.  No  carts  are 
used,  nor  are  loads  ever  carried  voluntarily  by  the  inhabitants  otherwise  than  on  camels,  ... 

The  air  in  the  desert  in  the  cold  months  is  very  transparent,  nor  did  I  witness  any. ..mirage 
[65].  On  the  whole  I  consider  the  “Little  Desert”  to  be  a  tract  favourable  to  our  operations. 

The  transition  from  the  desert  to  the  plains  of  Scinde  is  surprisingly  sudden.  In  the  spaoe 
of  a  hundred  yards  the  traveller  leaves  sand  and  sandhills,  and  enters  a  perfectly  flat  country 
with  a  firm  black  loamy  soil.  Inhabitants,  customs,  language,  and  vegetation,  are  exchanged 
with  the  same  startling  abruptness.  That  part  of  Scinde  reached... this  year  is. ..perfectly 
flat — the  soil  is  hard,  black,  and  devoid  of  grass — jungle  is  plentiful  and  thick. 

The  oountry  is  populous  and  cultivated,  and  it  is  intersected. ..by  irrigating  canals  dry  in 
the  oold  season.  Such  a  country  is.. .a  very  unfavourable  one  to  us*. 

A  few  of  the  stations  along  the  southern  flank  lay  in  the  Rann  of  Cutch,  where 
conditions  were  difficult,  and  mirage  frequent  [  58  ].  The  Rann  was  found  in 
November  to  be  superficially  dry,  .  • 

the  soil  of  a  dark  oolour,  totally  without  vegetation,  and  in  many  places  bo  smooth  as  to  refleot 
the  image  of  the  sun  like  water.  The  soil,  however,  becomes  dry  to  the  depth  of  an  inch  or 
two  only,  and  this  crust  being  removed  e  soft  quagmire  strongly  impregnated  with  sait  is 
discovered,  from  which'  abundance  of  vapour  constantly  arises. 

1  James  Hamilton  [431  ].  ‘fcojra  =  an  Indian  Grain,  ptncillarit  tpicalo.  *  OTS.  615  (  195), 
Strange  to  SG.,  report,  1851-2,  7—4—52. 
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In  the  rains  the  Runn  is  entirely  flooded  by  ram  and  sea -water  oombined  which,  on  eva¬ 
porating,  leaves  the  salt... covering  the  surface  of  the  depressed  portions1. 

In  January  1852  Strange  took  two  months  leave,  handing  over  charge  to  Lane, 
who  observed  one  more  hexagon,  and  then  marched  the  party  back  from  the  neigh¬ 
bourhood  of  Umarkot  to  recess  at  Abu.  During  this  short  season  of  less  than 
months  observations  were  made  at  39  stations  over  a  direct  distance  of  180  miles, 
with  astronomical  azimuths  at  seven  of  them. 

For  season  1852-3,  the  last  of  four  spent  on  this  Great  Longitudinal  series, 
Strange  had  the  assistance  of  James  Tennant  who  had  joined  at  Abu  in  March  1852. 
They  started  out  on  15th  November  ; 

Sickness  still  prevailed,  ...  and  my  camp  suffe'-ed  very  considerably.  ...  Regular  marching 
had  no  doubt  a  beneficial  effect,  but  I  was  so  unfortunate  as  to  lose  by  death  four  men.  ... 

I  marched  straight  across  the  desert  to  my  station  of  Adoori  in  the  plains  of  Scinde,  which 
point  I  reached  on  the  8th  December.  ...  The  angles.. .were  taken  there  last  season  by  Mr.  C. 
Lane.  He  took  the  usual  precaution  of  establishing  four  outside  marks  90°  apart  as  points 
by  which  to  examine  the  permanence  of  the  station  centre  [  106  ].  ...  The  towers  of  both  Adoori 
and  Khori  had  inclined.  At  Adoori  I  was  able  to  place  the  instrument  over  the  true  centre, 
but  at  Khori  the  deviation  (  4  ■  95  inches  )  was  too  large.  ...  The  amount,  therefore,  of  the 
deviation  and  its  azimuth  w6re  duly  noted  and  all  angles  have  been  corrected. 

Work  progressed  smoothly  but — owing  to. ..grazing  rays — ...Blowly,  until  we  reached  the 
station  of  Chootlee.  Here  a  melancholy  detention  occurred.  ...  The  side  Cbootlee  to  Helaya 
...is  22  miles  in  length.  At  Chootlee  there  is  a  tower  of  37  feet ;  Helaya  is  on  a  very  low  hill. 
The  Indus  crosses  the  ray  about  two  miles  to  the  eastward  of  Helaya.  More  than  half  the  ray 
was  obstructed  by  very  dense  babool  jungle*,  and  it  wss  crossed  in  several  places  by  sheets  of 
water  which  caused  considerable  difficulty  in. ..clearing.  ...  Thick  dust  was  constantly  rising 
from  the  bed  of  the  Indus.  The  side  was.. .altogether  an  improper  one. 

They  were  held  up  here  25  days,  getting  only  occasional  faint  glimpses  of  the 
heliotrope  and  generally  finding  the  lamp  quite  invisible.  At  the  next  station 
there  was  trouble  with  the  tower  ; 

The  tindal  reported  that  lumps  of  earth  were  falling  from  the  tower,  and  that  it  emitted 
a  crackling  sound.  Finding  this  true  we  immediately  packed  up  the  instrument  and  struck 
the  observatory  tent.  At  about  7  o'clock  that  evening  one  angle  of  the  tower  fell.  ... 

Next  day  we  made  endeavours  to  dislodge  the  other  angle  with  small  blasts  of  gunpowder, 
but  without  success.  I  determined  therefore  to  depute  Mr.  Lane  the  task  of  having  the  uppor 
portion  of  the  tower  pulled  down  carefully.  ...  He  was  instructed  to  raise  a  ramp  around  the 
tower  extending  up  two-thirds  of  its  height,  and  to  rebuild  the  remaining  third  as  usual. 

The  masonry  pillar  appoared  quite  sound.  The  accident  was  owing  portly  to  the  height 
of  the  tower  (  39  feet  ),  and  portly  to  bad  workmanship.  All  my  towers  in  Scinde  are  construc¬ 
ted  of  alternative  layers  of  wood  and  earth.  The  wood  should  be  substantial,  and  the  earth 
should  be  wetted.  In  this  case  both  these  conditions  were  neglected  [  m  ]3. 

Regarding  the  grazing  ray  the  Surveyor  General  commented  ; 

The  difficulties.. .from  a  long  grazing  ray  crossing  a  great  river  show  how  desirable  it  is  in 
selecting  stations  to  avoid,  if  practicable,  rays  not  clearly  visible  at  maximum,  for  although 
observations  may'  be  obtained  to  faint  lights,  ...  there  can  be  doubt  that  the  angles  bo  obtained 
must  be  inferior.  ...  Mr.  Rossenrode's  experience  hardly  requires  this. ..to  be  impressed  on  him. 
In  117  stations  there  app>ears  to  have  been  only  one  which  gave  extremely  difficult  rays,  and  the 
configuration  of  the  country,  I  suppose,  rendered  it  unavoidable4. 

Rossenrode’s  contribution  to  the  success  of  the  longitudinal  series  had  been  most 
important ;  with  sound  judgement  and  great  energy  he  had  taken  the  approximate 
series  from  Sironj  to  Karachi  a  distance  of  nearly  700  miles  in  Jour  working 
seasons,  having  selected  no  fewer  than  113  principal  stations,  only  two  or  three  of 
them  having  to  be  shifted  later.  To  him  also  fell  the  responsibility  for  the  erection 
of  tower  stations  and  for  deciding  their  heights :  he  selected  a  site  for  the  base-line 
at  Karachi5.  During  season  1852-3  he  started  laying  out  the  Great  Indus  series. 

During  season  1852-3,  also,  secondary  triangulation  was  carried  out  by  Lane  to 
fix  the  positions  of  Hyderabad,  Kotri,  and  Jherak,  besides  the  port  of  Sonmiani. 
Other  towns  and  Manora  lighthouse  were  fixed  from  the  principal  stations. 

*QTB.  m  (  xi — B  ).  *  babul  =  acacia.  *  DDn.  618  (  53  ),  Report  1852-3,  9-7-53.  4  DDn.  591 

(  330  ),  SG.  to  Strange,  29-7-53.  1  for  these  tervices  granted  a  special  increase  of  pay  [  408  ]. 
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There  wore  incidents  during  the  last  stages  across  and  beyond  the  InduB  to  the 
hills  above  Karachi.  The  constant  dust  rising  from  the  river  bed  necessitated  the 
use  of  blue  lights.  At  one  station  Strange  had  sent  - 

both  to  Hyderabad  and  Kurrachee  for  a  further  supply.  ...  Before  the  blue  lights  arrived  pur 
constant  watching  was  rewarded  by  one  of  those  gleams  of  extraordinarily  clear  weather 
that  are  of  such  rare  occurrence  in  the  plains  at  this  b6bbod.  The  lamp  became  visible  for  the 
first  timo,  and  though  so  faint  as  to  strain  the  eye  most  painfully,  we  were  able  to  obtainr.. 
a  very  satisfactory  value  of  the  angle  required.  ... 

My  next  station  was  O  ha  tana.  On  the  evening  of  the  13th  April  between  9  to  10  o’clock 
a  storm  o{  wind  came  on  which  I  have  never  soon  equalled.  ...  Fortunately  a  number  of  men 
were  near  the  station  and,  inspired  by  the  tindal's  energy,  they  managed  with  the  greatest 
difficulty,  though  about  60  in  number,  to  keep  the  tent  from  being  precipitated  upon  the  instru¬ 
ment.  HOn  reaching  the  hilltop  I  was  thrown  to  the  ground  by  the  strength  of  the  wind,  for  the 
hill  lay  isolated  in  the  wide  plain  exposed  to  all  its  fury.  Bo  imminent  did  the  danger  appear 
that  I  at  once  commenced  dismantling  the  instrument.  I  got  the  telescope  Bafely  into  its 
box,  and  when  all  was  clear  I  made  the  tindal  and  another  trustworthy  man  help  me  lift  the 
instrument  off  its  stand  and  carry  it  outside  the  tent. 

There  was  no  time  to  put  on  the  lifting  irons  ;  we  placed  our  hands  underneath  the  foot- 
screws.  We  succeeded  in  depositing  it  on  the  ground  clear  of  the  tent,  and  though  this  was 
done  in  total  darkness,  and  in  the  midst  of  a  deafening  uproar,  ...  no  injury  whatever  was 
inflicted  on  the  great  theodolite. 

The  weather  which  had  been  for  some  time  unfavourable  became  after  the  storm  very 
clear,  and  our  observations  now  proceeded  satisfactorily.  Fortune  favoured  us.  Finishing... 
in  a  wild  uninhabited  tract,  we  at  length  reached  our  goal,  Nuggur  Petr  hill  station,  where 
on  the  evening  of  the  22nd  April  the  last  angle. ..was  taken,  and  the  work  successfully  brought 
to  a  close1. 

Whilst  Strange  was  completing  his  last  triangles,  Tennant  cleared  the  base-line 
site — “every  bush  rooted  up — level  observations  taken... twice  over. ..to  determine 
its  longitudinal  section”2.  It  fell  to  Tennant  also  to  make  the  tidal  observations  at 
Manora  required  for  adjusting  the  heights  of  the  longitudinal  series  and  for  the 
start  of  the  spirit-levelling  [  74,  76  ]. 

Strange  handed  over  charge  to  Termant  on  20th  October  1853,  and  joined  the 
Surveyor  General’s  office  at  Dekra  Dun,  with  a  view  to  taking  part  in  the  measure¬ 
ment  of  the  base-line  at  Chach  [  43,  158  ].  The  designation  of  the  party  was  now 
changed  to  the  Great  Indus  Series,  and  that  of  the  longitudinal  series  to  the  more 
specific  Karachi  Longitudinal  Series3. 

The  Surveyor  General  was  disappointed  to  find  that  there  was  a  discrepancy  of 
about  ten  inches  between  the  length  of  the  Karachi  base  as  measured  on  the  ground 
and  as  brought  up  from  Sironj  by  triangulation,  a  discrepancy  be  attributed 
to  uneven  settlement  of  some  of  the  towers4  at  the  Indus  crossing  and  in  lower 
Sind  f  106,  109  ]. 


Base-Lenes;  Chach,  1853-4 

The  Chach  base-line  was  measured  between  December  1853  and  February  1854 
at  the  junction  of  the  North-West  Himalaya  and  the  Great  Indus  series.  The 
west  end  of  the  base  falls  just  8  miles  east  of  Attock  Fort  [  pis.  5 ,  7  ]B. 

The  site  was  first  selected  by  William  James  of  Logan’s  triangulation  party  in 
October  1851,  and  approved  by  the  Surveyor  General  on  his  visit  to  Peshawar  two 
months  later.  The  line  was  not  actually  measured  until  two  years  later  when 
Logan’s  party  marched  up  from  Dehra  bringing  the  measuring  apparatus  together 
with  two  heavy  stone  pillars  to  serve  as  mark-stoneB,  and  Barrow’s  great  3-ft. 
theodolite  for  use  on  the  connecting  triangles*.  John  James  of  RobinBon’B  party 
was  deputed  to  clear  the  line  in  October  1853  ;  “as  soon  as  the  20  feet  space  as 

>DDo.  618  (  63  ),  Report  for  1852-3,  9-7-53.  *DI)n.  618  (  63  ),  9-7-53.  *  GTS.  Syn.,  ru.  *  E>Dn. 

694  (  231-3  )  6G.  to  Tennant  A  reply,  22-6  A  2-7-65.  *  OTS.  X,  ri,  ( 2-31  ) ;  Syn.  X,  Gt.  Indus  Ser.  chart  I. 

•  DI>n.  643  (  75  ),  12-5-53. 
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marked  off  we  may  expect  the  villagers  to  use  it  as  a  road,  which  will  do  much 
good  and  should  be  encouraged1”. 

The  Surveyor  General  himself  took  charge  of  the  measurement,  for  which  he 
assembled  several  of  his  most  experienced  surveyors,  Logan,  who  had  been  on  the 
Dehra  Dun  base-line  in  1834-6,  Strange,  Walker,  Keelan.Mulheran,  Montgomerie, 
and  several  juniors  who  had  not  yet  seen  the  elaborate  apparatus’. 

Mr.  Logan,  having  ably  assisted  in  the  measurement  of  five  previous  base-lines,  was  the 
most  experienced  officer  at  mydisposal.  ...  Owing  to  the  retirement  of  Major  Renny-Tailyour, 
Mr.  Logan  and  myself  were  the  only  officers  in  the  department  acquainted  with  the  use. ..of 
the  base-line  appaiatus.  The  employment  of  himself  and  his  party. ..waB  a  matter  of  abso¬ 
lute  necessity  [  20  ].  The  party  marched  from  Dehra  in  October  1853  along  with  my  head¬ 
quarters,  and  arrived... early  in  December  when  the  measurement.. .commenced.  It  was  suc¬ 
cessfully  terminated  under  my  immediate. ..superintendence  in  February  1854,  after  which  the 
party  was  engaged  in  packing  and  transporting  the  apparatus  to  Karachi*. 

The  base-line  wa?  7-83  miles  long,  on  an  azimuth  of  234°  41'.  It  was  divided 
into  four  sections  that  were  verified  by  minor  triangulation,  which  with  the  connec¬ 
tion  to  the  main  triangles  was  carried  out  by  Montgomerie  with  Barrow’s  theo¬ 
dolite  [  150  ].  The  first  set  of  comparisons  with  standard  bar  A  [  iv,  47  ]  was  made 
on  6th  December  and  the  last  on  22nd  February.  On  6th  January  a  violent  earth¬ 
quake  rocked  the  stone  pillars  and  disturbed  the  levels4. 

Logan’s  party  was  then  detailed  to  march  the  apparatus  down  to  Karachi. 
HiB  health  broke  down  on  the  march  to  Lahore,  and  he  died  at  Mussoorie  three 
months  later.  Keelan  took  over  charge  and  his  march 

from  Lahore  to  Karracbee  during  the  months  of  April,  May,  and  June,  ...  with  an  establish¬ 
ment  composed  chiefly  of  men  to  whom  the  very  name  of  Sind  is  obnoxious  [  452  ]6,  was  an 
achievement  reflecting  great  credit  on  that  valuable  assistant.  After  suffering  great  hardships, 
exposure,  and  privations,  the  party. ..reached  Karachi  in  safety*  ]  50,  158,  371  ]. 

After  the  measurement  of  the  base  the  Surveyor  General  was  asked  to  advise 
on  a  Bite  for  “an  iron  suspension  bridge  across  the  Indus  below  Attock,  and  Strange 
was  deputed  to  make  an  accurate  measurement  of  the  span  at  the  chosen  site7, 
being  “delayed  a  few  days. ..whilst  preparing  my  boat  for  a  voyage  down  the  Indus 
to  Karachi”.  He  and  Mulheran  laid  out  a  short  base  of  903  feet  by  wooden  rods 
set  out  at  right  angles  to  the  river,  and  connected  by  minor  triangulation  “to  the 
site  of  the  bridge  in  the  gorge  below  Attock”.  The  job  was  completed  between 
28th  February  and  2nd  March  [  337  ]8. 


Base-Lines  ;  Karachi,  1854-5 

The  site  for  the  Karachi  base-line  was  chosen  by  Rossenrode  during  season 
1851-2  [41  ]*,  “a  fine  spot  of  ground  free  from  nullahs,  ravines,  and  rivers”,  its 
south-east  end  being  about  8  miles  north-east  from  the  church,  and  four  miles 
from  the  sea-coast10. 

After  closing  observation  of  the  longitudinal  series,  Strange  erected  stone 
pillars  at  the  two  ends  of  the  base,  these  being  truncated  pyramids  about  five  feet 
high  and  weighing  more  than  20  maunds  each11.  Leaving  Tennant  in  charge,  he 
then  joined  the  Surveyor  General  for  the  measurement  of  the  base-line  at  Chach. 
He  returned  to  Karachi  on  1st  June  and  took  charge  of  the  2nd  Hill  Series  and 
the  baBe-line  apparatus  which  Keelan  had  brought  down  in  bullock  carts  by 
road  \  sup\.  As  bullock  carts  are  not  used  in  Sind,  those  had  to  be  kept  on  for  the 
return  journey,  the  apparatus  being  too  precious  to  be  shipped  by  the  steamboats 
which  were- then  running  between  Karachi  and  Multan  [  rv,  476  ;  v,  77  ]12. 

1  DDn.  588  (  132—4  ),  SG.  to  Robinson,  6-8-63.  ’  Wm.  James,  Hennessey,  Geo.  Shelverton,  Belletty, 

Johnson  4  Carty.  *  DDn.  643  (  19  ),  SG.’s  Report  on  2nd  Hill  Series.  *  GTS.  1,  vn  (2-30  )  ;  iv  ( vi-2  )  ; 
Byn.  I  (  64  ).  *  but  Waugh  [later  rejected  Shortrode’a  account  of  this  dislike  [  391  ].  *  t>.  n.3,  tup.  ’on 

behalf  of  Crommelin,  Engr.  in  ch.  *  Mulheran’a  roport,  DDn.  609  (  109, 117  )  6-3-64  ;  Wangh  Mss.  n  (  ii  ) ; 
Attock  rlwy.  bridge  built  1882.  *  DDn.  701  (  160  ),  SO. ’a  instructions  GTS.  i/vii  (1-30).  ’°DDn.  615 

(195),  Strange  to  SG.,  7-4-52.  11  as  used  at  Sonakhodn  [20].  “DDn.  618(116),  Strange  to  SO., 

27-9-53  ;  611  (  73  ),  Aug.  1854  ;  612  (  61  ).  8-7-54. 
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After  Bpending  the  rains  of  1854  at  MusBOorie  Waugh  travelled  down  the  Sutlej 
from  Ferozepur  which  he  reached  on  the  morning  of  November  1st  ; 

I  embarked  immediately  and  got  under  weigh  at  noon  of  the  same  date.  A  favourable 
voyage  to  Tatta  at  this  season  is  reckoned  at  25  days  from  Ferozepore,  ...  but  the  boatmen  aay 
it  entirely  depends  on  the  wind.  ...  My  camp  requires  34  camels,  and  that  number  are  in  fact 
now  proceeding  by  land  to  Karachi  to  be  ready  for  the  return  journey.  In  the  meantime 
we  shall  require  equivalent  carriage  to  transport  the  camp  from  Tatta  to  the  base-line.  Tf 
10  or  11  of  the  base-line  carts  are  available  they  would  suffice,  ...  otherwise  as  many  aB  can 
be  spared,  the  difference  being  made  up  by  hired  camels. 

The  Mathematical  Instrument  Maker,  Bayed  Mohsin,  is  proceeding  to  Karachi,  end  will 
be  at  your  disposal  from  the  date  of  his  arrival  [  from  Calcutta  by  sea  ]. 

For  the  march  from  Tatta  to  the  base-line  camp  “the  Btrength  of  my  camp 
is — military  officers,  21— civilian,  1 — native  Establishment,  100 — Guard ;  havildar,  1, 
naicks,  2,  sepoys  16 — camp  followers,  60 — horses  and  ponies”,  4*. 

The  partyT  assembled  at  Karachi  comprised  four  military"  officers,  Strange, 
Tennant,  Nasmyth,  and  Montgomerie,  and  seven  assistants,  Lane,  Keelan,  Belletty", 
Burt,  Carty,  Smith  and  McGill,  besides  Mohsin  Husain  from  Calcutta.  Waugh 
himself  was  delayed  at  Mithankot  by  sickness,  but  he  sent  Montgomerie  on  with 
the  necessary  fieldbooks,  including  a  copy  of  the  Chach  measurements  as  guide. 

After  completing  all  preparatory  work  Strange  started  actual  measurement  on 
6th  December,  the  day  that  Waugh  arrived.  All  went  well  ; 

Lieutenant  Colonel  Waugh  desires. ..to  acknowledge  the  satisfactory  manner  in  which  the 
Major  has  carried  out.. .instructions,  ...  and  the  ingenuity  he  has  displayed  in  effecting  mechani¬ 
cal  alterations  in  the  way  of  improvement  or  convenience*. 

The  base-line  was  7-32  miles  long,  and  as  usual  was  divided  into  four  sections. 
The  first  comparisons  were  made  on  30th  November  1954  and  the  last  on  29th 
January.  On  conclusion  of  the  measurement  Strange  went  ahead  to  join  the 
headquarter  office  at  Dehra  Dun,  whilst  Lane  and  Keelan  marched  up  with  the 
apparatus  and  the  establishment  of  the  2nd  Hill  Series.  Tennant  remained  at 
Karachi  with  the  Great  Indus  Beries,  made  the  final  connections  with  the  tide- 
gauge  at  Manora,  and  took  astronomical  observations  for  latitude  [  130-1  ]4. 

Waugh  later  compiled  a  special  report  on  the  measurement  of  base-lines6  ; 

I  have  treated  of  the  subject..  great  length,  entering  into  a  discussion  of  the  merit  of  the 
apparatus,  end  of  the  relative  results  of  the  measurement  of  the  seven  great  Indian  bases  with 
the  same  apparatus®.  I  have  also  taken  this  opportunity  to  place  on  record  memoranda  of 
instructions,  cliiefly  drawn  up  by  myself,  ...  for  the  information  and  guidance  of  my  officers.  ... 

By  these. ..I  have  furnished. ..a  complete  practical  guide  for  using  the  apparatus  to  the  best 
advantage.  A  specification  has  elso  been  added  of  an  apparatus  which,  in  my  humble  opinion, 
would  be  a  great  improvement  oij  that  invented  by  General  Colby7  [  158—9  ]. 


Great  Indus  Serees,  1852-68 

As  in  the  case  of  the  North-East.  Longitudinal  series,  the  Indus  series  was 
carried  out  by  different  parties  and  different  surveyors  as  opportunity  presented. 
Work  was  spread  over  nine  seasons. 

Start  was  made  from  the  north  early  in  1 852  when  two  polygons  were  completed 
from  Attock  to  Kalabagh  by  Logan’s  2nd  Hill  Series  [  37  ].  The  country  was  open 
with  commanding  hills,  and  progress  was  easy  and  uneventful.  The  immediate 
needs  of  Robinson’6  topographical  party  having  been  thus  provided  for,  Logan’s 
party  was  shifted  to  Rabun  after  recessing  at  Dehra  Dun  [  50  ].  ? 

For  the  line  from  the  south  the  Surveyor  General  wrote  to  Strange  in  1852  p 

It  is  my  intention  to  carry  a  great  series  from  the  Karachi  base  to  the  Attock,  or  Chuch 
base.  This  work  stands  next  in  importance  to  the  Great  Longitudinal  series,  and  as  the 

1  Waugh  A  Montgomerie.  ,DDn.  692  (  139),  SG.  to  Strange  6—11—54.  'DDn.  709  (  112),  do. 
22-1-65;  643  (  19),  Report  2nd  Hill  Ser.  1854-5.  ‘Inset  A  Chart  I,  GTS.  Syn.  I,  Gt.  Indus  Ser. 
‘Waugh  Mss.  n.  ‘Calcutta,  Dehra  Dun,  Sironj,  Bidar,  Sonakhoda,  Chach,  Karachi.  7  DDn.  643  (  214  ), 
A  6G5  (438  ),  8G.  to  Mil.  Dept.  A  DSG.,  11-5-68.  *  GTS.  m  (  1-211— D  )  ;  Syn.,  1  ( iii-iv — X>  ) 

wrongly  gives  1853  for  obsn.  Attock  to  Kalabagh. 


Great  Indus  Series,  1852-6  45 

length  is  very  groat,  I  propose. ..to  employ  two  parties  working  from  each  extremity. ..until 
they  form  a  junction.  ... 

As  this  is  essentially  a  frontier  series,  ...  the  best  arrangement. ..is  to  carry  the  principal 
series  as  near  the  boundary  line  as  political  circumstances  will  admit  or  physical  circumstances 
render  desirable.  ...  Discretion  may  be  allowed  if  the  following  conditions  are  born  in  mind. 

Keep  as"  near  the  western  frontier  as  practicable.  ...  The  course  to  be  as  direct  as. ..the 
frontier  will  allow,  so  that  the  number  of  triangles  may  be  a  minimum.  ... 

The  series  will  have  the  advantage  of  hills  for  1 J  degrees  of  latitude,  as  far  as  the  Manchur 
Lake  near  Sehwan  [  pi.  3  ],  and  thus  far. ..may  bo  double,  i.e.,  consisting  of  polygons  or 
quadrilaterals.  ...  But  beyond  this  hilly  tract,  the  operations  will  enter  into  a  flat  cultivated 
tract,  in  which,  ...  to  socuro  expedition,  it  will  be  necessary  to  adopt  a  simple  series  of  single 
triangles.  ...  This  Great  Indus  series  will  furnish  for  the  Punjab  data  for  referring  to  the  level 
of  the  sea,  and. ..too  much  care  cannot  be  taken  in  observing  vertical  angles1. 

During  seasons  1852  to  1854  Rossenrode  carried  the  approximate  series  some 
450  miles  north  from  Karachi  to  a  point  above  Mithankot  beyond  the  Sind 
boundary2,  but  considerable  changes  had  to  be  made  later  [48  ;  pis.  i,  3]. 

Season  1853—4,  Tennant  carried  observations  through  the  hilly  country  north  of 
Karachi,  working  up  to  “the  Latitude  of  Sehwan  through  a  perfectly  deserted  tract 
by  meanB  of  12  principal  stations”. 

Tbe  passes  in  the  hills  were  very  difficult,  and  excepting  with  bill  camels  none  of  them 
could  have  been  overcome.  These  animals  are  very  skilful  in  picking  their  way  among  the 
large  rounded  6tones  in  the  river  beds,  and  in  climbing  the  steep  broken  passes  by  going  down 
on  their  knees.  No  ordinary'  camels  could  have  ascended  Myher  Hill5  which  resembled  some¬ 
what  a  staircase  in  part.  The  camels  had  to  be  changed  more  than  once  as  the  extreme 
difficulty  of  the  tract  prevented  them  from  lasting  more  than  a  few  marches.  ... 

Water  was  in  many  cases  distant  and  difficult  of  access  ;  ...  the  total  absence  of  rain  in 
the  hills  during  the  preceding  season  had  left  the  usually  small  amount  of  water  smaller  still.  ... 

At  Sulimani...on  the  26th  of  January  we  had  a  severe  storm  and  heavy  rain. ..and  till  the 
end  of  the  month  the  weather  was  unsettled  bo  that  no  observations  could  be  satisfactorily 
taken.  On  the  27th  a  puckal  of  water  was  frozen  solid  during  the  night.  ...  In  the  observa¬ 
tions  at  this  place. ..nearly  the  whole  month  of  February  was  spent. 

Early  in  March  further  advance  was  prevented  by  cloud  and  mist  and  the  lack  of 
water  for  signal  men.  Tennant  now  marched  north  towards  Larkana,  but  further 
observation  was  impossible  and  at  the  end  of  April  he  returned  to  Karachi. 

On  the  way  to  Sojra  I  ascertained  that  each  successive  station  in  the  lulls  would  have  been 
impracticable,  and  also  that  Maru  Pir  tower  was  in  so  delnpidated  a  state  that  it  was  unfit  for 
use4.  On  reaching  Sojra  I  found  that  water  was  not  to  be  had  nearer  than  a  march  from 
B — ,  J — ,  and  Ding,  which  agreed  with  Mr.  Roasenrode’s  account,  though  I  was  assured  that 
the  same  rain  we  had  at  Sulimani  had  filled  tanks  close  to  the  stations. 

The  puckals5  purchased  at  Karachi  were  of  inferior  quality,  and  having  been  out  by  the 
stones  and  tom  by  thorns  in  the  hills  were  not  fit  to  carry  water  to  such  a  distance.  ... 

I  roc.eived  information  that  a  party  of  Brohis*  had  mischievously  destroyed  the  heliotropes 
and  lamp  at  Jangarlinrna  T.8.  ...  This  appears  to  have  been  a  mere  accident  caused  by  the 
Brohis  finding  a  defenceless  lamp-party  at  the  station,  and  not  a  premeditated  attack.  ... 
The  series  should  never  have  approached  so  near  the  frontier.  I  could  only  have  sent  a  naick’s 
guard,  and  as  this  would  have  entailed  additional  carriage  for  water  and  provisions,  it  would 
hardly  have  been  justifiable  where  I  had  no  reason  to  anticipate  violence.  One  heliotrope  and 
the  lamp  having  been  thrown  down  the  tower  in  their  boxcB  sue  capable  of  repair,  but  the 
second  heliotrope  ie  totally  destroyed,  having  been. ..battered  by  the  men’s  sticks. 

He  decided  to  abandon  Rossenrode’s  line  along  the  border  hills,  and  his  assistant 
Burt  laid  out  a  new  line  of  short-sided  triangles  with  a  number  of  tower  stations 
across  the  .-plains  to  the  north  [no]. 

Next  Beajson.,,1  propose  sending  out  no  approximate  party  as  the  operations  are  now  eo  far 
ahead.  It  Will,  however,  be  necessary  to  detach  a  sub-assistant  to  build  the  towers.  I  propose 
also.. .keeping  a  party  permanently  detached  fer  secondary  operations.  ...  I  have  been  in 
correspondence  with  Major  Jacob  who  has  requested  me  to  lay  down  some  points  whioh  will... 
connect  his  triangulation  with  ours  j  78  n.2,  279  ]. 

1  DDn.  709  ( 1  ),  26-7—62.  *  Rosaenrode  now  transferred  to  Coast  aeries  [  27  ].  *  Mailiar  ns. ;  60  m. 

S.  of  Karachi.  ‘Sojra,  30  m.  W.  of  Larkana;  Maru  Pir  TS.,  30  m.  further  8.  ‘water  bags  or  cans. 
'  Brahma,  a  Baluchi  tribe. 
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With  respect  to...th  e  River  Indus,  I  would  reoommend  an  abandonment  of  all  intention 
of  carrying  a  chain  of  triangles  along  the  banks.  The  course  of  the  stream  is  liable  to 
changes  of  from  four  to  six  miles  in  a  single  year.  ...  All  the  station  marks  will  be  in  constant 
danger  from  the  floods  unless  the  sides  be  made  much  longer  than  could  be  overcome  with¬ 
out  high  towers1. 

After  return  to  Karachi  Tennant  was  engaged  on  tidal  and  astronomical  observa¬ 
tions,  and  the  measurement  of  the  basd-line,  and  did  not  resume  triangulation  till 
November  1855  [74,  130].  The  Surveyor  General  bad  accepted  his  recommenda¬ 
tion  to  revise  Rossenrode’s  lay-out,  both  to  avoid  the  tribal  frontier  and  to  facilitate 
observations  ; 

I  quite  agree  with  you  as  to  the  advantage  of  having  sideB  short  enough  to  socurc  distinct 
vision  and  steady  signals  without  resorting  to  lofty  towers.  ...  At  10  miles  with  adequate 
towers  signals  may  bo  distinctly  seen  in  all  weathers  and  seasons,  but  the  distinctness  and 
steadiness  rapidly  decreases  for  every  mile  additional.  It  is  now  my  usual  plan  to  design  a 
series  in  the  plains  with  an  average  length  of  side  equivalent  to  1 1  miles,  in  order  that  no  side 
may  be  less  than  9  miles  nor  more  than  13  [  101  ].  ... 

For  12  miles  towers  of  24  feet  at  least  are  necessary  unless  mounds  are  available.  ...  If 
the  sites,  however,  are  not  favourable,  ...  towers  of  30  fe>et  will  be  necessary.  ... 

I  have  no  hesitation  in  sanctioning  any  alteration  in  Mr.  RosBenrode’s  approximate  series 
which  you  may  deem  necessary.  ...  Considering  the  reputation  which  that  assistant  had 
acquired. ..I  was  unwilling  to  believe  that  any  part  of  a  series  selected  by  him  required  to  be 
rojeoted.  ...  I  can  sympathise  with  your  anxiety  to  make  sure  of  having  favourable  signals.  ... 

Mr.  Lane  informs  me  that  crossing  the  Indus  at  Sukkur  the  series  enters  at  once  a  low 
inundation  tract  extending  half  way  to  Bhawalpore.  The  east  flank  of  the  series  is  likely  to 
fall  on  the  edge  of  the  desert  where  low  sandhills  abound  favouring  the  work,  but  necessitating 
short  sides  because  heavy  towers  cannot  be  founded  on  sandhills*. 

For  eeason  1855-6  Tennant  was  given  a  fresh  staff  of  assistants8  with  whom  he 
completed  the  principal  triangulation  through  the  hills,  and  extended  into  the 
plains  of  Larkhana. 

We  left  Karachi  on  the  6th  November  and,  marching  by  the  river  on  which  road,  water,  and 
provisions  are  plentiful,  I  reached  Bhit  H.s.*,  on  the  1st  December.  We  had  much  sickness 
on  the  road  which  rendered  the  party  very  week,  and  before  leaving  Sebwan  we  had  all  felt 
the  effects  of  the  proximity  of  the  river,  even  at  that  late  period.  ...  Messrs.  Armstrong  and 
Dyer  joined  me. ..about  Christmas,  snd  from  tho  lBt  of  January  I  detached  Mr.  Dyer  to 
superintend  building  and  ray-clearing.  ... 

I  have. ..succeeded  in  identifying  a  large  number  of  well-defined  points. ..from  the  hill 
stations,  and. ..in  the  plains  I  took  the  opportunity  of  laying  down  all  the  rejected  stations  of 
Mr.  w.  Rossenrode.  ...  I  detached  Mr.  j.  w.  Armstrong  to  carry  a  chain  of  triangles  from  my 
scries  towards  Jakar ;  Mr.  Rossenrode’s  rejected  tower  stations  were  employed.  ...  Mr.  Armstrong 
also  succeeded  in  determining  three  points  of  Colonel  Jacob’s  triangulation.  ... 

Meanwhile  I  carried  on  the  principal  triangulation.  ...  I  was  latterly  much  hindered  by 
misty  days  and  rain,  so  that  at  last  I  despaired  of  completing  the  Laka  hexagon*  in  time  for 
the  party  to  reach  Dohra  before  the  setting  in  of  the  rains.  A  burst  of  comparatively  fair 
weather,  however,  enabled  me  to  do  so,  and  I  completed  it  at  Chandia  Khan  t.s.  on  the 
7th  April,  and  reached  Sakar  on  the  4th  of  that  month. 

At  Sakar  Mr.  Armstrong  rejoined  me,  having.. .like  myself  suffered  from  the  weather,  ... 
and  here  I  also  found  Mr.  Smith  whom  I  had  detached. ..to  bring  up  the  astronomical  apparatus 
from  Karachi.  ...  Only  one  station  now  remains  to  complete  the  double  polygon  in  advance 
of  my  closing  figure,  and  two  more  stations  will  make  a  beptagori  having  a  side  along  the  river 
from  Sakar  to  Adu  Shah’s  Garhi*. 

As  the  immediate  requirements  of  the  Sind  Government  bad  now  been  met, 
Tennant’s  party  was  shifted  to  the  Jogi-Tila  series  to  relieve  Walker  who  was  to 
extend  the  Indus  series  southwards  from  Kalabagh.  He  handed  over  charge  of 
his  stations  near  Shikarpur  to  the  local  authorities,  and  on  4th  April  prooeeded 
direct  to  Dehra,  leaving  Armstrong  to  march  the  party  up  from  Sukkur,  a  journey 
of  over  two  months7. 

1  DDn.  693  (  467  ),  Tennant's  Report  for  1853—4,  16-5-54.  *  DDd.  592  { 182  ),  SG.  to  Tennant,  8-6-55. 

•Armstrong,  belletty,  J.  Smith,  Wm.  Dyer.  *30  m.  w.  by  s.  from  Sebvran.  ‘Jakar,  10  m.,  Laka,  20  m., 
w.  of  Larkhana  ;  Chandia  Khan,  18  m.  fw.  *  figure  aurrounding  Shikarpur;  DDn.  692  (163),  Report  for 
1855-6,19-7-56.  ’and.  Dehra  D8n,  21-6-56. 
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During  1856  to  meet  the  needs  of  the  revenue  survey  of  the  Derajat  to  the 
west  of  the  Indus  [  217-8  ]  the  Surveyor  General  moved  Walker’s  party  from 
Jogi-Tila  to  resume  work  on  the  northern  section  of  the  Indus  Beries,  replaoing  it 
by  Tennant’s  party  from  Upper  Sind  [  46,  53  ]  ; 

The  only  way  in  which  the  triangulation  can  reach  the  Derajat  expeditiously  is  by  working 
the  seriee...down  the  valley. ..from  Kalabag,  reversing  the  present  arrangement  of  bringing  it 
upwards  from  Sukkur.  The.. .most  efficient  arrangement.. .will  be  to  entrust  the  duty  to  the 
party. ..located  nearest  Kalabag.  This  party  is. ..under  the  orders  of  Lieutenant  Walker.  ... 

That  officer  is  intimately  acquainted  with  the  Derajat,  ...  having  conducted  the  Peshawar 
frontier  survey  [214-7].  ...  I  propose  employing  the  party. ..hitherto  designated  the  Jogi- 
Tila  series  on  the  Grent  Indus  series,  and  transferring  the  party  under  Lieutenant  Tennant 
to. ..continue  the  former  [  361  ]*. 

Walker  took  the  field  in  October  with  four  civil  assistants*.  As  the  plains 
lying  between  the  Indus  and  the  Sulaimani  Mountains  to  the  west  are  too  narrow  to 
permit  of  a  double  series  without  risk  of  attacks  from  border  tribes  and  those  on 
the  east  form  the  sand}’  wastes  of  the  Sind-Sagar  doab  [  274-5  ],  it  was  decided  to 
carry  triangulation  down  the  river  with  one  flank  on  either  bank,  until  it  could  be 
conveniently  brought  over  to  the  right  bank  ; 

It  was  decided  to  place  one  flank. ..in  the  Sind-Saugur  Doab  and  the  other  in  the  Derajat. 
The  sandy  plateau,  or  thull,  of  the  doab  is  higher  than  the  lowlands  near  the  river.  ...  The 
edge  of  the  thull  stands  like  a  perpendicular  wall  over  the  lowlands,  looking  across  the  river 
into  the  Derajat  distant  9  or  10  miles  [52].  ...  The  line  thus  chosen  has  the  advantage  of 
taking  the  series  through  the  most  populated  districts,  of  giving  trigonometrical  stations  to 
the  revenue  surveys  on  both  banks,  ...  and  of  being  the  most  direct  line  for. ..a  symmetrical 
junction  with  the  triangles  in  Scinde. 

Stations  were  selected  as  far  south  as  Dera  Fatteh  Khan  [pi.  1  ],  ...  one  large  double 
polygon  partly  in  the  hills  and  partly  in  the  plains,  and  two  quadrilaterals  and  two  polygons 
wholly  in  the  plains.  A  large  cairn  of  stones  was  also  erected  on  the  summit  of  the  Takht-i- 
Sooliman  to  serve  as  a  secondary  station  [  pis.  I,  3  ].  ... 

The  hill  stations  were  first  visited,  commencing  with  Shekh  Boodin  where,  as  well  as  at 
Maidan,  ...  the  observations  were  taken  with  Troughton  &  Simms  24-inch  theodolite  No.  2.  ... 
The  great  theodolite  [  ts.  3  ft.  ]  was  considered  too  valusble  to  risk  [  151  ]. 

Maidan  is  on  the  Marwat  range  which  runs  along  tho  right  bank  of  the  Indus, 
forming  the  boundary  between  the  present  districts  of  Bannu  and  Mianwali. 

The  obstacles  to  our  having  a  station  on  the  range. ..were  solely  of  a  political  nature.  The 
range  is  inhabited  by  the  Barak  branch  of  the  tribe  of  Kbuttucks.  ...  Occupying  the  wildest 
and  most  intricate  bills  in  the  Kohat  District,  they  are  in  a  measure  isolated  from  the  rest  of 
the  tribe,  among  whom  they  bear  a  noted  character  for  thieving,  being  said  even  to  have 
plundered  Afireedies.  ... 

To  pay  them  a  casual  visit  was  easy  enough,  but  to  station  a  party  of  Hindustani  signallers 
among  them  for  Borne  weeks,  and  to  get  them  to  allow  a  road  for  the  great  theodolite  to  be  made 
to  the  summit  of  their  hills,  ...  were  delicate  and  difficult  tasks.  ...  The  Deputy  Commissioner... 
sanctioned  the  attempt,  and  Lieut.  Walker  went  to  the  village  of  Maidan  near  the  summit  of 
the  range  to  select  the  station.  Mirza  Sajjad  [215,  447-8  ],  being  familiar  with...Pashtoo,  was 
directed  to  make  the  road,  and  after  a  few  days  talking — the  headmen. ..having  collected — he 
succeeded  in  calming  their  apprehensions  and  obtaining  their  co-operation*. 

A  number  of  moumain  peaks  were  fixed,  ...  of  which  five  are  on  the  Sufed  Koh  range, 
thus  determining  ite  outline  with  accuraoy4  [  IV,  278  ;  v,  pi.  2  ]. 

Lieutenant  Basevi  had  started  early  in  the  season  from...Dehra  Doon,  ...  bringing  with 
him  the  great  theodolite  [ts.  3-ft. ].  ...  He  only  arrived  in  time  to  assist  in  the  selection 
of  the  stations  of  the  last  polygon.  This  being  his  first  season  in  the  field,  he  was  instructed 
in  observing  with  the  great  theodolite.  ...  Finally,  he  was  entrusted  with  the  sole  conduct  of 
the  principal  observations  while  Lieut.  Walker  proceeded  down  the  Indus  to  reconnoitre*. 

By  the  end  of  the  first  season,  1856-7,  triangulation  had  been  completed  from 
the  neighbourhood  of  Kalabagh  to  that  of  Dera  Isrnail  Khan,  whilst  the  approxi- 

•DDd.  643  (  77  ),  SG.  to  Mil.  Dept.  July  1856;  619  (  302  ),  do.,  8-8-56.  ’  Belletty,  Carty,  Edw.  ft 

Alex.  Donnelly.  ’the  Khattack  villagers  were  most  friendly  when  I  obsd.  at  Maidan  H.9.  in  1905  to  start 
a  Tochi  series,  bht.  4  eaat-west  boundary  between  Tirah  ft  Afghanistan  :  Sitaram,  peak  15,620  ft. 

‘  DDn.  722  (514),  Report  1850-7.  9-12— 57  ;  OTS.  m  ft  S'/n..  1  (  v-vi,  xxvii-viii — D  ). 


48 


North-West  Quadrilateral 


mate  sories  extended  anothor  60  miles  further  south  to  Dera  Fateh  Khan.  Dis¬ 
tant  peaks  had  been  fixed  in  the  heart  of  Waziristan. 

The  party  withdrew  for  recess  at  Murree,  already  an  established  hill  station 
for  military  convalescents  and  families,  and  Basevi  joined  Montgomerie  in  Kashmir. 
On  the  outbreak  of  the  mutiny  in  May,  Walker  at  once  volunteered  for  military 
Bervice,  but  returned  in  September  on  medical  certificate  [482].  As  he  could  not 
take  the  field  before  December,  Basevi  took  the  party  out  in  October.  Sinoe  the 
valley  of  the  Indus  was  the  safest  and  quietest  part  of  the  Punjab,  and  the  country 
to  the  east  was  still  seriously  disturbed,  the  Jogi-Tila  party  was  transferred  to  the 
southern  section  of  the  Indus  serieB  under  charge  of  Armstrong  [53]1.  Walker  held 
general  charge  of  the  whole  series  for  tho  next  four  years. 

As  sufficient  military  escorts  were  not  available  during  1857-8  it  was  considered 
unwise  to  risk  the  great  theodolites,  so  the  work  of  both  sections  was  restricted  to 
secondary  work,  and  to  the  selection  of  stations,  line -cl earing,  and  erection  of 
towers  and  platforms.  In  the  400  miles  between  Dera  Ismail  Khan  and  Shikarpur 
there  were  to  be  117  principal  stations,  of  whioh  only  one  was  on  a  hill  and  five  on 
mounds  left  by  ruined  forts  or  villages.  All  the  remainder  required  the  construc¬ 
tion  of  towers  ranging  from  16  to  40  feet  in  height.  Walker  discusses  at  length 
the  best  line  for  the  main  triangles  ; 

The  northern  portion  on  the  approximate  series  has  been  carried  down  the  Indus  by  Lieut¬ 
enant  Walker  as  far  as  Debra  Futtikhan.  The  southern  portion  has  been  brought  up  the  river 
as  far  as  Mjthunkote  by  Mr.  Rossenrode.  The  upper  soction  may  be  considered  final,  but  the 
lower  section  was  executed  some  yoars  since.  Many  of  the  station  marks  art  probably  loBt... 
and  the  work  is  known  to  have  been  executed  very  hurriedly.  Consequently  it  must  all  be 
done  over  again  [  45  ]*. 

The  eventual  direction  of  the  series,  whether  it  is  to  be  carried  wholly  on  the  east  or  on 
the  west  bank,  ...  or  partly  on  both  banks,  can  only  be  decided  by  a  reconnaissance  of  the 
ground  between  Mithankote  and  Sukkur,  which  should  be  undertaken  before  the  approximate 
series  is  continued  below  Dehra  Ghazi  Khan.  As  far  as  that  station. ..the  series  should  be 
conducted  on  both  banks  as  in  the  northern  portion  already  completed.  ... 

From  an  inspection  of  the  maps  of  Captain  Johnstone,  Surveyor  of  theDerajat  [  218  ],  ... 
there  is  much  probability  that  the  series  may  be  conducted  over  the  west  bank.  If  so,  we  can 
effect  a  symmetrical  junction  with  Lieutenant  Tennant’s  triangulation  by  fewer  triangles.  ... 

The  proper  line.. .can  only  be  determined  by  a  reconnaissance  on  which. ..I  propose  to  set 
out.  ...  Mr.  Armstrong. ..will  probably  not  reach  Sukkur  before  the  1st  of  January,  by  which 
date  1  might  reach  Mithankote.  A  month  should  suffice  to  enable  me  to  decide5. 

By  the  end  cf  season  1857-8  the  400  miles  gap  in  the  approximate  series  had 
been  closed  to  about  90  miles.  Line-clearing  through  the  thick  babul  and  tamarisk 
jungles  in  the  riverain  areas  of  Upper  Sind  had  been  particularly  arduous. 

During  season  1858-9  Walker  had  four  separate  parties  working  under  him — 
Basevi  observed  the  principal  triangles  at  the  northern  end — Keelan  the  same  at 
the  southern  end — Armstrong  closed  the  central  gap  in  the  approximate  series — 
whilst  Walker  himself  ran  a  line  of  spirit  levels  from  Upper  Sind  to  Karachi.  This 
independent  levelling  was  introduced  as  a  check  against  the  regular  vertical  angles 
of  the  triangulation  that  were  liable  to  serious  errors  over  the  long  Btretches  of 
closely  grazing  rays  [3,  62,  76-80  ]. 

Walker  writes  to  the  Surveyor  General  in  December  1858  ; 

The  great  cause  of  delay. ..is  the  eDormous  Dumber  of  towers  which  have  to  bo  built,  many 
of  them. ..being  in  out-of-the-way  places  where  labourers  are  only  to  be  provided  by  collecting 
them. ..from  villages  which  are  several  miles  from  the  point  where  the  tower  has  to  be  builk. 

From.. .where  Mr.  Armstrong  commenced  his  approximate  operations  last  year  to  Dera 
Futti  Khan,  where  Lt.  Basevi  commenced  his,  is  a  distance  of  about  350  miles,  and  involves 
upwards  of  95  principal  stations.  Of  these  one  only  will  be  a  hill  station*,  and  at  the  very 
utmost  not  more  than  nine.. .platform  stations.  ... 

In  designing  the  southern  section. ..last  season  I  availed  myself  as  much  as  possible  of  the 
towers  which  had  been  built  both  by  Lt.  Tennant  and  Mr.  Rossenrode.  ...  We  have  thus  ready 

1  Tennant  having  reverted  to  military  duty.  *DDn.  722  (  404  ),  Walker  to  SG.,  Oct.  1857. 

710  ( 183  ),  Walker  to  SG.,  28-10-57.  *  t\azir-da-posht  BS„  10  m.  N.  of  Kaahmor  [  pi.  I  ]. 
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to  h/ind...four  of  Lt.  Tennant's  towers,  ...  five  of  Mr.  Rossenrode’s,  ...  of  which  three  have 
been  in'  a  great  measure  rebuilt,  and  six  towers  built  by  Mr.  Armstrong  de  novo  during  the 
rece&s.  This  gives  us  15  stations  ready  to  hand  in  this  Boction,  and  Mr.  Armstrong  hopes  to 
build  16  more  during  the  present  season  [  iio-i  ].  ... 

Throughout  the  whole  distance  of  460  miles  between  the  hills  of  the  southern  and  those 
of  the  northern  section,  nine-tenths  of  the  stations  will. ..be  towers  of  more  than  average  height, 
and  built  with  more  than  ordinary  difficulty. 

I  expect  Lieut.  Basevi  -will  execute  100  miles  of... triangulation  this  season  which  will  bring 
him  within  30  miles  of  Dera  Gbazi  Khan.  ...  If  Mr.  Keelan  succeeds  in  reaching  Kusmore... 
there  will  still  remain  a  gap.. .of  about  160  miles,  which  will  tax  the  utmost  exertions  of  the 
two  complete  parties  to  finish  in  one  seasoD.  To  secure  this,  ...  Mr.  Keelan  should  quarter 
either  at  Mithankote  or  Dera  Ghazee  Khan  to  carry  on  the  tower  building  during  the  recess, 
and  be  near  the  ground  for  resuming  operations  next  season.  ...  During  next  recess  Mr. 
Armstrong  should  join  Lieut.  Basevi  and  assist  him  in  bringing  up  his  computations’. 

By  April  1859  Basevi  advanced  the  northern  section  nearly  100  miles,  having 
to  rebuild  four  of  his  towers,  and  being  frequently  delayed  in  obtaining  boats  for 
crossing  and  recrossing  the  river.  He  was  finally  brought  to  a  stop  by  overtaking 
his  approximate  series,  and  BeUetty  had  to  remain  in  the  field  for  several  more 
months  to  press  on  tower  construction. 

Keelan  also  advanced  the  southern  section  about  100  miles,  bringing  his  final 
observations  up  to  Kashmor,  on  the  northern  border  of  Sind  about  60  miles  south 
of  Mithankot.  Again  progress  was  much  delayed  by  line-cutting,  and  he  calculated 
that  it  took  44  Baluchis  ten  days  to  clear  a  line  of  13  miles,  and  that  there  were 
more  than  20  such  lines  to  clear  or  reclear.  Making  his  headquarters  at  Mithankot 
he  then  carried  on  the  approximate  series  right  through  the  hot  weather. 

By  March  1860  he  closed  his  observations  from  the  south  in  the  neighbourhood 
of  Mithankot.  Work  had  been  delayed  as  several  of  his  towers  and  material  for 
construction  had  been  Bwept  away  by  the  annual  river  floods,  and  after  these  had 
been  rebuilt  observations  were  impeded  by  the  annual  burning  of  the  dense  grass 
jungle.  He  then  marohed  his  party  back  to  Delira  Dun. 

By  the  end  of  season  1 859-60  Basevi  had  completed  observations  on  the  northern 
section  and  connected  with  Keelan’s  triangles.  During  his  short  absence  with  a 
military  expedition  against  the  Mahsud  Wazirs  [  217,  219  ],  his  assistants  were 
engaged  on  secondary  work  coimecting  Multan  and  other  important  points*. 

Thus  the  Indus  series,  double  throughout  itb  length  of  747  miles,  was  at  last 
brought  to  a  satisfactory  conclusion.  Over  400  miles  had  fallen  through  dead  flat 
country  where  sides  of  triangles  had  to  be  kept  short  with  a  corresponding  increase 
in  the  number  of  observations  to  be  taken.  The  lengths  of  the  other  three  chains 
enclosing  the  north-west  quadrilateral  were — -Great  Arc,  Sironj  to  Delira  Dun, 
425  miles — North-West  Himalaya,  408 — Great  Longitudinal,  672  miles3. 

In  an  attempt  to  rectify  a  comparatively  large  closing  error,  the  younger  Thuillier 
and  Herschel  who  had  worked  one  season  under  Basevi  in  1859-60  were  deputed  in 
October  1860  to  revise  with  theodolite  ts.  3-ft.  certain  triangles  that  had  originally 
been  observed  with  the  24-inch.  Walker  started  them  near  Kalabagh  and  then 
accompanied  them  to  Mithankot  by  boat  where  further  revision  was  carried  out. 
After  completing  this  revision  Herschel  took  up  the  new  Sutlej  series  near 
Mithankot4  [  53  ]. 

Interior  Series  ;  Rahttn  1852-3,  1855-7,  1860-3 

The:  interior  chains  of  triangles  of  the  North-West  Quadrilateral  commenced 
under  Waugh’s  direotion  inoluded — from  east  to  west — the  Rahun,  the  Gurhagarh, 
the  Jogi-Tila  meridional  series,  eaoh  named  from  a  station  of  the  North-West 

1  DDn.  710  (  236  ),  Walker  to  8Q.,  6-12-68.  *  GTS.  Syn.  I  (  xrvui-ix-D  )  :  DDn.  710  (  308  )  Report 

1859-60,  5-6-60  (  21  ).  *  GTS .  IV  k  Syn.,  I  (  xii — D  )  ;  Waugh  Mss.  11(0),  8-8-60.  ‘  OTS.  iv  k  Syn 

(  iii— H  );  GR.  Trig.  1861-2  (  3-4  ),  obo.  Corap.,  M-9-7  ;  Walker  to  SO.,  26-11-60. 


50 


North-West  Quadrilateral 


Himalaya  longitudinal.  There  was  also  the  Sutlej  series  whioh  followed  that  river 
from  its  junction  with  the  Indus  on  the  Bouth-west  to  its  meeting  with  the  Gurha- 
garh  South  of  Ferozepur  [  pis.  3,  5  ].  r 

Starting  from  the  neighbourhood  of  Dharmsala  in  Kangra,  the  Rahun  SerieB 
ran  south  through  Ludhiana,  Hissar,  and  Jaipur,  to  close  on  the  Great.  Longitudinal 
near  Kotah.  It  was  started  in  1852  to  provide  trigonometrical  control  for  the 
revenue  Burvey  of  the  cis-Sutlej  States  and  the  Rohtak  Canal  engineers  [  269,  272  ]*. 

Logan  had  recently  completed  the  North-West  Himalaya  longitudinal,  and 
the  two  northern  figures  of  the  Great  Indus  series  [  37  ].  On  reaching  Rahun 
station*,  on  22nd  October  1852,  he  found  that  the  mark-stone  bad  been  removed, 
so  commenced  work  from  two  hill  stations  to  the  north.  Whilst  Keelan  pelected 
stations  in  advance,  the  rest  of  the  party  built  towers  and  cleared  rays*.  After 
two  months  illness  Logan  took  up  the  final  observations  at  the  end  of  January 
and  by  mid-April  had  completed  25  principal  triangles4.  Several  secondary  and 
minor  Beries  of  triangles  were  run  by  Armstrong  and  other  assistants  to  survey 
the  main  river6  and  lay  down  marks  for  the  reveuue  surveys. 

After  spending  the  next  season  on  the  Chach  base-line  the  party,  still  the  2nd 
Hill  Series,  marched  down  to  Karachi  with  the  measuring  apparatus,  dropping 
Logan  at  Lahore,  desperately  ill  [  43  ].  After  assisting  at  the  Karachi  baseline 
during  field  season  1854-5,  it  resumed  the  Rahun  series  in  October  1855,  this  time 
under  Charles  Lane6. 

Lsne  took  up  work  from  Logan’s  last  stations  to  the  west  of  Patiala,  and  work 
proceeded  smoothly.  Towers  of  from  20  to  40  feet  were  constructed,  generally  on 
sandy  mounds  composed  of  the  ruins  of  old  villages,  and  requiring  deep  foundations. 
During  1856  Lane  was  transferred  to  Assam,  handing  over  charge  to  KeeJan,  who 
carried  his  triangles  down  to  the  hill}’  country  near  AJwar.  On  return  to  MuBsoorie 
in  April  1857  the  party  passed  through  Delhi  and  Meerut  only  a  few  days  before 
the  outbreak  of  the  mutiny.  The  country  south-west  of  Delhi  was  so  disturbed 
that  during  season  1857-8  the  party  was  employed  on  recess  duties  at  Mussoorie, 
and  in  October  1858  was  transferred  under  Tennant’s  charge  to  the  GurbagaTh  series 
to  the  we3t*,  whilst  Keelan  took  over  charge  of  the  southern  section  of  the  Indus 
series  for  the  next  three  seasons  [  48,  110-1  ].  In  1860  Keelan  marched  his  party 
back  to  Dehra  Dun  [  49  ],  to  resume  work  on  the  Rahun  Beries. 

In  1857. ..I  left  four  kalashies...in  charge  of  these  two  stations. ..in  the  independent  Rajpoot 
states,  and  of  Khaira  hill  station. ..in  the  Jhujjur  State  [  264  ],  ...  with  instructions  that  the 
marks. ..weie  not  to  be  disturbed  or  injured  in  any  way.  Shortly  after  the  arrival  of  the  party 
at  headquarters  the  rebellion  broke  out  and  very  soon  extended  to  the  Jujjur  State  where 
theBe  men  had  been  left,  and  who  were  never  heard  of  again.  ... 

Before  proceeding  with  the  approximate  seriee,  my  first  duty  was  to  examine  the. ..sta¬ 
tions. ..to  ascertain  if  they  were  disturbed,  but  I  was  glad  to  find  both  untouched.  ...  The 
pillars  and  marks. ..were  found  precisely  as  I  left  them  in  April  18577. 

Proceeding  south  through  Jaipur,  the  Rahun  series,  about  550  miles  in  length, 
was  closed  on  the  Great  Longitudinal  during  season  1862-3,  having  taken  six  work¬ 
ing  seasons  to  complete8. 


Gtjrhaqarh,  1847-9,  58-62 

Gurhagarh  hill  station  of  the  North-West  Himalaya  series  lies  to  the  east  of 
Jammu  city  [pi.  6],  and  the  meridional  series  follows  fairly  closely  to  meridian 
75°,  passing  through  Jullundur  and  the  western  parts  of  Hissar  and  Shekawati. 
From  parallel  28°  it  then  bends  slightly  west  through  Ajmer  to  absorb  the  Aramlia 
series  which  had  been  brought  up  by  the  Bombay  party  under  Rivers  for  supplying 
geographical  data  for  the  revenue  survey  of  Ajmer  [  56,  265-6  ]®. 

1  GTS.  iv  Syn .  v  (  1-106 — E  ).  *  on  oitadel  of  Rahun  town.  *  Assta.  ;  Lieut.  Montgomerie,  Keelan, 

We.  James,  Johnson.  4  DDn.  593  (  353  ),  Report  1852-3,  27-5—53.  1  with  Keelan  and  H.  Beverley. 

*  DDn.  564  (  351  ),  6-10-00.  ’DDd.  692  (  577  ),  Keelan  to  bts.,  26-8-61.  *GTS.  iv  &  Syn.  v,  Beries  x. 

*  QTS.  iv  &  Syn.,  iv  (  x— F  ). 
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According  to  my  plan  [  writes  the  Surveyor  General  ],  he  was  to  extend  the  Khanpisura 
series  northwards  from  the  parallel  of  Neemuch  to  that  of  Ajmere,  conforming  to  the  meridian 
of  Aramlia.  This  triangulation,  with  the  exception  of  an  unsightly  bend  at  the  parallel  of 
25°  3CF,  has  been  ably  carried  out.  It  extends  over  two  degrees  of  latitude,  and  oonsista  of  poly¬ 
gons  containing  25  large  triangles.  ...  Lieutenant  Rivers.. .was  intended  to  adhere  to  the 
meridian  of  Aramlia  until  he  reached  the  parallel  of  Ajmer,  and  then  to  fix  the  position  of  revenue 
survey  stations  by  minor  triangulation  [  56  ].  A  considerable  quantity  of  secondary  work 
has  been  performed,  all  towns  of  any  size,  hill  forts,  etc.,  laid  down,  os  well  as  the  cantonment 
of  Nuseerabad.  ...  The  Ajmere  province  was  lately  surveyed  for  revenue  purposes  [  265-6  ], 
and  the  stations  of  that  survey  have  been  connected.  ... 

Mr.  Sub- Assistant  Fraser  likewise  completed  a  topographical  map  shewing  every  village, 
and  the  delineation  of  the  ground  in  that  portion  of  the  Oodepore  territory1  [  38]. 

This  southern  section  was  completed  between  1847  and  1849. 

The  northern  section  wa9  commenced  in  October  1858  by  the  party  from  The 
Rahun  series  which  had  been  interrupted  by  the  outbreak  of  the  mutiny  [  50,  484  ]. 
Tennant  was  transferred  from  the  Jogi-TiJa  series  to  take  charge,  and  bad  to  re¬ 
organize  the  party  right  through,  there  being  a  particular  shortage  of  experienced 
khalasis *.  It  was  an  unusually  wet  season  ; 

The  first  rain  of  the  season  fell. ..towards  the  end  of  December.  ...  We  had  already  beeD 
dolayed  by  rain  in  crossing  the  river,  but  it  now  came  down  in  torrents.  ...  The  outturn  of 
January  was  in  consequence  very  small  and  our  fate  in  February  was  similar.  We  had  few 
days  without  clouds,  and  generally  heavy  rain  once  or  twice  a  week  [  52  n.5  ]. 

Of  course  the  selection  of  stations  did  not  suffer  alone.  The  kutcha  bricks  were  destroyed 
by  thousands,  ...  and  the  moulders  were  discouraged.  ...  Thinking  that  my  presence  might 
be  useful  in  urging  the  moulders  and  builders... I  returned  early  in  March  along  the  rays, 
still  accompanied  by  rain,  till  I  reached  Sialkot. 

After  testing  the  visibility  of  doubtful  rays  and  reconstructing  unsatisfactory- 
towers,  he  succeeded  in  getting  a  few  observations  and  closed  down  on  20th  April ; 

From  Dehra  station  to  Deoli  T.S.  my  observations  proceeded  regularly.  We  had  many 
interruptions  from  clouds  and  the  wind  at  nights  was  very  violent  at  times,  -with  light  rain. 
On  the  day  of  reaching  Deoli,  rain  set  in  and  was  heavy  that  night  and  the  next  day.  The 
tower  {  apparently  of  a  very  diliquescent  earth  )  was  unsafe  ;  large  pieces  were  being  con¬ 
stantly  washed  down,  and  our  feet  sunk  into  the  earthen  top.  I  therefore  took  down  the 
instrument.  Still  heavy  raiD  continued  and  injured  the  tower  further  so  that  repair  was  neces¬ 
sary  before  again  putting  up  the  theodolite.  Reports  too  came  in  that  the  towers  at  Bhuru 
Chak  and  Langi  had  partly  fallen,  and  that  Atalgarh  would  require  some  repair*. 

In  September  1859  Tennant  was  appointed  Astronomer  at  Madras,  and  charge 
fell  to  George  Sbelvertoo  from  the  Kashmir  survey,  who  by  1862  completed  junc¬ 
tion  with  the  Bombay  work.  He  had  considererable  difficulty  through  the  Raj- 
putana  desert  from  shortage  of  drinking  water  and  supplies,  as  well  as  material 
and  labour  for  the  building  of  towers  [  45,  Hi  ]  ; 

Wholesome  water  was  scarcely  procurable,  and. ..even  for  building  purposes  had 
frequently  to  be  oonveyed  from  distances  of  four  and  five  miles.  The  larger  reservoirs. ..upon 
which  the  inhabitants  depended. ..during  the  greater  part  of  the  year  had  invariably  been  ex¬ 
hausted,  aDd  the  expensive  kucha  wells  of  the  country  barely  sufficed  for  local  needs. 

Connection  wasmade  by  minor  triangulation  with  earlier  surveys  and  with  places 
of  importance.  In  one  trip  Donnelly  “fixed  the  positions. ..of  about  83  Bickaneer 
villages  that  had  no  existence  in  any  of  the  maps”.  The  total  length  of  the  series 
between  one  longitudinal  series  and  the  other  came  to  576  miles4. 


Jogi-Tila,  1853-7,  62-3 

The  Jogi-Tila  eeries  takes  its  name  from  a  peak  at  the  north-east  end  of  the 
Salt  Range  which  runs  for  many  miles  parallel  to  the  Jhelum  River.  “On  its  sum¬ 
mit  there  are  two  Hindu  temples. ..and. ..various  buildings. ..inhabited  by  the  Jogis 

'DDn.  502  (  7  ),  SG.  to  Mil.  Dept.,  20-8-50;  Fraser's  lopo.  chart,  10  Cal.  (  258  )  [  38  n.3  J.  '  Aasta., 
Chas.  Shelverton,  Clarke  *  DDn.  695  (  4  ),  Tennant  to  SG.,  7-6-59.  4  GTS.  rv  &,  Syn.  rv  ( ix-x — F  A 
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who  conduct  the  religious  services.  This  peak  was. ..a  station  of  the  North-West 
Himalayan  triangujation 

The  series  runs  south  across  the  Chenab  and  Ravi  rivers  closely  following 
meridian  73°  30'.  It  closes  on  a  side  of  the  Sutlej  Series,  and  the  extension 
across  the  Bikaner  desert  to  the  Great  Longitudinal  was  abandoned.  It  straddles 
three  doabs,  the  Jech,  the  Rechna,  and  the  Bari,  each  enclosed  between  two  ef 
the  great  rivers,  Jhelum,  Chenab,  Ravi,  and  Beas,  and  it  was  largely  to  provide 
points  for  the  revenue  surveys  of  these  doabs,  and  the  maps  compiled  from  them, 
that  these  meridional  series  were  pushed  forward  [  37,  273  ;  pis.  3,  6  ]. 

Minor  triangulation  breaking  out  from  the  North-West  BLimalaj’a  longitudinal 
was  carried  out  during  season  1852-3  by  Armstrong  who  had  brought  his  party 
up  from  the  Hurilaong  series  in  Bihar.  He  started  in  January  1853  “from  Achnur 
in  the  territories  of  Maharaja  Goolab  Singh”,  working  down  the  Chenab  to  its 
junction  with  the  Jhelum,  and  then  up  that  river,  erecting 

email  pillars  of  masonry,  which  would  supply  fixed  points  for  the  revenue  surveys,  and 
contribute  to  the  accurate  geography  of  the  country.  ...  These  junction  marks  are  all  com¬ 
plete  in  the  south  baDk  of  the  Chenab,  and  are  of  wood  or  brickwork  according  as  the  locality 
is  affected  by.. .the  inundations  of  the  river.  ...  In  addition  to  the  villages  indicated  in  the 
plan,  we  have  intersections  to  many  temples  and  buildings,  and  many  perambulated  dis¬ 
tances  to  villages  winch  could  not  be  inserted  into  the  plan.  ... 

With  reference  to  Major  Shortrede,  ...  I  had  an  interview  with  him.. .at  Sialkote,  and 
learnt.. .that  his  survey  of  the  Sialkot  District  was  nearly  completed.  ...  Be  recommended 
roe  to  connect  the  triple-junction  village  marks  with  my  operations  as  the  best  means  of  in¬ 
corporating  the  two  surveys1  [  68,  273  ]. 

Armstrong  completed  his  survey  in  May  by'  closing  on  Jogi-Tila  hill,  having 
fixed  the  towns  of  Wazirabad,  Jhelum,  and  Gujrat,  and  innumerable  village  injunc¬ 
tions*.  In  October  1853  he  was  deputed  to  start  the  lay-out  of  this  Jogi-Tila  series, 
sending  half  his  establishment  to  work  under  Walker  on  the  Ckach  base-line  [  43  ], 
and  towards  the  end  of  the  season  "Walker  joined  up  with  the  full  party.  The 
series  was  arranged  in  a  chain  of  short-sided  polygons  and  the  lajT-out  across  these 
Punjab  rivers  and  their  doabs  presented  peculiar  problems  ; 

The  belt  of  ground  lying  in  the  immediate  vicinity  of  each  of  the  rivers,  which  is  known 
as  the  khadir  land — and  usually  has  e  breadth  of  five  to  fifteen  miles  including  the  mile  or  two 
of  sand,  shingle,  and  water,  forming  the  river  bed — is  on  a  level  which  is  a  little  above  that  of  the 
river  during  the  greater  portion  of  the  year,  and  below  it  during  the  summer  months,  when... 
the  river  then  overflows  the  whole  of  the  lowlands,  and  sometimes  overtops  the  artificially 
raised  sites  of  the  villages.  ... 

Between  the  khadir  lands  of  two  rivers  enclosing  a  doab  there  is  always  an  elevated  plateau  — 
called  the  bar — which  rises  from  30  to  40  feet  above  the  level  of  the  khadir,  ...  forming  a  well- 
defined  barrier  to  the  lateral  excursions  of  the  riverr.  ...  The  bar  is  covered  with. ..stunted  trees, 
6crub  jungle,  and  low  grass,  ...  inhabited  only  by  migratory  herdsmen  who  wander  about 
with  their  cattle.. .where  water  is  to  be  obtained  [  7,  39-40,  273  ].  ... 

Great  caution  was  necessary  in  the  selection  of.. .stations,  more  particularly.  .[  when  ]  a 
station  in  a  khadir  land  and  one  in  the  interior  of  the  bar  were. ..to  be  mutually  visible*. 

From  November  1854  Walker  started  to  extend  the  approximate  series  to  the 
south4.  At  the  end  of  December  he  left  Shelverton  to  carry  on  the  reconnaissance, 
building  of  towers,  and  line-clearing,  whilst  he  commenced  observations  from  the 
north.  Work  was  delayed  by  the  usual  dark  and  6tormy  weather  of  January5, 
and  there  was  an  unfortunate  hold-up  at  the  first  station  in  the  plains. 

Mutual  visibility  between  it  and  the  corresponding  station  of  Hala,  on  the  eastern  flank.  ... 
which  had  been  constructed  during  tbe  previous  year,  was  impossible.  ...  Kothiola  was  situated 
in  the  khadir  lands  of  the  Jhelum  River,  Hela  in  thoBe  of  the  Chenab,  ...  and  between  them 
lay  a  breadth  of  about  13  miles  of  the  elevated  bar,  which  could  neither  be  built  over  nor  cut 
tluough  excepting  at  enormous  expense  [  47,  jii  ].  " 

It  happened  that  a  Hindu  temple. ..was  standing  in  the  vicinity  of  the  line,  on  the  scarp 
of  the  bar  towards  Hela  ;  this  temple — being  a  Bquare  building  with  a  flat  roof,  and  not  very 

lDDn.  697  (  16  ).  Armstrong  to  Logan,  4-A-53.  *DDd.  597  (  10-23  )  ;  547  (  283  ),  Jan.-Aug.  1853. 
*GTS.  IV  A  Syn.  VI  (  viii — G  ).  *  Assts.,  Geo.  Shelverton,  Eds'.  DonDelly,  Wm.  Dyer.  *  known  in 

Upper  India  as  the  Christmas  Rains,  or  cKola  burial  [  51  J. 
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dissimilar  in  form  from  one  of .  the  survey  towers  when  viewed  at  a  distance— Mr.  Armstrong 
had  mistaken- for  the  Hein  tower.  ...  There  was  no  alternative  but  to  establish  a  station  on 
the  top  of  the  temple  in  lieu  of  the  one  at  Hela,  though  this  necessitated  the  introduction  of 
an  angle. ..■which  very  cloeely  approached  the  minimum  limit  (  30°  ). 

Walker  had  to  build  a  pillar  on  the  top  of  the  temple,  construct  a  balance  crane 
for  hoisting  the  theodolite  [  rv,  125  ],  and  clear  a  new  line  through  the  jungle. 

The  selection  of  stations  was  particularly  difficult  with  the  general  line  running 
diagonally  across  successive  doabs  ; 

The  low  level  lands. ..interpose  a. ..flat  monotonous  surface  which  is  always  inconvenient 
and  difficult  to  span,  being  too  wide  for  a  single  side  of  a  triangle,  too  narrow  to  admit  of  two 
sidee,  and  often  requiring  a  hazardous  extension  over  the  high  perpendicular  ridge  which 
usually  separates  the  lowlands  from  the  6ar.  ...  Much  embarrassment  is  also  occasioned  by  the 
want  of  water  in  the  bar.  Mr.  Shelverton  was  often  compelled  to  Bink  wells  varying  from  40 
to  110  feet  as  a  preliminary  to  the  construction  of  a  tower  Btation1. 

Frequent  grazing  rays  brought  trouble  from  refraction,  and  with  reciprocal 
vertical  observations  impossible  for  lack  of  a  second  large  theodolite,  a  number  of 
stations  were  connected  by  spirit-levelling  [  65  ].  Work  was  closed  towards  the  end 
of  March  owing  to  thick  dust-laden  atmosphere  and  recess  was  spent  in  Murree 
[  48  ].  Walker  then  moved  the  party  to  the  Great  Indus  series,  and  Tennant’s 
party  was  brought  up  from  Sukkur  to  take  over  Jogi-Tila  [  46-7  ]. 

During  season  1856-7  Tennant  had  the  assistance  of  Brownlow  from  the  Kashmir 
survey,  and  the  series  was  extended  to  the  Sutlej.  After  a  brief  reconnaissance  to 
the  borders  of  Bahawalpur  where  he  met  with  some  opposition,  and  after  Armstrong 
had  laid  out  a  few  triangles,  Tennant  reported  that  it  would  not  be  practicable  to 
take  the  series  across  the  desert  to  Abu. 

Without  subscribing  implicitly  to  this  opinion  [  writes  the  Surveyor  General  ],  I. ..con¬ 
fess  that  the  difficulties  likely  to  be  encountered  appear  sufficiently  great  to  warrant  a  special 
exploration  by  a  flying  party  previous  to  an  approximate  series.  This  flying  exploration, 
however,  itself  requires  so  many  special  arrangements  for  water  and  food  that  I  think  it 
should  be  deferred  to  more  peaceable  times. 

The  mutiny  had  yet  to  be  quelled  ;  Tennant  had  been  called  up  for  military 
duty,  and  Armstrong  was  directed  to  move  the  party  to  the  southern  section  of  the 
Great  Indus  series  [  48  ]*. 

The  southernmost  figure  of  the  Jogi-Tila  series  is  a  hexagon  astride  the  Sutlej 
making  junction  with  the  Sutlej  series.  The  angles  were  observed  by  George 
Shelverton  in  field  season  1862—3. 


Sutlej  Series,  1860-3 

The  Sutlej  series  was  completed  during  three  seasons,  1860  to  1863.  It  ran 
from  the  neighbourhood  of  Mithankot  on  the  Indus  and  followed  the  left  bank  of 
the  Sutlej  River  up  to  Ferozepur,  connecting  up  the  Indus,  Jogi-Tila,  and  Gurha- 
garh  series,  and  providing  a  basis  for  two  additional  meridional  series  that  were 
carried  across  the  great  desert  later*. 

It  was  carried  out  as  a  chain  of  single  triangles,  and  observed  with  Troughton 
&  Simms  3-foot  theodolite*.  Armstrong  laid  out  the  approximate  series  during 
seasons  1860-1  and  1861-2,  whilst  Herschel  observed  the  final  angles  eastward  to 
the  Jogi-Tila  series  by  April  1861.  George  Shelverton  then  completed  observations 
to  Ferozepur  during  season  1862-3  [  pis.  3,  6  ]. 

During  season  1860-1  Branfill  ran  a  line  of  spirit-levels  along  the  line.  Where 
the  towers  were  not  ready  for  connection,  stone  benoh-marks  were  fixed  at  distances 
of  10  to  12  miles  apart  for  connection  to  the  triangulation  later  on*  [79  ]. 

1 OTS.  iv  Sc  Syn.,  vi  ( ix,  1-65 — G  ) ;  of.  DDn.  722  (  145-7  ),  WaUtar  to  SQ„  0-3-66.  *DDn.  709 
(  369  ),  8G.  to  Armstrong,  21-10—67.  "Jodhpur  and  East  Sind  MordJL  ^Hersohel,  Armstrong,  G©o. 
Kyall,  Trotter,  J.  t.  Burt.  *GR  Trig.,  1862— 3,  jrw.  1-0-63  (  7  );  GTS.  iv  k  8yn.  vi  ( iii-ri,  1-60 — H  ). 


CHAPTER  V 


BOMBAY  TRIANGULATION 

Bombay  Party  —  Meridional  Series;  Singhi,  1842-6,  60-1  —  Kkanpisura  d* 
Aramlia,  1845-9  —  Abu,  1850-2  —  Kathiawar,  1851-62 — •  Cutch  Coast,  1853-7 
—  GujarJt  Longitudinal,  1851-2,  54 — 7,  60-1. 

fHHE  Bombay  trigonometrical  survey  had  been  placed  under  the  professional 
I  orders  of  the  Surveyor  General  in  1831  [  rv,  72  ],  and  in  1838  the  part}'  had  been 
absorbed  into  the  Groat  Trigonometrical  Survey  f  rv,  73-4;  v,  101  ]. 

Harry  Rivers  of  the  Bombay  Engineers  had  taken  over  charge  from  Jacob  at  the 
end  of  1842,  and  held  charge  until  he  took  furlough  in  1853.  He  was  followed 
in  turn  by  Nasmyth  and  Haig,  both  also  of  Engineers.  Of  the  assistants,  Sanger 
and  Da  Costa  were  the  mainstays  ;  John  McGill  replaced  Fraser  in  1851. 

The  Bombay  Longitudinal  series,  started  by  Everest  in  1822  from  Bidar  on  the 
Great  Ac  [in,  234-5  ],  had  been  re-observed  byJacoband  extended  to  the  west  coast. 
Rivers  completed  the  South  Konkan  series,  and  by  1844  was  in  difficult}'  on  the 
North  Konkan,  or  Singhi,  series.  Leaving  this  unfinished  on  account  of  con¬ 
tinued  sickness  and  smoke-laden  atmosphere,  be  switched  to  the  Khanpisura  series 
running  north  across  the  Deccan  plateau.  He  then  extended  it,  as  the  Aramlia 
series,  north  to  Ajmer,  which  he  reached  in  1850  [  56  ]. 

Between  1850  and  1853,  being  joined  by  Nasmyth  in  December  1851,  he  ran  a 
meridional  series  southward  from  Abu  to  Ahmadabad  in  Gujarat,  and  then  a  longi¬ 
tudinal  series  westward  into  Kathiawar  before  taking  furlough  in  March  1853. 

Between  1853  and  I860  Nasmyth  covered  Kathiawar,  Gujarat,  and  Cutch  with 
longitudinal  and  meridional  chains.  Three  of  these — the  Gujarat  Longitudinal — 
the  Cutch  Coast — and  the  Kathiawar  Meridional — were  principal  series  of  import¬ 
ance,  that  were  supplemented  by  minor  and  secondary  work.  On  10th  March 
1860  Nasmyth  handed  over  to  Haig  who  finished  off  the  work  remaining  in  Gujarat 
and  Malwa  during  the  next  two  seasons. 

Up  till  1847  Rivers  worked  with  a  15-inch  theodolite  by  Dollond,  and  from 
1848  with  a  good  18-inch  instrument1,  which  was  used  by  the  Bombay  party'  until 
1862  [  155  ].  The  Bombay  work  of  this  period,  therefore,  cannot  compare  with 
that  carried  out  by  the  3-ft.  and  24-inch  theodolites, 'though  in  acknowledging 
Nasmyth's  work  the  Surveyor  General  notes  that 

the  quantity  and  quality  of  work  achieved  by  his  party  with  very  inadequate  means  are  truly 
-wonderful.  The  whole  tract... embraced  by  Kathyawar  and  Cutch  has  been  fully  triangulated 
and  prepared  for  topographical  survey.  The  numerous  series  into  which  this  triangulation 
is  divided  close  most  satisfactorily,  shewing  extreme  accuracy  of  observation,  beyond  what 
could  have  been  expected  from  an  1 8-inch. ..instrument*. 

During  1862-3  Jacob’s  work  on  the  eastern  section  of  the  Bombay  Longitudinal 
was  revised  by  Haig  with  a  24-inch  theodolite  [  rv,  74  ]. 


Meridional  Series;  Singhi,  1842-6,  1860-1 

During  season  1842-3,  whilst  Da  Costa  was  laying  out  the  triangles  of  the  South 
Konkan  series  that  ran  southwards  down  the  Ghats  through  Mahabaleshwar-  to 

»ts.  18',  No.  2.  *  DDn.  594  (  361  ),  SG.'o  Report,  1859-50,  6-10-30. 
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the  Goa  border.  Rivers  had  run  the  North  Konkan,  or  Singhi,  series  northwards 
as  far  as  Pamera  near  Daman1.  Bad  visibility  forced  him  to  leave  many  angles 
unobserved _[  iv,  75  ].  During  the  next  season,  1843-4,  whilst  he  observed  the 
South  Konkan  himself,  with  connections  to  the  sea-level  [  62,  72  ]*,  Da  Costa  was 
deputed  to  carry  forward  the  approximate  Berios  of  Singhi  beyond  Surat,  but 
it  is  fatal. ..W  enter  the  jungles  of  this  neighbourhood  before  the  end  of  February,  and  every 
party  that  has  ever  attempted  to  work  here  in  the  winter  months  has  failed.  Mr.  Da  Costa 
and  his  men. ..had  not  been  in  the  Surat  District  three  weeks  before  they  were  all  without 
exception  severely  attacked  by  fever.  Mr.  Da  Costa. ..became  so  crippled. ..that  he  had  to  move 
into  Surat.  By  March  he  had  sufficiently  recovered  to  take  the  field  again,  and  the  jungles  had 
now  become  fairly  healthy,  but  the  season  of  haze  and  smoke  had  recommenced,  and  nothing 
in  the  way  of  approximate  work  was  feasible  [  460—1  ].. 

Returning  from  South  Konkan  in  March,  Rivers  left  immediately  for  Surat,  hop¬ 
ing  to  observe  the  rays  on  which  he  had  been  foiled  the  previous  season,  but 
the  density  of  the  atmosphere  was  just  the  same  as  when  he  was  here  before.  He  remained 
now  three  weeks,  but  never  succeeded  once  in  obtaining  a  glimpse  of  a  single  heliotrope.  On 
April  9th  he  set  out  for  Mahabaleshvar  where  he  had  established  his  headquarters3. 

In  October  1844  Fraser  and  Sanger  took  up  the  extension  beyond  Surat,  but 
lost  a  full  month  from  persistent  opposition  by  the  inhabitants.  It  was  said  that 
the  Maharajah,  cr  Gaickwar,  of  Baroda  “  was  convinced  that  the  two  Englishmen 
were  not  traversing  his  dominions  for  the  sole  purpose  of  looking  through  a  small 
telescope,  and  his  inability  to  discover  their  ulterior  designs  greatly  irritated  him”. 
It  required  a  special  reference  to  the  Bombay  Government  to  convince  him  that 
no  evil  was  intended.  By  the  end  of  the  season  the  approximate  series  had  been 
extended  to  the  Narbada. 

Rivers  himself  first  went  south  to  take  an  astronomical  azimuth,  and  then  returned  to 
Parnera,  but  this  time  it  was  climate  that  defeated  him. 

So  much  was  he  delayed  by  illness  and  hampered  by  the  number  of  sick,  that  the  measure¬ 
ment  of.. .six  angles  was  all  that  he  succeeded  in  doing  throughout  November  and  December.  ... 
The  fever  as  yet  had  shewn  no  signs  of  abating— the  natives  he  had  newly  enrolled  to  replace 
those  disabled  by  BickneBS  had  almost  to  a  man  Buccumbed  to  the  disease — -and  several  deaths 
had  occurred.  ...  Every  day  brought  the  smoky  season  nearer. 

He  succeeded  in  completing  observations  to  the  south  of  the  Narbada,  but 
baulked  of  pursuing  his  work  to  the  north  he  now  extended  his  series  into  the  high 
ground  to  the  east,  doubling  his  chain  of  triangleB  between  Singhi  and  the  Tapti 
[pi.  3  ].  The  Surveyor  General  considered  this  a  waste  of  time,  and  directed  him 
to  abandon  further  work  on  the  Singhi  Series,  and  take  up  a  new  series  on  meridian 
75°  30'  on  the  healthy  Deccan  plateau*.  During  season  1845-6  he  found  opportu¬ 
nity,  however,  on  his  way  to  and  from  his  new  work,  to  complete  observation  of 
a  few  angles  of  the  Singhi  series  that  had  hitherto  eluded  him. 

Work  on  the  Singhi  series  now  remained  in  abeyance  for  the  next  fifteen  years 
till  it  was  brought  to  conclusion  during  season  1860-1  by  Haig,  working  south¬ 
ward  from  the  Gujarat  Longitudinal  series  [  61  ].  Haig’s  party  again  suffered  heavy 
losses  from  fever  and  it  was  proved  without  doubt  that  it  is  fatal  to  enter  the  Raj- 
pipla  and  Gujarat  jungles  before  February. 


KhAnpisura  &  ArImlla,  1845-9 

The  Khanpisura  Meridional  series  broke  out  from  the  Bombay  Longitudinal 
near  Ahmadnagar,  and  followed  meridian  76°  30'  northwards  through  Indore 
and  Ujjain-to  olose  on  the  Great  Longitudinal  series  near  Nimach.  Starting  from 
the  south  at  the  end  of  1845  Rivers  brought  it  up  to  the  neighbourhood  of  Mhow 
by  April  1847,  still  working  with  the  old  15-inch  theodolite  by  Dollond. 

‘Singhi  hs.,  32  m.  X.  of  Poona;  Paroera  on  the  coast  10m.  X.  of  Daman.  ’8.  Konkan  aeries 
completed  by  Haig,  1866-7,  GTS.  Syn.,  xxm  ( iv-vi — C  ).  'GTS.  xrv  &  Syn.  mn  (  vii— H  )  * DDn 
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During  season  1847-8  he  took  over  charge  of  the  approximate  series  himself 
in  order  to  lay  out  a  suitable  junction  with  the  longitudinal  series  from  Sironj, 
with  an  extension  of  his  meridional  series  northwards  to  provide  points  for  the 
revenue  survey  at  Ajmer  [  265-6  ].  Having  reached  latitude  25°,  north  of  Cbitor-,1 
he  Btarted  observations  towards  the  south,  but  had  failed  to  reach  his  work  of  the 
previous  season  when  had  visibility  and  an  accident  to  his  theodolite  compelled 
him  to  close  down  and  march  into  Mhow  ; 

After  dismounting  the  theodolite  at  the  last.. .station,  the  box  containing  the  vertical 
circle  and  telescope. ..was  carried  off  by  thieves  during  the  night,  notwithstanding  that  seven 
village  watchmen  were  within  ten  vardB.  ...  The  box  was  found  next  morning  about  160yards 
distant  from  the  camp,  the  only  thing  missing  from  it  being  the  eye-piece  [  162  ]5. 

The  Surveyor  General  did  nob  like  this  observation  from  front  to  rear  ; 

Final  angles  should  never  be  commenced  at  the  advanced  end  of  a  series  and  carried  back¬ 
ward,  because  if  any  accident  occurs  the  connection  is  thereby  rendered  incomplete,  and  the 
office  duties  of  the  series  are  thrown  a  year  into  arrears3. 

He  ordered  that  for  season  1848-9  Rivers  and  his  party  should  assist  on  the 
Great  Longitudinal  Beries  under  Renny  [  38,  391-3  ]  ; 

The  Surveyor  General’s  attention  having  in  September  1848  been  attracted  to  the  extreme 
wildness  of  Lieut.  Rivers’  observations,  ...  he  was  called  on  for  an  explanation.  ...  It  appears 
that  his  instrument  got  out  of  order  and  had  further  been  injured  by  the  very  unskilful  means 
adopted  by  Lieut.  Rivers  to  remedy  the  defects.  ... 

Lieut.  Rivers... having  apparently  fallen  into  careless  habits,  there  was  no  other  course  to 
follow  but  to  order  him  and  his  party  to  join  Captain  Renny.  ...  By  this  means  the  Surveyor 
General  obtained  a  more  skilful  report  on  the  instrument,  and  Lieut.  Rivers  was  afforded  an 
opportunity  of  witnessing  geodetical  operations  carried  on  in  first  rate  style4. 

A  new  eyTe-piece  reached  Rivers  in  November  1848  in  time  for  him  to  close  the 
observations  remaining  on  the  Khaupisura  series  north  of  Mhow,  after  which  he 
joined  Renny  on  5th  March  [  38  ]5.  At  the  close  of  this  field  season  he  returned 
to  recess  quarters  at  Mhow.  In  October  1849  he  marched  north  to  Nimach  where 
he  took  over  the  18-inch  theodolite  sent  up  for  him  from  Dehra  Dun,  and  resumed 
work  on  the  .Aramlia  series  to  the  north. 

The  graduation  of  this  theodolite — one  of  those  by  Troughton  &  Simms  brought 
out  by  Everest  in  1830 — was  irregular,  but  Rivers  found  by  experiment  that  he 
could  get  the  best  results  by  taking  the  means  from  observations  on  12  zeros,  and 
good  results  were  thus  obtained  during  the  next  12  years. 

He  took  the  Aramlia  series  up  to  Ajmer  by  a  swing  to  the  west,  which  the 
Surveyor  General  considered  a  blemish.  He  had  intended,  but  had  not  specifically 
ordered,  that  the  main  series  should  have  continued  on  the  meridian  of  Nimach, 
75°,  and  connected  to  Ajmer  by  a  minor  series  [  51  ]6. 

There  were  various  delay's.  At  the  start  Rivers  found  the  platform  of  one  of 
his  stations  of  1848  had  been  destroyed  ;  the  site  had  to  be  shifted  and  all  angles 
connected  with  it  re-observed.  During  February  he  lost  time  from  an  arrow  wound 
in  the  groin  during  an  incident  with  some  Bhils  [  m,  440  ]. 

Towards  the  end  of  the  season  he  re-observed  the  angles  taken  with  the  15- 
inch  theodolite  in  1848,  and  tightened  up  his  connection  with  the  longitudinal 
series  before  moving  into  recess  quarters  at  Nimach7.  The  whole  series  northwards 
from  the  longitudinal  series  at  Aramlia  was  later  incorporated  into  the  Gurhagarh 
series  after  junction  had  been  made  at  Ajmer  in  1862  [  50-1  ]. 

Rivers  had  left  the  Khanpisura  series  in  the  form  of  quadrilaterals  and  polygons, 
except  at  the  break-out  at  the  southern  end,  and  this  was  remedied  at  the  end  of 
1862  when  Haig  added  a  new  station  to  complete  a  double  polygon  at  the  junction 
with  the  Bombay’  longitudinal.  Later  again  all  the  vertical  angles  of  the  Khan- 
pisura  series  were  re-observed  as  the  earlier  heights  were  unsatisfactory  [  62  ]B. 

1  in  Udaipur  State.  *GTS.  iy  A  Syn.,  rv  ( iv — F);  GTS.  xiv  A  Syn.,  xttt  (  vi — G);  DDn. 
618  (  363  ),  Rivera  to  SG.,  30-6-46.  ’DDn.  325  (  647-53  ),  13-9-48.  'DDn.  462  (  359  ),  SG.’e  Report  on 
KJhanpisura  ser.,  1-1—49  ;  GTS.  rv  A  Syn.,  nr  ( iv — B  ).  *  DDn.  325  (  547-53  ),  1 3-9—48  ;  493  (  66  ),  to  Renny, 

16-9-48.  •  DDn.  542  (  167  J.SG.’b  Report  1649-50,  1-10-50.  ’DDn.  518  (432),  Rivera  to  SG.,  1-5-50. 

•  GTS.  xiv  &  Syn.,  xxn  ( iv — G  ). 


Abu,  1850-2 


57 


Tho  Abu  meridional  series  running  southwards  from  the  Great  Longitudinal  to 
the  neighbourhood  of  Ahmadabad  in  Gujarat  was  planned  to  connect  with  sea- 
level  at  the  head  of  the  Gulf  of  Cambay  and  provide  a  check  on  the  heights  of  the_ 
longitudinal  series'  [  67,  72  ] — to  provide  points  for  a  topographical  survey  of 
Gujarat  and  Kathiawar  [  191-2  ] — and  then  to  extend  south  to  meet  the  Singhr 
series  [  55  l1-  None  of  these  objectives  was  carried  through  [  74  ]. 

'  1  In  October  1850  Rivers  took  up  the  approximate  series  himself,  but  after  thd 
first  polygon  had  been  selected  in  the  comparatively  easy  hill  area,  the  country 
became  very  difficult.  It  was  flat,  broken  by  innumerable  ravines,  and  covered 
with  trees.  Towers  had  to  be  built  at  every  station.  Neither  Rivers  nor  his 
assistants  had  any  experience  of  such  work,  and  they  wasted  time  in  futile  attempts 
to  locate  themselves  by  burning  fires.  Rivers  was  reluctant  to  try  Everest’s  system 
of  ray-tracing— slow  but  sure — and  when  be  did  the  results  were  far  from  encouraging 
[  60,  103  ].  Early  in  February  he  left  his  assistants  to  persist  with  the  approximate 
series,  and  returned  himself  to  make  final  observations  from  the  north2. 

During  season  1851-2  the  series  was  brought  to  a  close  on  a  figure  of  the 
Gujarat  longitudinal  near  Ahmadabad  and,  to  complete  the  connection  to  the  sea, 
Da  Costa  laid  out  a  minor  series  of  triangles  down  to  the  mouth  of  the  Sabarmati 
River,  which  he  had  to  re-clear  and  adjust  at  the  end  of  1853  [72].  Nasmyth  and 
McGill  then  spent  six  strenuous  weeks  searching  for  a  suitable  site  for  a  tidal 
station  [  73  ]  and  completing  observation  of  the  minor  triangles  from  the  river 
mouth  to  Ahmadabad,  some  70  miles. 

Surveying  under  a  tropical  sun,  and  up  to  the  knees  in  mud  and  water  must  be  harrasaing 
at  any  time,  but,  unprovided  with  boats  as  we  were,  our  duty. ..was  irksome  and. ..not  free  from 
danger.  Mr.  McGill  on  one  occasion,  and  I  myself  on  another,  narrowly  escaped  being  over¬ 
taken  by  the  bore,  while  the  circuitous  route  which  the  baggage  had  to  take  in  order  to  cross 
the  river  left  us  on  several  occasions  dependent  on  the  hospitality  of  a  miserable  hamlet5. 

They  were  much  troubled  by  vagaries  of  refraction  [  65  ]  ; 

I  have  used  heliotrope  apertures  of  J[-inch,  and  lamp  aperturos  of  2  inches.  The  signals, 
however,  have  seldom  been  the  clear,  sharp  objects  which  short  lines  and  small  apertures 
suggest.  Often  in  the  southern  portion  of  the  series,  where  the  lines  crossed  mud,  alternately 
flooded  and  drying,  the  heliotropes  resembled  pillars  of  flame,  while  the  lamps  were  large 
and  unsteady.  At  other  places  from  the  flatness  of  the  country  the  signals  bad  all  the  dis¬ 
advantages  of  grazing  rays.  At  one  time  they  were  magnified  and  agitated  by  the  air,  and  at 
another  obscured  by  the  dust  of  carts  or  cattle  crossing  the  line. 

The  vertical  observations  would  suffer  chiefly  from  these  disadvantages,  but  I  have  en¬ 
deavoured  to  ensure  the  accuracy. ..by  repetition  [  63  ]*. 

Though  Nasmyth  found  what  he  thought  a  suitable  site  for  a  tide  gauge,  the 
eailorB  would  have  none  of  it.  Connection  to  sea-level  was  made  later  at  points 
along  the  south  coast  of  Kathiawar  [73-4]-  Final  connection  of  the  Sabarmati 
series  with  Kathiawar  triangulation  was  not  completed  till  season  1860s. 


KathiAwIb,  1851-62 

From  1852  to  1862  triangulation  of  Kathiawar,  Cutch,  and  Gujarat  proceeded 
with  no  definite  programme.  The  main  meridional  series  followed  meridian  71°, 
north  to  the  Great  Longitudinal  series  and  south  to  the  island  of  Diu.  Approximate 
work  on  the  southern  section  was  carried  out  by  Da  Costa  during  season  1852-3  ; 

The  Portuguese  authorities. ..were  jealous  of  a  British  officer  even  landing  on  their  island, 
and  greatly  objected  to  a  tower  being  built  and  obsorvod  from.  ...  Rivers. ..explained  to  the 
Governor  that  his  work  was. ..purely  in  the  interests  of  Bcionce,  and  bad  no  military  or  political 
aspects.  He  also  offered,  if  he  wore  allowed  to  erect  and  visit  o  station  at  Diu,  to  give  the 
/  ‘_1_ 
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Portuguese  the  co-ordinates  of  Uioir  town,  a  gift.. .they  do  not  eeora  to  have  valued,  as  his 
request  was  refused.  Ue  then  wrote. ..to  the. ..Bombay  Government,  through  whoso  representa¬ 
tions  Mf.  Da  Costa  was  at  length  allowed  to  build  the  station  of  Dangarwani1. 

The  following  eeason  Da  Costa  ran  a  minor  scries  round  the  coast,  starting  from 
Gogha  on  the  Gulf  of  Cambay  in  Doccmber  1853  and  closing  at  Dwarka,  the  extreme 
north-west,  by  mid-June  ; 

The  series  extends  the  basis  for  the  map  of  Kathiawar.  Its  execution  has  boon  well  timed, 
for  a  survey  of  the  coast  is  now  being  made  by  the  naval  authorities,  and  the  value  to  the 
nautical  surveyor  of.. .Mr.  Da  Costa’B  triangles. ..is  very  great. 

During  season  1 852-3,  after  re-arranging  its  junction  with  the  Gujarat  longitudi¬ 
nal  north  of  Wankaner  f  pi.  i  ],  Nasmyth  completed  observation  of  the  meridional 
series  to  the  sea-coast  atDiu  by  the  10th  of  May,  being  dela3red  by  having  to  rebuild 
some  of  the  towers  and  by  “cloudj-  weathei,  fogs,  and  storms”. 

The  southern  and  south-western  portion  of  the  Kathiawar  peninsula  is  known  as  the  Gir. 
It  is  a  wild,  mountainous,  and  deserted  tract,  and  its  soil  is  poor,  unproductive,  and  stony. 
The  water  is  bad,  causing  dropsy  and  disease  of  the  spleen  [  m,  127-8  ]. 

He  then  took  a  minor  longitudinal  series  eastward  to  Gogha  before  -withdrawing 
for  recess  at  Rajkot. 

In  February  1854,  after  having  first  completed  the  Sabarmati  series  [  57  ],  he 
returned  to  the  meridional  series  to  lay  out  the  principal  triangles  northwards 
across  the  Rann  into  Cutch. 

He  now  met  with  a  series  of  grievous  delays.  Hardly  any  of  the  rays  were  cleared,  and 
on  one  of  them — when  he  had  spent  much  time  in  cutting  down  the  trees — a  village  appeared 
in  the  way,  and  the  tower  had  to  be  raised.  ...  He  was  overtaken  by  a  violent  storm,  and  after 
that  till  the  last  week  of  April. ..the  air  was  seldom  clear.  ... 

Since  the  time  of  our  first  crossing  the  Runn,  the  sea  had  gradually  been  extending  over  it, 
and  where  the  water  bad  lain  for  any  length  of  time  the  mud  was  soft  and  there  were  in  many 
places  quicksands.  Dead  bullocks  and  stuck  carts  gave  unanswerable  evidence  of  the  difficulty 
of  crossing.  The  mud  was  such  that  my  own  camels,  lightened  of  half  their  ordinary  loads, 
did  not  get  through  it  without  accident.  The  water  too  in  these  places  was  particularly  salt, 
and  caused  any  lacerations  made  by  the  saline  crystals. ..to  smart  severely*. 

Rivers  had  already  reported  on  the  difficulties  of  the  Rann  when  laying  out 
tbe  Gujarat  Longitudinal  series  in  1851  [  60  ;  pis.  1,3]; 

The  laige  Runn  opens  into  the  eea  at  its  extreme  western  eDd  near  the  town  of  Luckputih 
Kutch,  where  there  is  a  ferry  to  the  Scinde  side.  The  eastern  part  of  the  Runn  diminishes 
to  a  narrow  channel  near  Aungair  in  Kutch,  beyond  which  it  again  expands  nnd  this  Bmaller 
Runn  opens  into  the  sea. ..near  Mallia  in  Kattywar. 

In  the  fine  weather  the  Runn  is  a  plain  of  sand  strongly  impregnated  with  salt  which  hardens 
it  so  much  that  carts  can  cross  it  in  any  direction  and  without  cutting  it  up  much.  The  plain 
is  so  dead  a  level  that  after  rain  one  may  ride  for  miles  through  the  water  and  experience  no 
...change  in  the  depth.  {  The  9th  N.I.  marched  once  in  August  a  distance  of  12  miles  without  a 
dry  step,  and  yet  the  water  was  never  above  the  men’s  knees  ).  Od  drying  the  salt  crystalises, 
and  the  whole  country’  is  as  wliite  as  snow  till  again  broken  up  by'  tlxe  carts  and  cattle. 

In  the  monsoon  the  rivers  Loonee,  Bunass,  end  Suraswattee  falling  into  it  cause  the  whole 
to  be  inundated  to  a  depth  of  about  3  feet.  Besides  these  the  Naso,  a  branch  of  the  Indus,  may 
be  said  to  flow  into  the  Runn  ;  it  formerly  passed  Oomercote  and  Wanga  Bazar  and  entered  the 
aoa  near  Sudhee.  By  the  earthquake  of  1819  Sudliee  was  submerged,  it  being  now  3  feet 
under  water.  ...  Since  then  the  Ameers  from  hostile  motives  cut  off  its  waters  from  where  it 
leaves  the  Indus  above  Sukkur,  and  there  has  been  no  water  in  its  channel  since. 

No  fresh  water  is  procurable  in  the  actual  Runn,  but  there  are  several  islands  in  it,  some 
of  which  Bre  hills  of  about  200  feet  high  ;  these  are  covered  with  good  grass,  and  on  them  fresh 
water  can  occasionally  he  obtained. 

The  mirage  is  sometimes  most  extraordinary  ;  small  ridges  of  a  few  inches  high  assuming 
the  appearance  of  a  loft.v  castellated  town,  and. ..a  line  of  aaltthat  of  the  ocean  [40].  In. fine 
weather  when  the  plain  is  encrusted  with  salt,  the  heat  and  glare  is  almost  unbearable  by  day, 
while  in  the  cold  months  the  temperature  at  nights  is  most  piercingly  cold  [40,65]*.  J-  • 

When  he  returned  to  observe  at  stations  south  of  the  Ranjp  Nasmyth  found 
the  April  weather  fatal  to  health  and  progress. 
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I  had  no  option,  however,  but  to  persevere,  for  I  expected  that  the  towers,  so  hurriedly  built, 
would  be  washed  away  by  the  rains.  The  winds  were  scorching,  and  tho  heat  overpowering, 
and  it  was  rarely  tliat  anything  animate  except  ourselves  was  to  be  seen  stirring  during  the 
heat  in  these  days.  Yet  day  would  succeed  day  without  one  glimpse  of  either  heliotrope  or 
lamp  to  cheer  our  weary  hours  of  anxious  watching.  ... 

Excessive  heat  and  bad  water  brought  sickness  in  their  train.  Two  cases  of  coup-de- 
solefl  occurred,  while  there  were  no  less  than  14  of  our  number  crippled  with  guinea-worm 
[  n,  165].  The  last  week  of  April  brought  more  agreeable  weather.  Tho  observations  in 
Kattvawar  were  completed,  and  the  establishment  crossed  once  more  into  Cutch1. 

The  field  season  was  closed  in  the  middle  of  May,  and  the  recess  months  spent  partly 
at  Mandvi  and  partly  at  Bhuj. 

During  season  1854—5  Nasmyth  joined  in  the  base  measurement  at  Karachi,  leav¬ 
ing  his  assistants  to  expend  minor  and  secondary  triangulation  and  to  make  tidal 
connections  at  Mian i  and  Diu.  At  the  end  of  December  1855  he  carried  the  meridion¬ 
al  series  across  the  upper  arm  of  the  Ranm  to  close  on  the  Great  Longitudinal 
north  of  Nagar  Parkar  [  pl3.  1,3]. 

Our  visit... .has  been  well  timed,  for  the  Runn  between  Beyla  and  Nugger  Parker  was  dry. 
Had  it  not  been  so,  there  would  have  been  difficulty  in  getting  the  instrument  across,  for  the 
distance  from  shore  to  shore  is  25$  miles,  while  from  halting  place  to  halting  place  the  distance 
is  probably  not  much  under  40  miles.  Had  our  visit  been  postponed  later  the  difficulty  would 
have  been  in  seeing  the  signals.  ... 

At  one  of  the  stations  of  the  Gt.  Longl.  Series  a  week’s  cloudy  weather,  during  which  there 
was  partial  rain,  caused  disappointing  delay,  and  the  detours  which  are  forced  upon  us  in 
order  to  got  across  the  Runn  at  all  diminish  the  resultant  amount  of  work.  The  distance  be¬ 
tween  Akoria  and  Warana  is  about  19  miles,  yet  to  get  from  one  station  to  another  the  establish¬ 
ment  marched  about  56  miles,  and  still  had  to  wade  through  the  soft  yielding  naud  and  water 
and  sludge  of  the  Runn2. 

Having  completed  the  northern  triangles  early  in  May,  Nasmyth  spent  the  rains 
at  Bhuj,  leaving  a  gap  to  the  south  which  he  closed  at  the  end  of  the  year,  when 
he  found  that  several  platforms  and  marks  had  been  tampered  with.  He  attribut¬ 
ed  triangular  errors  of  over  3’  to  an  earthquake  that  occurred  in  November3. 

The  meridional  scries  was  finally  closed  at  Wankaner  on  21st  December  1856. 

Cutch  Coast,  1853-7 

The  Cutch  Coast  series  breaks  out  from  the  Kathiawar  Meridional  near  the  head 
of  the  Rann,  passes  westwards  through  Cutch  to  Lakhpat,  crosses  the  eastern 
mouths  of  the  Indus,  and  then  runs  north  through  Sind  to  close  on  the  Gt.  Longi¬ 
tudinal  near  Tatta.  It  is  over  200  miles  long,  a  double  series  composed  entirely  of 
quadrilaterals  and  polygons. 

The  approximate  series  was  started  from  the  eastern  end  by  Sanger  during 
season  1853-4,  and  the  break-out  revised  the  following  season  by  him  and  Da 
Costa.  The  whole  party  spent  the  rains  of  1855  at  Poona.  For  the  return  journey 
from  Bombay  to  Mandvi,  Nasmyth  secured  passages  for  himself  and  tbp  instru¬ 
ments  in  a  government  steamer,  but  had  to  send  Sanger,  McGill,  the  khalasis,  and 
horses,  bjr  a  country  boat.  There  was  a  water  scarcity  at  Bombay;  the  master 
was  a  poor  navigator  ; 

The  wind  was  against  them.  ...  With  but  little  water  left  on  board,  he  found  himself 
at  the  mouth  of  the  Poisian  Gulf  within  a  short  distance  of  Muscat.  ...  He  sought  to  make 
some  port  on  the  Kattywar  coast,  but.. .the  wind  died  away  and  there  was  no  land  in  sight.  ... 
A  Bramin...was  deputed  to  pray  for  hotter  things,  and. ..as  morning  broke. ..predicted  a  coming 
breeze. ..but  it  blew  the  wrong  way.  The  Kattywar  coast  was  passed  unseen,  and  before  the 
Konkan  coast  was  gained  the  homes  had  been  three  days  without  water.  ...  A  steamer  hove 
in  sight.  A  signal  of  distress  was  run  to  the  mast boad.  ...  Tho  Captain  of  the  steamer,  hav¬ 
ing  learnt  that  it  was  merely  for  water  that  he  had  been  summoned  out  of  his  course,  ... 
steamed  away.  ... 
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Having  replenished  their  water  supply  from  the  Konkan  coast,  the  party  was  at  length 
landed  safely  at  Mandvi  on  November  Uth. 

Naemyth  started  work  west  of  Bhuj,  and  spent  the  next  two  months  revising  the 
lay-out  and  observing-  He  then  moved  to  complete  the  north  section  of  the 
Kathiawar  Meridional  [  59  ],  whilst  Da  Costa  carried  the  approximate  triangles  of 
the  coast  series  due  north  up  meridian  69°  to  close  on  the  Great  Longitudinal."-  As 
this  line  passed  too  olose  to  the  Rann,  Naemyth  rejected  it,  and  the  next  season, 
1856-7,  Da  Costa  and  Sanger  ran  a  new  line  parallel  to  the  coast  to  cross  the  Indus 
to  the  west  and  join  the  longitudinal  series  just  north  of  Tatta  [pis.  1,3].  It  being 
impossible  to  work  in  the  vicinity  of  the  Rann  till  late  March, 

the  two  surveyors  proceeded  by  boat  to  Karachi  to  recommence  their  work  from  ita  northern 
extremity.  The  new  series  started  from  the  side  Sahiji-Karothol,  ...and  after  passing  Tatta 
crossed  a  flat,  damp,  country,  thickly  overgrown.  ...  At  first  water  was  good  and  plentiful, 
but  as  the  Rann  was  approached  it  became  scarce  and  bad. 

Having  selected  all  the  stations,  Da  Costa  commenced  building  the  towers  near  the  Rann. 
During  bis  stay  in  Karachi  he  had  made  arrangements  for  their  construction,  and  had  des¬ 
patched  material  by  boat  to  the  north-west  of  Cutch,  but.. -no  workmen  could  be  procured.  ... 
At  tiroes  it  seemed  as  if  the  operations  would  fall  through.  ...  Assistance.. .arrived  from  Mandvi. 

The  towers.. .were  not  easy  to  build,  the  foundations  could  not  be  dug  two  feet  without 
water  running  in.  ...  A  large  supply  of  bricks  had  been  prepared. ..but  an  unexpected  fall  of 
rain  in  February'  converted  them  into  mud.  ... 

Towards  the  beginning  of  June  the  Indus  overflowed  its  banks  and  flooded  the  whole 
country  round,  obliging  Da  Costa  to  return  to  recess  quarters  at  Bhuj1. 

At  the  end  of  December  1856,  Nasmyth  resumed  observations  on  the  Coast 
Series,  which  he  completed  by  the  end  of  season  1857-8.  To  allow  time  for  the 
construction  of  towers  and  clearing  of  ray6  across  the  west  end  of  the  Rann,  Nasmyth 
worked  from  the  Karachi  end,  having  to  re  observe  at  several  stations  either  because 
markstones  had  been  destroyed  [  470  ],  or  because  of  refraction  difficulties  ; 

On  the  Sind  section. ..it  was  found  impossible  to  take  the  vertical  angles  in  the  usual  way. 
Many  of  the  signals  were  not  visible  at  the  time  of  minimum  refraction,  and  on  approaching 
the  Rann  there  were  only’  a  few  that  were  so,  and  these  were.. .unsteady.  ...  Nasmyth  always 
observed  at  one  extremity  of  every  ray  himself,  while  either  Da  Costa  or  McGill — equipped 
with  a  12-inch  theodolite — was  at  the  other.  By  placing  two  assistants  on  this  work  Nasmyth 
was  enabled  to  observe  the  vertical  angles  on  two  rays  himself  every  day. 

On  one  ray  “the  signals  one  day  were  not  seen  till  9  p.m.  while  another  day  they 
were  visible  at  7  o’clock  in  the  morning”*. 

A  considerable  amount  of  minor  triangulation  was  carried  out  in  Cutch  between 
1856  and  1860,  forming  an  almost  complete  network,  and  closely  defining  the 
coast-line. 


Gujarat  Longitudinal,  1851-2,  54-7,  60-1 

This  series  follows  parallel  23°  between  meridians  71°  aod  75°  30',  connecting 
the  Katlyawar,  Abu,  and  Khanpisura  meridional  series.  It  traverses  the  plains  of 
Kathiawar  and  Gujarat  on  the  west  and  the  thickly  wooded  hills  of  the  Panch 
Mahals  and  Malwa  to  the  east  [  pis.  1,3]. 

Rivers  started  the  section  west  from  Ahmadabad  in  February  1852  whilst  his 
assistants  worked  on  the  approximate  series  of  the  Abu  meridional.  The  selection 
of  stations  westward  to  meridian  71°  was  entrusted  to  John  Rossenrode  who  was 
posted  to  the  party  for  the  special  purpose  of  helping  with  ray-traces  [  57,103  ]. 
By  the  close  of  the  season  Rivers  had  observed  the  first  seven  triangles,  the  sbries 
being  kept  to  a  line  of  single  triangles  because  “high  towers  were  required  at  all 
the  stations,  and  great  numbers  of  valuable  fruit  treeB  had  to  be  cut  down  on 
every  ray  ”  [  24  j3-  During  the  following  season,  after  revising  the  lay-out  of  the 
final  polygon  of  junction  with  the  Kathiawar  Meridional,  Nasmyth  assisted  Rivers 
with  the  final  observations  which  were  completed  by  January  1853. 
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Sanger  started  the  approximate  series  eastward  from  Ahmadabad  during  season 
1854-5,  and  this  was  continued  by  McGill  during  the  next  two  years.  During 
season  1860-1  Haig  carried  observations  eastward  from  Ahmadabad  to  meridian 
24°,  and;  then  worked  south  to  connect  with  the  Singhi  Series  [55].  The  next 
season  be  extended  the  longitudinal  series  eastward  to  the  Khanpisura  meridian, 
completing  the  final  observations  by  February  1862.  He  had  particular  difficulty 
in  closing  as  two  desirable  stations  of  the  Khanpisura  Series  were  found  to  give  no 
view  to  the  west. 

Kaula-ka-Mata,  like  Gumanpur,  had  been  selected  with  regard  to  its  own  series  only, 
and  was  situated  on  the  roof  of  a  temple,  the  spire  of  which  intercepted  all  view  from  the  west. 
It. ..became  necessary  to  build  a  new  station  on  the  same  bill,  ...  and  to  make  the  side  Karsod- 
Indrawan  the  closing  side1 

Though  in  this  instance  the  necessity  for  a  westward  connection  could  hardly 
have  been  foreseen,  it  is  remarkable  how  often  a  first  lay-out  by  the  Bombay  party 
was  found  unsatisfactory  when  the  triangulator  came  to  carry  out  final  observations. 
Sometimes  this  was  due  to  change  of  refraction  from  one  season  of  the  year  to 
another,  particularly  in  the  flat  country,  but  very  ofteD  it  was  a  case  of  failure  to 
test  every  ray  oa  the  approximate  series.  Time  and  again  the  observer  found  that 
a  selected  ray  was  impossible  owing  to  an  intervening  bill  that  entailed  the  selection 
of  one  or  more  new  stations  [  102]. 
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GEODETIC  HEIGHTS 

Vertical  Angles  —  Refraction  —  Trigonometrical  Heights  —  Spot  Heights  —  Tedal 
Observations  ;  Bay  of  Bengal  — -  IT&s/  Coast  —  Spirit  Levelling. 

f  J^HOUGH  Everest  realised  the  advantages  of  measuring  vertical  angles  at  the 
I  time  of  minimum  refraction  in  the  afternoon,  he  did  not  insist  that  this  practioe 
should  be  invariable,  but  Btrongly  urged  the  taking  of  vertical  angles  by 
simultaneous  reciprocal  observations  whenever  possible  [  rv,  93  ]. 

Waugh  fully  accepted  the  fallibility  of  vertical  angles,  and  constantly  urged 
his  surveyors  to  confine  observation  to  the  time  of  minimum  refraction,  and  to 
make  simultaneous  reciproca  lobservations.  Where  triangulation  lay  within  reach 
of  the  coast,  such  as  on  the  East  Coast  and  South  Ronkan  series,  he  insisted  on 
frequent  connection  to  mean  sea-level  [  26,  71  ].  Where  trouble  was  experienced 
from  grazing  raj’s,  mirage,  and  other  vagaries  of  refraction,  he  recommended  the 
use  of  secondary  intermediate  stations  and  even  the  running  of  lines  of  levelling  ; 

Although  atmospheric  causes  will  always  more  or  less  preclude  the  attainment  of  extreme 
precision  in  the  determination  of  heights  trigonometrically,  still  I  am  confident  that  much 
might  be  done  to  improve  our  results.  For  example,  whenever  it  is  necessary  for  the  sake  of 
symmetry. ..to  adopt  grazing  or  nearly  grazing  rays,  it  would  be  best  to  deteimine  the  heights 
by  intermediate  supplementary  points  of  secondary  character,  and  if  direct  vertical  observa¬ 
tions  are  also  observed  on  the  grazing  rays  their  results  should  only  be  used  for  contrast,  and 
not  allowed  to  bear  on  the  final  deductions.  ... 

As  many  cross  rays  should  be  established  as  possible,  even  although  these  may  not  be 
used  in  the  principal  triangulation.  ...  Vertical  observations  should  be  rigorously  confined  to 
the  aftomoon  minimum  and  not  taken  to  rising  objects.  ...  Lamps  will  Dever  be  used1. 

He  was  far  from  satisfied  with  the  vertical  angles  taken  bj'  the  Bombay  party, 
both  under  Jacob  and  Rivers  ; 

The  heights. ..depend  on  single  deductions  except  in  four  instances,  and  the  results  of  these 
four.. .show  how  unsatisfactory  the  single  deductions  are.  ...  It  is. ..a  most  indispensable  condi¬ 
tion  to  accuracy  that  no  great  length  of  time  be  suffered  to  elapBe  between  the  reciprocal 
observations.  In  resuming  operations  after  a  cessation  of  work  it  is  always  necessary  to 
revisit  the  old  points  for... observing  vertical  angles,  even  should  they. ..have  been  completed 
during  the  previous  season,  because  the  vertical  angles  of  one  season  caDnot  be  safely  com¬ 
bined  with  those  of  another  [  64  ]2. 

Owing  to  the  large  closing  errors  of  heights,  and  the  Jack  of  reciprocal  and  check 
vertical  angles,  all  vertical  angles  on  the  South  Ronkan  and  Rhanpisura  series 
were  re-observed  between  1882  and  1886  [  56  ]s. 

Waugh  writes  to  Clarkson  who  was  troubled  by  refraction  over  the  Orissa 
swamps  [  65  ]  ; 

If  simultaneous  verticals  cannot  be  taken,  or  if  they  fail  to  give  satisfactory  conclusions, 
the  next  alternative  is  to  employ  one  or  two  intermediate  and  experimental  stations,  ...  but 
when  this  method  also  is  either  impracticable,  or  fails  of  success,  the  only  remaining  alternative 
is  levelling  from  tower  to  tower.  ...  The  principle... consists  in  making  the  back  and  forward 
stations  as  nearly  equally  distant  as  practicable,  and  distance  should  never  exceed  10  chains.  ... 
Equality  of  distance  ensures  the  refraction  as  well  as  curvature  of  the  earth  cancelling  on 
the  fore  and  back  observations.  Short  distances  render  the  refraction  Bmall,  and  enable  you 
to  read  off  the  levelling  staves  with  accuracy  and  precision  [  78  ].  ... 
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After  the  difference  of  level  has  been  determined,  either  by  simultaneous  observations  or 
by  supplementary  stations,  or  by  levelling,  you  will  have  data  for  computing  the  verticals 
in  vacuo.  Consequently  if  you  happen  to  have  obsorved  a  single  vertical  at  minimum  at  either 
end  of  a  ray,  a  comparison  of  the  two  results  will  give  the  refraction  very  accurately.  The 
conclusion  thus  obtained  should  be  prominently  noticed  and  commented  on.  From  such  data 
we  may  deteimine  a  rule  for  employing  single  verticals  [  64-6,  90  ]*. 

As  a  useful  check  he  recommended  a  circuit  of  vertical  angles  round  a  closod  figure, 
and  in  season  1852-3  Logan  made  such  circuits  on  the  Rahun  Series  with  consider¬ 
able  success  Ronny-Tailyour  also  reported  the  results  of  such  a  check-up  through 
his  stations  in  Kumaun  [  21  ]  ; 

The  anglos  were  generally  taken  at  times  of  mimimum  diurnal  refraction  and  the  stations 
from  Banog  to  Ghoongti  and  Dhcla  were  all  visited  in  regular  succession  from  November 
to  the  end  of  January  when  the  temperature  is  nearly  equable.  Then,  owing  to  snow  having 
fallen  on  the  mountains,  and  the  expediency  cf  taking  the  angles  at  the  stations  in  the  terai 
during  the  healthy  season,  the  tower  stations  were  all  visited  before  the  hill  stations  of  Birond 
and  SaunchsUa  [  rv,  pi.  4  ]. 

The  results  confirm  the  laws  which  previous  experience  had  suggested  ;  viz.,  that  when 
reciprocal  vertical  ancles  are  taken  at  times  of  minimum  diurnal  refraction,  and  at  the  same 
season  of  the  year  as  regards  heat  and  moisture,  the  results  are  very  trustworthy,  and  a  high 
degree  of  accuracy  may  be  expected  from  them,  more  especially  if  the  angle  at  each  station  is 
the  mean  derived  from  rej>etitions  on  several  successive  days.  ... 

Three  differences  of  heights  are  rejected.  ...  In  the  first,  error  is  traced  to. ..the  observa¬ 
tions  at  Bagwara  having  been  taken  from  28th  February  to  3rd  March,  and  the  reciprocal 
ones  at  Saonchalia  on  the  18th  and  23rd  of  Moy.  The  observations  at  each  station  are 
accordant  among  themselves. ..hut  owing  to  the  difference  in  the  seasons. ..the  elevation  at 
Bagwara  was  too  great  relatively  to  tiio  depression  from  Saonchalia.  ...  This  would. ..tend  to 
confirm  the  necessity. ..of  observing  strictly  at  times  of  minimum  diurnal  refraction,  and  of 
repeating  the  observations  on  several  successive  days. 

By  comparing  the  results  now  sent  with  the  heights  previously  obtained,  ...  you  will 
perceive  the  great  improvement. ..in  the  quantities  combined  in  the  mean  height.  ...  This 
must  chiefly  be  attributed  to  an  improved  system  of  observing  obtained  from  following  the 
rules  established  by  experience*. 

In  his  order  on  refraction  of  September  1852  [  64-5  ],  the  Surveyor  General 
made  the  following  notes  about  vertical  angles  ; 

The  vast  improvements  recently  introduced  into  modern  instruments,  more  particularly 
as  regards  the  sensibility  of  the  levels  attached  to  them,  enable  the  Geodesist  to  attain  a  degree 
of  accuracy  and  precision  little,  if  at  all,  short  of  the  most  refined  levelling  operations,  provided 
those  precautions  are  not  neglected.  ... 

When  an  observer  happens  to  be  detained  several  days  at  a  station,  he  should  be  careful 
to  repeat  vortical  observations  daily,  because  the  mean  of  several  days  successive  observations 
has  been  found  to  give  more  satisfactory  results.  ... 

1  The  value  of  the  results  may  be  tested  by  levelling  round  the  triangles  [  75  ].  ...  Under 
favourable  circumstances  the  discrepancy  wliicb  may  be  expected. ..in  closing  a  circuit  of  three 
sides  should  not  be  more  than  one  foot. ..in  30,  40,  or  60  miles,  not  much  exceeding  what  would 
occur  with  the  levelling  instrument3. 

He  issued  definite  orders  for  the  careful  reading  and  recording  of  the  theodolite 
level,  the  determination  of  its  scale  value,  and  the  correction  of  the  vertical  angles 
from  these  readings4. 

In  a  later  note  he  discusses  “the  best  mode  of  dispersing  the  error  of  origin  and 
closing”  of  heights  derived  from  “trigonometrical  levelling”  bjr  means  of  vertical 
angles  carried  through  a  series  of  triangles6. 


Refraction 

The  bending  or  curvature  of  a  ray  ol  light  or  line  of  sight  when  passing  from 
one  transparent  medium  to  another,  or  through  layers  of  differont  densities,  is  a 
well-known  optical  phenomenon.  Its  special  interest  to  surveyors  was  first  realised 
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byr  Evorost  when  in  )  822  he  found  that  a  distant  object,  which  during  the  day  was 
entirely  concealed  below  the  horizon  would  rise  to  view  as  night  approached,  and 
offer  a  favourable  target  for  the  theodolite  if  illuminated  when  refraction  waszat 
its  maximum  [  m,  235,  249  ;  iv,  105-7  ]-  7 

Ho  fully  realised  how  greatly  this  strange  phenomenon  affected  his  vertical 
angles,  and  hence  his  insistence  on  the  importance  of  reciprocal  obsorvation  .of 
every  ray.  The  valuo  of  this  latter  precaution  was  seriously  reduced  when  the 
reverse  observation  was  not  simultaneous  with  the  first,  and  for  this  reafon  all  the 
vertical  .angles  of  the  Great  Arc  across  the  Jumna  plain  were  observed  by  a  team  of 
observers  working  in  concert  under  Waugh’s  direction  [  iv,  41,  93  ;  inf]. 

To  counter  the  vagaries  of  refraction  arising  from  grazing  rays,  Waugh  directed 
his  surveyors  working  across  flat  country  to  restrict  the  sides  of  their  triangles 
to  an  average  of  about  eleven  miles,  and  to  gain  adequate  height  above  the  ground 
by  means  of  towers  or  other  elevations  [  101,  104  ].  Amongst  his  man}’  letters  and 
circulars  on  the  subject  he  writes  to  Nicolson  in  Assam  ; 

Every  exertion  should  be  made. ..to  observe  verticals  at  minimum  refraction,  for  thoso 
taken  later  are  wortldess.  About  half-past  three  p.m.,  or  as  soon  as  objects  begin  to  steady 
for  horizontal  angles,  they  rise  at  the  rate  of  1'  per  minute,  or  even  more  rapidly.  Thus  a  few 
minutes  diffeience  of  time  will  cause  greater  errors  than  observing  unsteady  objects.  As  a  rule 
it  is  better  to  observe  verticals  too  early  than  too  late,  for  even  at  noon  the  uncertainty  of 
several  intersections  to  an  undefined  dancing  object  would  not  much  exceed  2'.  ... 

If  your  sides. ..do  not  exceed  11  miles,  your  stations  always  on  high  ground,  the  tower 
sufficiently  high,  and  due  care  taken  to  avoid  intermediate  obstacles,  ...  there  will  be  do 
difficulty  in  getting  verticals  at  minimum.  The  period  of  minimum  refraction  lasts... probably 
from  noon  to  the  epoch  of  maximum  temperature,  which  is  generally. ..about  3  p.m.  As  soon 
as  the  thermometer  begins  to  fall  objects  begin  to  rise,  and  it  is  the  evil  effects  of  this  uncertain 
change  in  altitude  which  it  is  desirable  to  avoid.  ...  It  is  a  good  habit  to  observe  reciprocal 
verticals  at  exactly  similar  times.  ...  Perfect  equality  of  time  is  an  essential  element  or  success. 
...  It  is  the  time  from  apparent  noon  which  should  be  recorded.. .and  not  watch  times1. 

Stimulated  by  observations  to  the  snow  peaks  Waugh  gave  much  thought  to 
the  subject  of  refraction,  consulting  his  more  experienced  surveyors  and  the  Chief 
Compufor,  and  in  1852  he  issued  this  important  departmental  order  [  63,  65  ]. 

An  opinion  appears  to  have  prevailed. ..that  geodetica)  heights  derived  from  vertical  angles 
are  not  trustworthy,  but  only  a  rough  approximation  to  the  truth.  ...  Refinements  being... 
pronounced  unattainable,  a  tendency  is  likely.. .to  neglect  thoso  precautions  on  which  accurate 
results  depend.  Limited  as  our  knowledge  even  now  is  of  the  laws  affecting  terrestial  refrac¬ 
tion,  still  some  facts  are  well  established,  and  experience  suggests  many  precautions.  ... 

Terrestial  refraction. ..attains  its  daily  minimum  at  the  hottest  period  of  the  day,  and  its 
maximum  at  the  coldest,  the  former  being  about  3  hours  after  apparent  noon,  and  the  latter 
just  before  sunrise.  ...  There  is  also  a  difference.. .at  different  seasons  of  the  year.  ... 

In  hilly  countries. ..the  seasonal  variation. ..corresponds  with  the  change  of  temperature, 
but  in  the  plainB...the  stratum  of  air  next  the  ground  is  sometimes  colder  than  the  air  im¬ 
mediately  above,  produoing...a  very  high  refraction  in  calm  clear  nights  after  a  hot  day.  On 
the  other  hand,  in  winter,  the  stratum  of  air  next  the  ground  is  often  hotter  than  the  air  above, 
producing  a  low  rate  of  refraction  at  night.  ... 

In  the  mathematical  treatment  of  the.. .problem.. .an  assumption  is  made  that  the  terrestial 
refractions  at  each  end  are  equal.  ...  Although  we  know  accurately  the  sum  of  the  two 
refractions,  we  cannot  assign  the  true  value  of  either  singly  [  65,  90  ].  ...  Henoe  the  judicious 
...observer. ..will  be  careful  to  take  those  observations  under  circumstances  that  warrant  the 
treatment  of  the  refractions  as  equal.  ... 

Reciprocal  verticals  should  be  observed  simultaneously  if  practicable  but  as  the  means 
are  seldom  available  for  simultaneous  observations,  which  require  two  good  observers -with 
good  instruments,  the  next  best  precaution  is  to  observe  them  at  identical  times  from  apparent 
noon.  ...  When  observations  at  one  end  of  a  ray  have  been  made  at  one  season,  and  a  consi¬ 
derable  interval  has  elapsed  before  the  other  end  can  be  visited,  it  will  not  answer  to  combine 
reciprocal  observations  [  62  ].  ... 

In  the  case  of  a  grazing  ray,  the  object  observed  must  be  well  free  from  contact  with  the 
ground.  ...  T^ie  observations  should  be  simultaneous.  ...  When  simultaneous  observations  are 
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impracticable,  the  signal  should  be  raised  on  high  trestles  ;  the  corresponding  times  should  be 
perfectly  identical;  ...  if.. .the  residt... turns  out  unsatisfactorily,  an  intermediate  station  of 
observation  may  be  used  [  62  ]*. 

Surveyorslin  the  Punjab  and  in  Kashmir  were  called  on  to  make  careful  investi¬ 
gations,  and  on  the  Jogi-Tila  scries  Walker  had  several  of  his  grazing  rays  run  over 
by  spirit-level  to  determine  the  precise  differences  of  level  between  the  terminal 
towers.  These  confirmed  the  importance  of  restricting  vertical  angles  to  the  hours 
of  1  to  3  p.m.,  more  especially  in  the  plains2  [  53  ]. 

In  some  areas  surveyors  were  troubled  by  mirage  and  other  eccentric  phenomena 
of  refraction  [  62,  68  ].  The  Surveyor  General  writes  to  Clarkson  working  on  the 
Coast  Series  through  Hijli ; 

Swamps  and  wet  lands  will. ..render  objects  agitated  and  somewhat  obscure.  ...  Mirage... 
will  give  rise  to  double  image  and  columnar  appearance  [  xv,  106-7  I  v>  57  ]•  Generally 
speaking  the  reflected  or  false  image  is  the  lower  one  and  faintest,  but  it  is  advisable  to  avoid 
observing  such  objects.  ...  If  tbe  vertical  angles  are.. .much  B0bcted...it  is  best  to  have. ..some 
intermediate  secondary  stations. ..by.. .which. ..the  relative  heights  of  the  two  principle  points  can 
be  deduced  [  62  ].  A  comparison  between  the  results... will  be  very  interesting5. 

Strange  and  Nasmyth  had  such  trouble  when  crossing  tbe  Runn  of  Cutch  ; 

The  extraordinary  disturbances  continue  uninterruptedly  during  the  whole  day.  The 
vertical  angles. ..were  taken  at  time  of  minimum  refraction,  and  even  then  most  extraordinary 
appearances  were  seen.  The  heliotrope  though  pretty  fairly  defined  was  in. ..violent  motion  ;  ... 
double  false  images  of  the  sight-vane  and  of  the  signal  men  being  frequently  projected  suddenly 
in  the  air  in  an  inverted  position.  Tbe  observations  inter  se  were  accordant,  but  I  feel  sure 
the  result  is  worthless. 

The  forms  assumed  by  hills  seen  across  the  Runn  are  very  curious.  These  phenomena 
no  doubt  are  occasioned  by  the  action  of  the  direct  and  reflected  heat  of  the  sun  upon  an  atmos¬ 
phere  irregularly  charged  with  vapour  [  rv,  107  ;  v,  68,  1 1 8  J*. 

The  Surveyor  General  was  particularly  interested  in  the  problem  of  vertical 
angles  taken  from  one  direction  only,  as  Ln  observing  to  the  snow  peaks6.  In  a 
letter  to  Logan  written  in  1845  [  81-2  ]  he  recommends  the  deduction  of  a  factor 
from  several  pairs  of  reciprocal  observations  made  in  the  locality  of  the  survey, 
on  the  assumption  that  refraction  is  equal  at  both  ends  of  the  ray  [  88  ]. 

Some  observers  adopt  a  mean  refraction  deduced  from  the  whole  series  of  triangulation 
or  they  employ  a  factor  deduced  from  otlier  geodefical  operations  of  celebrity,  ...  but  the  factor 
obtained  on  the  spot  appears  preferable,  as  better  adapted  to  existing  circumstances  of  locality 
and  atmosphere. 

Refractions  observed  in  the  climate  of  France  or  England  are  not  likely  to  assimilate  with 
others  made  in  the  torrid  zone,  nor  is  the  refraction  at  a  station  little  elevated  above  the  sea 
likely  to  be  the  same  ft3  the  refraction  on  a  lofty  mountain  where  the  barometric  pressure  and 
temperature  Ls  so  much  smaller. 

He  described  the  procedure  followed  by  Henry  Colebrooko  in  working  out  the 
height  of  Dhaulagiri  [  11,  87,  386  ;  v,  81  ].  This  was  to  apply  a  number  of  different  co¬ 
efficients  in  turn  to  all  the  observations  and  to  accept  that  which  gave  the  most  accord¬ 
ant  results®.  He  discussed  this  further  in  his  Departmental  Order  of  1852  {  64  ]  ; 

It  is  clear  that  all  the  values  of  the  height  of  an  object  should  be  identical.  If,  however, 
the  greater  distance  gives  the  greater  height,  then  too  little  correction  has  been  applied,  and  the 
ratios  may  be  altered  judiciously  to  produce  consistent  results. 

At  the  northern  extremity  of  tbe  Great  Aro  the  mean  terrestial  refraction  was  found  to 
be  nearly  I/I5th  [0-066  ]  of  the  contained  arc,  ...  but  this  ratio  is  applicable  to  dry  weather 
■od  peculiar  local  circumstances.  In  the  Darjiling  operations  [  83,  90-1  ],  on  the  other  hand,  the 
mean. ..was  found  to  be  1/13' 2  [0-075]  °f  the  contained  aro,  or  1/12- 8  [0-078],  computed 
by  the  true  radius  of  curvature.  These  ratios  are,  however,  applicable  to  a  very  moiBt 
•dimate,  and  Ihe  months  of  October  and  November5. 

In  the  mountain  operations  crossing  the  Himalaya  [  202-3  ]>  —  attaining  an  altitude  ex- 
v^odmg  17,000  feet,  the  mean  terrestial  refraction  was  found  to  vary  with  the  season.  March, 
(F06  [  l/i6-6  ] ;  April,  May,  June,  0-  07  ;  July,  August,  September,  O’  08  ;  October,  0  068. 
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Waugh  was  thinking  on  the  light  lines,  but  a  great  advance  has  boon  made 
Binoe  his  day.  Even  during  his  own  observations  of  1837  on  the  Great  Arc  [  65  ] 
“  the  subtended  angles. ..were  frequently  found  to  vary  between  limits  far  exceeding 
those  of  the  errors  of  observation,  thus  showing  that  the  reciprocal  vertical  angles 
were  not  equally  affected  by  refraction  though  observed  simultaneously1. 

Repeated  experiments  made  during  the  present  century'  have  been  exhaustively 
analy'sed  in  Henry  Shaw’s  Professional  Paper  No.  11,  of  1911,  and  Dr.  Hunter’s 
No.  14  of  1913. 


Tkigonometrical  Heights 

Neither  Lambton  nor  Everest  had  gone  deeply'  into  the  subject  of  heights  above 
6ea-level.  Lambton  first  connected  to  the  sea  at  Madras  in  1802,  but  for  his  great 
centra)  arc  he  preferred  the  connection  made  at  Cape  Comorin  in  1809.  From  this 
he  brought  up  his  height  by'  vertical  angles  from  station  to  station  to  give  a  height 
of  2,026  feet  at  Damargida  near  Bidar,  in  latitude  18°  3'*.  He  hoped  to  get  a 
cbeok  on  this  value  at  Bombay  through  Everest’s  branch  triangulation  [  m,  234  ], 
but  when  Jacob  eventually'  completed  this  connection  which  shewed  that  the 
Damargida  height  was  about  75  feet  too  high,  it  was  too  late. to  make  any  change. 
The  discrepancy  of  some  200  £eet  found  by  connection  to  the  Hooghly  at  Calcutta 
had  been  distributed  through  Olliver’s  series  between  Calcutta  and  Sironj  [  rv,  93-4  ]. 

In  1848,  after  the  measurement  of  the  Sonakhoda  base,  Waugh  had  Everest’s 
heights  of  the  Calcutta  base-line  towers  revised  for  use  on  the  Calcutta  Meridional 
and  East  Coast  series  [  71  ].  The  new  values  were  then  carried  up  through  the 
North-East  Longitudinal  to  Banog  at  the  head  of  the  Great  Arc,  giving  it  a  height 
of  7,454  feet  above  sea-level  [  21,70, 238  ],  and  then  through  the  North-West  longitud¬ 
inal  to  the  Chach  base  and  Kashmir.  This  height  of  Banog  was  compared  with  that 
of  Dehra  Dun  by  barometer  [  69,  137  ],  and  confirmed  that  the  old  Great  Arc 
heights  were  too  high. 

Waugh  realized  that  heights  deduced  by  vertical  angles  would  be  influenced  by' 
the  attraction  of  the  Himalaya  mountains  [  136  ]  ; 

Originating  at  the  eea  and  proceeding  inland  towards  lofty  mountains,  it  is  obvious  that 
the  plumb-line  must  have  an  inland  deflection  that  will  tend  to  raise  the  apparent  horizon 
on  that  side,  and  thus  diminish  the  apparent  altitudes.  On  the  lower  ranges  of  the  Himalayas 
this  deflection  amounts  to  30',  and  at  a  distance  of  40  miles  in  the  plains  it  may  be  estimated 
at  10'.  In  this  distance  alone,  therefore,  there  would  be  a  diminution  of  20  feet. 

Running  the  heights  from  Jacob’s  connection  at  Bombay  through  the  Bombay' 
Longitudinal,  the  Great  Arc,  and  the  Calcutta  Longitudinal  to  the  south  end  of  the 
Calcutta  base-line,  he  found  a  discrepancy  of  only'  4-6  feet,  which  made  Lambton’s 
height  for  Damargida  about  78  feet  in  excess. 

Northern  Hindostan  can  be  connected  with  the  sea  only  by  ...operations  averaging  1 ,000  miles 
in  length,  end  no  verification  can  be  applied  by  reference  to  the  sea-level  at  the  termination 
of  these  series.  ...  I  had  always  felt  great  anxiety  concerning  the.. .heights.  ...  The  differences  of 
level  of  the  Great  Aro  were  brought  up  from  the  sea  at  Cape  Comorin,  and  are  unchecked 
along  the  whole  course  of.. .no  less  than  1,540  miles  to  the  Himalaya  mountains  [  75  ]. 

The  southern  section  as  far  as  Beder  was  executed  with  instruments  constructed  before 
accurate  levels  were  invented.  At  the  same  time  the  laws  of  terrestial  refraction  were  not  in 
thoBe  days  well  understood,  nor  were  the  precautions  now  deemed  necessary'  in  observing 
vertical  angles  recognized.  ...  From  the  Bedel  base  the  Bombay  Longitudinal  series... connects 
with  the  sea  at  Bombay. ..and  shews  the  Great  Arc  in  excess  78-4  feot.  f 

The  datum  of  the  Calcutta  Meridional  series  is  the  sea-level  deduoed  from  the  tides  at 
Calcutta.  ...  The  n.e.  Longitudinal  series  proceeds. ..for  704  miles.  ...  The  verification  thuB 
obtained  gives  the  Great  Arc  in  excess  74  •  8  feet.  The  operations  arc  modern  and  weie  executed 
with  instruments  furnished  with  good  levels,  the  observations  having  been  taken  by  experienced 
observers  with  all  due  regard  to  the  most  rigorous  precautions*. 
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Through  the  agency  of  the  Bombay  party  Waugh  now  hoped  to  make  a  new 
connection  to  the  sea  by  way  of  the  Great  Longitudinal  series  to  a  tide-gauge  on  the 
Gulf  of  Cambay  [  57,  72  ].  A  suitable  site  could  not  be  found,  but  a  good  connec¬ 
tion  was  eventually  established  at  Karachi  [  74  ],  and  the  first  results  were  com¬ 
pared  against  Jacob’s  connection  at  Bombay,  brought  through  the  Bombay  Longi¬ 
tudinal  to  Damargida,  through  the  Great  Arc  to  Sironj,  and  then  by  the  Great 
Longitudinal,  a  distance  of  about  1,500  miles.  There  was  a  discrepancy  of  about 
-f  10^  feet,  whilst  that  calculated  from  Calcutta  through  Sonakhoda,  Debra  Dun  and 
Sironj  came  to  about  19  feet.  In  discussing  the  best  way  to  distribute  the  errors, 
Waugh  pointed  out  that  Jacob’s  work  was  the  weakest  ; 

The  sea-level  at  Bombay  was  determined... from  2  high-waters  and  3  low-waters.  '  The 
vertical  observations  along  his  series  ore  meagre,  many  cross-rays  being  omitted,  and  no  con¬ 
tinuous  connection  preserved  along  each  flank.  In  the  few  instances  in  which  double  deduo- 
tions  occur,  they  differ  considerably,  in  one  instance  as  much  as  13  feet.  On  the  other  band, 
in  the  section  of  the  Great  Arc.  night  verticals  have  been  admitted  [  m,  245  ;  v,  80  ]h 

Tn  the  southern  section  of  the  Great  Arc,  ...  one  of  the  values  of  height  of  Ikjhera  differs 
60  feet  from  the  nearest  of  the  other  two.  ...  There  is  a  discrepancy  of  46  feet  at  Terban,  and 
one  of  65  feet  at  Shivni,  with  no  third  valuo  checking  the  results  [  m,  pi.  18].  ... 

There  are  no  such  large  discrepancies  on  the  northern  part  of  the  Great  Arc,  but  they  are 
somewhat  more  numerous.  One  or  two  extreme  differences  amounting  to  10  feet  exist  in  the 
Groat  Longitudinal  series  [  rv,  93-4  ]2. 

The  Surveyor  General  now  called  upon  the  Chief  Computer  to  put  in  hand  a 
general  adjustment  of  heights  and  dispersal  of  errors  for  preparation  of  a  general 
chart.  These  heights  would  be  provisional  pending  the  connection  to  Karachi 
by  spirit-levelling  [  75  ] ; 

The  error  of  the  Calcutta  Longitudinal  Series. ..has  boon  provisionally  dispersed.  ...  It 
forms  the  lower  connecting  bar  of  the  gridiron.  By  moans  of  the  several  meridional  series 
the  heights  of  the  North-East  Longitudinal. ..cbu  be  compared  with  those  of  the  Calcutta  Longi¬ 
tudinal.  Tiie  North-East  Longitudinal  is  reckoned  more  trustworthy  than  the  Calcutta  Longi¬ 
tudinal  because  it  is  more  modern,  and  was  executed  by  better  instruments,  under  a  better 
system.  The  superior  trustworthiness. ..is  also  demonstrable  by  the  two  circuits  from  sea  to 
sea  into  which  it  enters,  ...  the  error  in  one  instance  being  only  6$  feet  in  2,127  miles,  and  in 
the  other  16J  feet  in  2,082  miles  [  75  ]. 

The  inferior  character  of  Mr.  Joseph  Olliver’s  operation  is  demonstrated  by  an  accumulated 
error  of  99 £  feet  generated  apparently  in  less  than  700  miles3  [m,  264  ;  v,  66]. 

He  found  the  errors  generated  in  each  of  the  meridional  series,  Budhon  to  Gora, 
varied  from  33  to  85  feet,  but  claimed  that  bis  own  work  at  the  southern  end  of  the 
Ranghir  series  had  proved  very  well, but  that  further  north  “large  differences  imme¬ 
diately  occured,  partly  owing  to  the  large  triangles  adopted  by  my  successor  in  the 
plains4”.  These  deductions  were  later  confirmed  by  spirit-levelling. 

In  a  later  note  Walker  points  out  that  Olliver  had  not  been  “aware  of  the 
necessity  for  changing  face,  ...  nor  was  the  proper  hour  for  taking  vertical  obser¬ 
vations  discovered  till  later8”. 


Spot  Heights 

Under  instructions  from  the  n.w.p.  Government  Vanrenen’B  revenue  survey 
party  in  north  Rohilkhand  was  required  to  run  lines  of  level  to  facilitate  the  drainage 
of  swampvland  [  258-9  ],  and  in  1850  the  newly-formed  Government  of  tho  Punjab 
asked  the  Deputy  Surveyor  Genera!  to  arrange  for  the  contouring  of  the  several 
doilbs  by  his  revenue  survey  parties,  mainly  for  the  use  of  the  canal  engineers.  The 
Surveyor  General  thought  this  would  burden  the  revenuo  surveyors  and  seriously 
interfere  with  their  primary  task.  To  be  of  any  value,  contours  would  have  to  be 
at  vertical  intervals  not  greator  than  ten  feet  and  the  exponse  would  be  prohibitive. 

*DDn.  692  (  96  ).  21-7-64.  ’ DDn.  594  (  161  ).  9-8-M.  ‘instead  of  201-3  ft.  estimated  by 

Everest]  rv,  94  ;  v,  66,  71  ].  ‘DDn.  605  (  316]  ),  SG.  to  Cb.  Compr.,  27-1-67.  *0 bo.  Comp.  M-9/8  ;  1-7-62. 


G8 


Geodetic  Heights 


An  impression  lias  been  created  that  the  Revenue  Survey  parties  can  carry  out  contouring 
at  lejpuro  and  without  extra  cost.  ...  It  will  tend  greatly  to  retard  the  progress  [  262-3  ]•  ••• 

In  England  the  contours  are  not  taken  up  till  the  topographical  details  have  been  finished 
and  plotted,  and  I  would  recommend  that  no  departure  should  take  place  from  this  sound 
rule.  ...  To  enable  the  two  separate  processes  to  be  combined. ..numerous  markB  should  be 
left,  and  perhaps  the  most  convenient  points  of  reference,  in  addition  to  all  existing  objects, 
would  be  the  trijunction  boundary  marks  of  villages  which,  together  with  the  trigonometrical 
stations,  can  easily  be  connected  by  the  contours  [  52  ].  ... 

Colonel  Cautley  [  rv,  479  ]... thinks  with  me  that  10  feet  contours  would  answer  the  objects 
of  the  Canal  Department  in  the  upper  doabs,  wherein  the  ground  slopes  at  30  feet  a  mile  or 
thereabouts  for  a  few  miles,  and  then  gradually  diminishes  to  about  3  or  4  feet  a  mile  at  a 
distance  of  40  01  60  miles.  The  lower  doabs  slope  at  the  rate  of  1  foot  b  mile  or  less.  ... 

With  the  exception  of  the  ground  immediately  at  the  foot  of  the  hills,  the  whole  country 
presents  to  the  eye  a  perfectly  level  plain,  but  the  general  slope  is  clearly  indicated  bj'  the 
elevations  of  the  trigonometrical  survey1. 

The  proposal  was  abandoned  but  in  1852  the  Government  of  India  asked  whether 
it  would  bo  possible  to  show  the  height  above  the  sea  of 

all  obligatory  points  throughout  India,  having  reference  to  the  construction  of  works,  drain¬ 
ing,  irrigation,  etc.,  such  as  the  highest  points  or  necks  of  valleys,  the  low  passes  of 
mountain  ranges.  ...  The  heights  of  numerous  points  of  inundation  level. ..upon  the  rivers. ..to 
be  taken  at  intervals  of  two  or  three  miles*. 

The  Surveyor  General  answered  at  length  pointing  out  the  vast  amoant  of  labour 
and  expense  that  would  be  involved.  He  had  already  issued  instructions  that  such 
heights  should  be  shewn  by  the  few  topographical  parties  that  were  engaged  in  hilly 
areas  [213-4  3-  The  fixing  of  heights,  however,  in  the  wide  areas  of  fiat  or  undulating 
country  covered  by  revenue  surveys  would  entail  special  levelling  operations  and 
heavjT  expenditure.  The  heights  fixed  hj’  triangulators  were  “of  a  fair  degree  of 
precision”,  but  only  available  in  the  higher  ground. 

For  irrigation  projects  he  pointed  out  that  “the  levels  require  to  be  determined 
with  great  precision  and  in  considerable. ..detail”,  and  thought  that  it  would  be 
more  economical  to  confine  the  provision  of  heights  “to  the  particular  localities  or 
lines  along  which  such  works  are  required”.  They  would  be  of  no  great  value  to 
the  general  maps  of  the  Surveyor  General’s  department.  It  would  cost  about  Its.  3 
per  square  mile  to  provide  lines  of  levelling  to  contour  the  plains3. 

Ko  general  map  can  6ver  supersede  the  necessity  for  special  plans  on  an  enlarged  scale 
for  special  purposes,  and  such  operations  are  always  carried  out  by  the  engineering  department 
in  connection  with  such  projects. 

The  demand  was  not  pressed.  It  was  not  thought  “expedient  to  burden  the 
Surveyor  General’s  Department  with  the  proposed  levelling  operations  or  to  alter 
the  scale  of  the  maps.  ...  On  future  maps  the  heights  of  marked  points  may  be 
marked”4.  Two  years  later,  however,  the  Punjab  canal  department  asked  for  a 
regular  series  of  levelled  bench-marks6  ; 

It  would  be  of  the  greatest  use  if  the  accural e  height  above  the  sea-level  ol  fixed  points 
at  certain  intervals  all  over  the  country  oould  be  given  by  the  Grand  Trigonometrical  Survey 
department.  We  might  then  reduce  all  our  work  to  one  unvarying  datum,  and  a  new  line  of 
levels  might  be  run  at  any  time  with  the  certainty  of  its  being  generally  useful  and  perfectly 
accurate.  ...  If  these  were  laid  down  even  at  distanoes  of  one  hundred  miles  apart,  the  saving  of 
circle  levelling  would  be  immense.  ...  The  permanent  bench-marks  which  would  be  established 
at  intervals  can  scarcely  be  too  solid  or  well  secured.  Their  height-  above  the  sea-level  should 
be  clearly  written  on  each,  so  that  there  would  be  no  possibility  of  mistake®. 

Though  the  systematic  erection  of  “Standard  Bench-marks”  by  the  Great  Trig¬ 
onometrical  Surveyof  India  was  not  instituted  until  19037,  this  application  and 
other  early  demands  gave  stimulus  to  the  start  of  spirit-levelling,  and  to  the  fuller 
display  of  spot  heights  [  320  ).  The  Surveyor  General  comments  iu  1859  on  Atlas 
Sheet  47,  covering  part,  of  the  Punjab  hills  ; 
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I  regret  to  observe  that  nearly  the  whole  of  the  heights  have  boon  left  out.  The  numerical 
ralues  of  heights  are  now  considered  of  the  greatest  importance  in  mape  as  data  for  engineering 
designs  and  geological  researches,  as  well  as  general  purposes  of  interest.  The  combination  of 
the  results  of_  trigonometrical  levelling. ..with  special  direct  levelling  operations  is  calculated 
to  afford  a  uniform  system  of  levelling  for  the  whole  of  India,  and  the  interest  and  information 
thus  afforded  by  the  sheets  of  the  Atlas  of  India  will  gTeatly  enhance  their  value1. 

In  1850  the  Surveyor  General  had  arranged  a  series  of  barometric  observations 
between  Dehra  Dun  and  Banog  as  a  cheek  against  the  heights  deduced  by  long 
lines  of  trigonometrical  observations  [  66,  137  ].  He  had  already  made  such  tests 
during  his  operations  in  Sikkim  during  1847,  and  had  directed  the  Deputy  Surveyor 
General  to  obtain  a  precise  value  for  the  height  of  the  barometer  at  the  Surveyor 
General’s  Calcutta  office  by  levelling  up  from  the  tide-gauge  at  Kidderpore  [  70  ]  ; 

I  find  a  necessary  element.. .wanting,  viz.,  the  height  of  the  cistern  of  the  Calcutta  standard 
barometer  above  sea-level.  ...  My  own  barometrical  observations  comparative  with  those  taken 
m  Calcutta  consist  of  heights  observed  in  tbo  Sikkim  mountains  as  a  check  on  the  trigonometrical 
'ypcrations,  and  for. ..investigating  the  effects  of  terrestial  refraction  in  the  mountains.  Also 
barometrical  observations  taken  at  the  Sonakhoda  base-line  for. ..verifying  the  trigonometrical 
'/peiations  between  it  and  Calcutta*. 

On  the  Kashmir  survey  Montgomerie  made  considerable  use  of  boiling-point 
measurements,  and  reported  at  the  end  of  bis  first  season  that 

barometrical  observations  were  made  at  all  the  principal  stations.  Thermometers  were  put 
into  boiling  water  at  the  same  time.  The  thermometers  were  also  boiled  on  the  summit  of 
alLthe  remarkable  passes.  ...  The  three  barometers. ..reached  Srinagar  in  safety,  and  two  of 
them  reached  Delira,  and  on  comparison  with  the  standard  barometer  were  found  to  agree 
well  with  the  comparisons  made  before  they  left  Dehra.  The  third. ..was  not  in  adjustment, 
the  mercury  having  escaped  [  m,  221—2  ;  v,  228  ]5. 

In  a  circular  order  of  1861  the  Surveyor  General  gives  detailed  instructions 
for  the  comparison  of  thermometers  with  the  standard.  Heights  were  to  be  taken 
by  these  thermometers  on  all  trigonometrical  stations  where  heights  had  been 
determined  by  trigonometrical  means,  and.  the  thermometers  were  to  be  boiled  at 
recognizable  points  close  by,  making  record  of  the  exact  position,  besides  time  and 
temperature  of  the  outside  air  and  of  the  boiling  water. 

The  boiling  thermometer  should  be  put  into  the  cold  water  so  that  it  may  be  heated  up 
gradually,  and  in  putting  it  away  the  thermometer  should  be  exposed  as  little  as  possible  to 
the  colder  air4. 

The  Aneroid  had  been  in  vented  about  1843  [  m,  222  ],  and  was  not  yet  in  com¬ 
mon  use.  A  paper  “on  the  adaptation  of  the  aneroid  for  the  purpose  of  surveying 
in  India”  was  read  on  24th  of  February  1851  before  the  Royal  Geographical  Society 
in  London  by  Dr.  George  Buist  of  Bombay  [  72,  139  ]6. 

Tidal  Observations6  ;  Bay  of  Bengal 

Surveyors  in  India  had  no  professional  interest  in  the  measurement  of  the 
vertical  rise  and  fall  of  tides  along  the  coast  except  to  find  the  level  of  the  sea  from 
which  to  calculate  their  land  heights.  Lambton  followed  the  practice  of  biB  time 
in  calculating  his  heights  from  low-water,  and  it  was  not  until  Professor  Whewell 
published  a  paper  on  Tides  in  18377  that  it  was  realised  that  “low-water  not  only 
is. ..indefinite,  varying  considerably  with  the. ..moon  and  Bun,  hut  it  iB...not  even 
approximately  a  level  surfaco  at  afi  ”.  The  mean  betwoen  high  and  low  tide  deter¬ 
mined  from  observations  of  at  least  half  a  month  had  now  been  proved  to  agree 
closely  from  one  place  to  another8. 

Tidal  observations  had  been  carried  out  unofficially  for  other  purposes  at  Kidder¬ 
pore  on  thff  Hooghly  from  1806  [i:  347  ],  at  Madras  during  1821®,  and  by  Henry 
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Siddons  at  Chittagong  in  1837.  A  6elf-registering  tide-gauge  had  been  invented  in 
England  in  1830,  and  in  1833  ProfesBor  Whewoll  had  asked  that  observations  should 
be  made  along  the  coastB  of  India1  [  rv,  119  ]. 

The  Directors  saw  no  reason  to  incur  any  considerable  government,  expense, 
but  suggested  in  1834  that  “wherever  scientific  men  may  happen  to  be  stationed 
within  the  tide  way,  they'  would  no  doubt  readily  undertake  the  duty”,  with  but 
“small  expense”  to  Government  [rv,  119  ].  Prom  1842  a  self-registering  tide- 
gauge  was  established  at  Colaba  Observatory,  Bombay  [  hi,  191-2  ],  and  maintained 
under  the  direction  of  Dr.  Buist  and  others.  Spasmodic  observations  were  carried 
out  along  the  coast  byr  officers  of  the  Indian  navy,  but  Bcldom  continued  for  more 
than  a  month. 

Everest  made  bis  first  connections  to  sea-level  in  March  1835  when  he  had  a 
hue  of  levels  run  from  the  60uth  tower  of  the  Calcutta  base-line  to  the  Hoogbly 
river  at  Cossipore  Ghat  close  by.  Another  connection  was  made  in  May  1839  be¬ 
tween  the  north  tower  and  Salkliia  Ghat  about  a  mile  above  Fort  William  [  rv,  49  ]. 
In  neither  case  was  the  state  of  the  tide  recorded.  In  calling  for  connection  of 
the  Survey-office  standard  barometer  to  the  Kidderpore  tide-gauge  [  69  ]  Waugh 
pointed  out  that 

the  Hooghly  river  may  be  considered  to  be  a  channel  communicating  freely  with  the  eea.  ... 
The  mean  sea-level  used  in  former  times  was  low-water  of  Bpring  tides,  and  more  recently  a 
point  was  assumed  at-  one  tliird  the  rise  of  the  tide.  Both  of  these  suppositions  are  erroneous, 
and  the  true  mean  level  now  used  by  scientific  men  is  the  mean  of  high  and  low  water.  ... 

The  height  of  the  tides  is  regularly  registered  at  the  Kidderpore  dockyard.  ...  Ample  data 
must  be  forthcoming  for  determining  the  true  level  of  mean  wator.  ...  They  will  also  show 
whether  the  mean  level  is  higher  during  the  southerly  monsoon.  ... 

If  the  Kidderpore. ..observations  are  available,  then  all  that  is  necessary7  will  be  to  level 
from  the  Surveyor  General’6  office  to  the  tide  gauge.  ...  If.. .not  available,  then  it  will  suffice  to 
level  to  the  nearest  point  of  the  river,  and  measure  the  rise  and  fall  of  the  tide  during  a  semi¬ 
lunation.  ...  It  would  be  advisable  to  leave  fixed  marks  of  reference  at  each  extremity'2. 

Tlnnllier  made  the  connection  to  his  office,  and  co-ordinated  his  levelling  with 
that  carried  out  by  Simms  for  the  survey  of  Calcutta  [  71,  183  ] ; 

The  zero  or  datum  line  on  which  all  the  levels  have  been  calculated  is  the  bottom  or  sill 
of  the  stone  of  Kyd’s  Dockyard,  a  point  which  will  alway'e  be  readily  identified.  ...  From  a 
bench-mark  in  the  main  Chowringhee  Road,  the  top  of  the  little  post  of  stone  against  which 
the  main  gates  of  the  Sudder  Board  of  Revenue  compound  shut  [  rv,  332-3  ]  was  observed 
to  be  23  feet  8  inches  above  the  zero  of  the  tide-gauge,  ...  and  from  this  a  mark... has  been  left 
on  the  sill  of  the  verandah  of  the  Revenue  Board  Office  immediately  opposite  the  little  door 
leading  into  the  observatory  compound,  and  which  reads  feet  24"  14  above  the  said  zero,  from 
which  point  the  surface  of  the  mercury  of  the  standard  barometer.. .was  observed  to  be  feet 
26  ‘69  above  the  datum  line. 

A  transcript  of  the  Register  of  Tides  as  kept  at  Kyd’s  Dockyard  has  been  obtained.  ...  It 
appears  that  the  mean  of  high  and  low  water  above  the  zero  of  the  gauge  during  this  entire 
period  is  feet  10" 84.  ...  The  difference. ..being  so  considerable  during  different  months,  ...it 
does  not  appear  advisable  to  adopt  the  result  of  a  semi-lunation.  ... 

I  have  found  two  papers  bearing  on  this  subject.  One  by  Lieut.  Schalch  on  the  formation 
of  a  canal  [  m,  14  ],  ...  and  tire  other  on  the  level  of  Calcutta  above  the  sea  by  Captain  Cheape*. 
In  the  memoir  by  Captain  Cheape. ..some  distrust  is  noted  regarding  the  tide  observations.  ... 
The  height  of  Chandpaul  Ghat  is  assumed  at  feet  16’ 47  above  the  mean  level  of  the  sea  from 
observations  of  the  surface  of  the  Salt  Water  Lake,  and  this  was  adopted  in  determining  the 
height  of  the  old  observatory  in  Park  Street  [  m,  189  ].  The  exact  spot  called  Chandpaul  Ghat 
cannot  now  be  fixed*. 

The  Surveyor  General  noted  that  the  Kidderpore  register  clearly  shewed 
that  the  locality  of  Calcutta  is  unfavourable  for  determining  with  great  precision  the  level  of 
the  sea,  ...  from  the  length  of  the  channel  which  tides  have  to  traverse,  and  the  rise  of  the 
river  in  the  rains.  ...  The  monthly  mean  tide  of  the  sea  itself  should  be  an  uniform  level,  affect¬ 
ed  only  to  a  slight  degree  by  the  pressure  of  the  wind5. 

*  and  again  Whewell  to  CD.,  22-12-37  JASB.  vn,  1S3S  (  577  ).  *DDn.  483  (  236  ),  SG.  to  DSG., 
19-4—48.  * ASG.  Calcutta,  1823,  1825  [  m,  433  ].  *DDn.  459  (  188-91  ),  DSG. to  SG.,  5-6-48  ;  OR  Trif., 
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It  was  during  1848  also,  after  the  measurement  of  the  Sonakhoda  base-line, 
that  Waugh  deputed  Thorold  Hill  to  get  a  new  value  for  the  height  of  the  Calcutta 
base-line  to  serve  the  East  Coast  and  Calcutta  Meridional  series  [  21,  66  ]  ; 

I  do  not  consider  the  old  data  perfectly  satisfactory.  ...  The  height  of  low-water  at  Cossi- 
pore  TGhat  and  of  high-water  at  Sookchar  Ghat  were.. .derived  from  single  determinations, 
to  which  the  mean  monthly  rise  and  fall. ..is  clearly  inapplicable  [  69  ].  Even  this  monthly 
mean  range  was  Dot  ascertained  on  the  spot,  but  at  Kyd’s  dockyard,  Beveral  miles  lower  down 
the  river.  ...  But... I  do  not  think  the  present  determination  can  be  far  wrong.  The  two  ends 
of  the  base  were  separately  determined,  one  by  low,  and  the  other  by  high,  water,  and  the 
difference. ..agrees  precisely  with  the  trigonometrical  determination.  ... 

As  the  Kidderpore  Dockyard  datum  and  the  level  of  the  cistern  of  the  standard  barometer 
of  the  S.G.’s  office  are  well -determined  points,  it  would  be  advisable  to  connect  one  or  both 
with  your  work.  ...  A  line  of  levels  could  be  carried  from. ..Kidderpore  Dock  to  the  south 
end  of  the  base  with  a  good  dumpy1. 

Hill’s  work  gave  revised  heights  of  84*33  and  87*33  feet  above  the  sea  for  the 
60uth  and  north  towers  respectively  [  rv,  94  ],  which 

agree  better  with  the  altitudes  brought  down  from  Sironj,  the  discrepancy  in  which  will  be 
reduced  from  201'3  feet  to  199*1  feet.  Moreover  the  new  deduction  will  make  the  trigono¬ 
metrical  altitude  of  the  Sonakhoda  base  agree  better  with  barometrical  computations,  although... 
no  great  weight  can  be  attached  to  such  slight  differences  amongst  discordant  elements*. 

Between  1S51  and  1854  the  subject  was  exhaustively  discussed  between  Waugh, 
Thuillier,  and  Bedford  the  river  surveyor3.  The  latter  had  run  a  line  of  levels 
from  the  tide-gauge  at  Kedgeree  on  the  open  sea  to  the  Kidderpore  gauge,  which 
be  considered  within  9  inches  of  the  truth.  This  was  extended  to  the  base-line 
by  a  series  of  levels  taken  by  Captain  Thuillier,  ...  Radhanath  Sickdar,  ...  and  Said  Mohsin... 
in  October  1853,  starting  from  Mr.  Simms’  bench-mark  at  Chitpur  bridge,  and  verified  by 
another  series  of  levels  from  Mr.  Simms’  value. ..of  Barrackpore  bridge. 

The  new  correction  deduced  was  a  matter  of  about  12  inches  [  80  ]*. 

As  Hill  advanced  the  Coast  Series  southwards  the  Surveyor  General  directed  him 
to  make  connection  with  the  Kedgeree  tide-gauge,  and  an  attempt  was  made  in 
1849  to  find  height  above  Bea-level  taking  the  angle  of  depression  at  Gangra  to  the 
visible  horizon  [  25  ].  The  tide-gauges  along  the  river  and  at  Kedgeree  were  under 
the  charge  of  Bedford,  who  gave  every  assistance  in  making  the  connections. 
Similar  orders  were  given  to  Peyton ;  “With  the  sea  so  close,  false  altitudes  would 
be  intolerable,  and  would  compromise  the  reputation  of  the  series”8. 

During  season  1853-4  Peyton  made  a  connection  at  Balasore,  taking  observa¬ 
tions  for  a  full  month  from  8th  December  to  10th  January,  with  readings  at  5  or  10 
minute  intervals  before  and  after  each  high  and  low  tide  [  27,  73]. 

The  tide-gauge  was  fixed  near  the  entrance  of  the  Baroda  Creek  which  communicates  with 
the  Boorabalang  River  about  f  of  a  mile  from. ..the  sea.  The  position  of  the  tide-gauge. ..was 
farther  protected  by  a  palisade  and  matting  of  bamboo,  which  completely  secured  it  against 
wind  and  waves,  ...  so  that  the  observations  may  be  said  to  have  been  made  in  a  mill-pond, 
the  water  line. ..being  read  off  to  the  100th  of  an  inch.  The  gauge  was  a. ..rod  of  sal  wood  care¬ 
fully  divided  into  feet  and  tenths,  and  inserted  into  a  thick  post  firmly  driven  into  the  bed  of 
the  creek  to  the  depth  of  about  8  feet  under  ground.  ...  A  pillar  was  erected  at  the  distance  of 
410  feet.. .rigorously  connected  with  the  triangles  of  the  Coast  Series0. 

The  Surveyor  General  later  directed  Strange  to  take  every  opportunity  of  mak¬ 
ing  connection  to  existing  tide  gauges  along  the  coast,  or  to  gauges  of  his  own  siting 
and  construction ; 

I  take  entirely  a  practical  geodesist’s  view  of  the  case,  our  object  being  to  find  a  correct 
value  for  the  sea-level,  not  to  make  researches  into  the  theory  of  Tides,  nor  to  gauge  the 
permanence  of  level  between  sea  and  land.  ...  What  I  expect  is  a  result  true  to  less  than 
2  inches.  ...  My  belief  is  that  a  Bemi-lunation  at  the  periods  of  6  months  apart  is  sufficient  to 
determine  the  sea-level.  ..*.  I  believe  one  lunation  at  those  two  periods  will  confirm. ..the  result, 
•o  that  it  is  a  matter  of  unnecessary  refinement  to  take  more7. 
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At  the  end  of  1860  another  gauge  -was  constructed  for  erection  at  Vizagapatam, 
the  pattern  designed  by  Strange  having  proved  a  failure.  Observations  were  carried 
out  between  16th  November  and  9th  December  I8601. 


Tidal  Observations  :  West  Coast 

Jacob  connected  the  Bombay  Longitudinal  aeries  to  sea-level  near  Bombay 
by  observation  to  a  pole  set  up  on  the  shore  from  a  station  about  60  feet  above  the 
sea.  He  took  angles  of  depression  to  two  high  and  to  three  low  waters.  The 
heights  bo  deduced  vrere  carried  through  the  longitudinal  series  to  Bidar,  and 
shewed  Lambton’s  height  for  Damargida  to  be  about  78  feet  in  excess  [  66  ]. 

On  the  South  Konkan  series  Rivers  took  similar  observations  from  at  least  two 
stations.  Those  at  Meria  taken  between  6th  and  0th  November  1845  gave  the 
height  of  that  station  to  be  464-4  feet  above  the  sea  ; 

The  difference  of  level  at  high  and  low  water  at  Meria  Station  was  obtained  by  placing  a 
pole  of  8  feet  high  on  a  rock  which  was  barely  covered  at  low-water  in  a  sheltered  part  of  a 
email  bay,  where  the  water  was  quite  smooth,  and  marking  on  the  pole  the  height  the  water 
rose,  which  in  4  tides  agreed  to  within  3  inches. 

The  distance  of  the  pole  was  taken  by  subtense  measurement,  and  the  Surveyor 
General  notes  that  Rivers’  deduced  height  was 

36  times  greater  than  the  base  it  is  deduced  from,  and  the  subtended  angle  not  more  than 
about  16  minutes.  The  same  principle  was  employed  by  Captain  Jacob,  but  the  height  deduced 
was  not  more  than  7  times  the  pole.  ...  It  would  have  been  preferable  to  have  established—. 
a  supplemental  point  on  the  shore, ...  taking  care  that  its  height.. .should  not  exceed  60  feet1. 

Rivers’  observations  extended  more  than  a  week.  From  the  levels  of  high 
and  low  tide  on  three  successive  days  he  determined  a  mean  level  of  3  •  2  feet  below 
the  highest  tide.  Waugh  pressed  for  more  frequent  connections  ; 

The  intent  and  object  of  taking  vertical  angles.. .is  to  determine.. .the  true  elevation  above 
aea  level,  and  surely...  height  can  be  more  correctly  ascertained  by  direct  reference  to  the  coast 
which  is  only  23  miles  distant,  than  by  deriving  it  through  a  long  aeries  of  intermediate  un¬ 
verified  stations  from  Bombay,  which  is  not  less  than  274  miles  distant*. 

In  his  first  instructions  to  Renny  for  the  Great  Longitudinal  series  the  Surveyor 
General  suggested  an  early  connection  to  the  sea  [  37,  57  ] ; 

As  the  heights  of  the  Btations  of  the  Great  Arc  which  will  be  your.. .datum  points  have 
been  determined  by  a  very  long  aeries  of  triangulation,  in  the  early  part  of  which  inferior 
instruments. ..were  used,  and  no  part  being  verified  for  height,  we  may  naturally  apprehend 
accumulation  of  error.  ...  Consider  whether  after  reaching  Aboo  it  would  not  be  advisable  to 
send  off  a  branch  aeries  to  the  Gulf  of  Cutch  for  the  special  purpose  of  verifying  the  heights. 
...  Perhaps  such  a  aeries  might  advantageously  be  entrusted  to  the  Bombay  party  [  57  ]*. 

This  connection  was  the  primary  purpose  of  the  Abu  meridional  series  entrusted 
to  Rivers  in  1850,  who  approached  the  marine  authorities  in  Bombay  the  following 
year  for  the  loan  of  a  tide-gauge,  and  levelling  instruments.  Neither  instruments 
nor  any  trained  leveller  being  available,  a  series  of  minor  triangulation  was  laid  out 
down  the  Sabarmati  River,  near  the  mouth  of  which  it  was  hoped  to  find  a  suitable 
site  for  a  tidal  station  [57, 159].  The  offer  of  a  self-registering  tide-gauge  was  made 
by  Dr.  Buist  [69  n.5  ]  who  wrote  to  the  Marine  Department  in  1851  ; 

The  occasion  of  Betting  a  tide-gauge  to  work  for  the. ..Trigonometrical  Survey  Bee  ms  an 
eminently  auspicious  one  for  revivifying  the  scheme  of  tidal  observations  ao  cordially  taken 
up  by  Government  in  1845-6,  to  the  promotion  of  which  the  Court  of  Directors  pledged  them- 
Belves  to  the  British  Association  in  1847-8,  and  of  which  the  only  portion  that  has  hitherto 
been  carried  out  successfully  ia  that  at  Aden.  i 

A  tide-gauge,  the  property  of  Government,  was  sent  to  Karachi  in  1849 ;  the  fi ttingB -up_for 
it  were  afterwards  forwarded  in  1851.  A  Becond  tide-gauge. -was  about  the  same  time  for¬ 
warded  to  Porbunder.  .No  returns  from  the  former  of  these  have  been  received.  The  latter 
remains  in  store,  the  gentleman  who  undertook  to  take  charge  of  it  having  left  the  station. 

>  OTB .  vi  &  Syn.  xm  (  xxxv-vii— C  ).  'DDn.  325  (  441-9  ),  4-7-46;  518  (  302  ),  3-11-46.  'OTS. 
T-m  &  Syn.  tttti  ( iv-vii — C  ).  4DDn.  493  (66  )  &  616  (  8  ),  16-9-48. 
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With  the  Trigonometrical  Survey  on  foot  in  Goozerat — a  survey  of  the  Gulf  of  Cutoh  in 
progress  under  Lieutenant  Taylor  [  i.n.  ] — a  survey  of  the  Gulf  of  Cambay  commenced  under 
Lieutenant  Rennie — nothing  could  be  more  desirable  than  the  determination  simultaneously 
with  these  operations  of  the  tidal  phenomena  all  along  the  shores  adjoining.  Other  two  tide- 
gauges,  the  property  of  Government,  are  at  present  in  charge  of  the  Society  unemployed1. 

In  January  1854  Nasmyth  spent  several  exhausting  days  searching  for  a  suitable 
site  for  the  tide-gauge  that  had  now  been  made  available  [  57  ].  Embarking  at 
Ghoga  on  the  western  shore  of  the  Gulf  of  Cambay,  and  leaving 

the  establishment  to  reftch  Khoon  Bunder  in  a  large  boat,  I  hurried  onward  in  a  smaller  one 
to  the  mouth  of  the  Sabermuttee  and  commenced  at  once  a  reconnaissance.  ... 

The  establishment  were  unfortunate  in  making  the  bunder.  ...  The  higb^  spring  tides  had 
flooded  the  country  for  miles  around,  and. ..a  week  had  elapsed  before  horses,  tents,  or  baggage 
reached  their  destination.  Meanwhile,  partly  bestriding  a  couple  of  polo3  borne  on  men’s 
beads,  and  partly  on  foot,  I  had  wandered  over  the  whole  tract  of  mud  through  which  the 
Sabarmutti  finds  its  way  to  the  sea. 

All  circumstances  considered,  Tarakpur  was  the  most  favourable  point.  I  had  found  the 
ground  there  was  hard,  and  there  the  structure  would  rest  on  a  firm  foundation. ..retired  from 
the  violent  rush  of  the  water,  and  yet  the  water  would  have  perfectly  free  access  to  the  gauge.  ... 

On  one  occasion  I  was  well-nigh  overtaken  by  the  bore  [  74  ].  I  was. ..crossing  the  river 
near  its  mouth,  and  wliile  yet  embarrassed  by  the  velocity  of  the  current,  the  first  faint  warn¬ 
ings  of  the  approaching  bore  broke  on  the  quick  ears  of  my  coolie  companions,  and  anxious 
were  the  looks  they  directed  towards  it.  A  few  strides  and  we  should  be  out  of  the  river,  but 
...beyond  the  water  lay  a  tract  of  mud  which  we  had  yet  to  pass.  We  had  scarcely  gained  the 
bank  when  the  bore  coursed  past  us  up  the  stream,  and  then  the  nearest  shelter  was  a  miser¬ 
able  hamlet,  to  gain  which  we  had  to  traverse  some  10  or  12  weary  miles  of  mud.  ... 

Mr.  McGill  on  other  occasions  was  in  as  awkward  a  dilemma.  At  the  end  of  a  laborious 
day  the  ground  was  liis  couch,  and  a  tree  Iris  canopy,  and  though  he  resumed  his  work  with 
the  morning  sun,  the  day  was  well  advanced  before  his  baggage  had  accomplished  the  detour 
necessary  to  pass  the  river. 

He  later  decided  that  Tarakpur  was  not  entirely  suitable  ;  finding  that 
the  water  at  Tarakpur  during  neap  tide  was  sufficiently  sweet  for  cattle  to  drink,  and  as 
the  observations  could  not  in  that  case  be  considered  free  from  the  influence  of  the  river,  I 
determined  on  choosing  some  point  nearer  the  sea,  and  continuing  the  triangles  to  connect  it. 

The  point  chosen  is  marked  on  the  sketch,  about  660  yards  south-weBt  of  Sikotar  Matha 
station.  The  mud. ..is  hard.  ...  It  is  near  to  the  point  of  meeting  of  the  present  and  former 
channels,  and  therefore  not  likely  ever  to  be  left  dry2. 

The  Navol  draughtsman  at  Colaba  did  not  like  the  site,  and  the  Surveyor  General 
thought  be  was  right  [  57  ]  ; 

The  inland  surveyor  looks  to  the  tide  observations  Bolely  as  the  means  of  determining  the 
mean  sea-level. ..with  regard  to — ...  1st.,  convenience  of  access  and  the  shortest  symmetrical 
connection  with  his  triangulation- — 2nd.,  calm  water,  free  from  undulation  in  order  that  the 
heights  of  liigh  and  low  water  may  be  ascertained  with  the  greatest  nicety — 3rd.,  the  stability 
of  the  zero  of  his  gauge  or  point  of  reference. 

The  timing  of  the  tides  is  of  no  special  interest  to  the  surveyor,  except  us  an  index  to  the 
observations  for  height.  ...  On  the  other  hand  to  the  Naval  man  the  times  are  all  important.  ... 

I  consider,  therefore,  the  objections  urged  by  Lieutenant  Fergusson  €0  be  quite  conclusive 
against  the  locality  selected  by  you  as  a  Btation  for  naval  observations,  or  for  general  purposes 
of  science.  ...  If  a  tide-gauge  is  to  be  erected  by  the  naval  authorities,  ...  the  site  should 
be  suitable  for  general  purposes,  ...  and  not  merely.. .to  Buit  our  convenience.  ... 

If  the  surveyor  drove  a  tent-peg  to  mark  high  Bnd  low  water,  and  connected  the  same  with 
his  station  immediately,  ...  the  results  for  2  or  3  days  would  not  err  more  than  6  or  6  inches.  ... 
The  result  of  a  whole  semi-lunation  may  be  taken  as  true  to  less  than  2  inches.  However  un¬ 
scientific  such  arproces3,  ...  the  result  would  be...knowedge  of  a  most  valuable  kind.  ... 

The  result  of  Mr.  Peyton’s  tidal  observations  shows  that  an  error  of  6'  71  feet  was  generated 
in  trigonometrical  levelling  over  80  miles  of  flat  and  very  unfavourable  country  [  71  ].  This 
is  a  gross  error, 'nearly  6  times  greater  than  the  greatest  uncertainty  that  could  be  introduced 
by  deriving  the  sea-level  from  2  successive  tides,  and  probably  11  times  greater  than  the  un¬ 
certainty  [  of  ]...a  few  days  observations  with  very  simple  means.  ... 

1  DDn.  610(112),  9-6-61;  (119),  29-12-61  ;  Cmdr.  A.  Dundas  Taylor  ;  Markham  (  25,45-8,440, 
478  ) ;  appd.  Supt.  Mar.  Svy.  Dept.  1874,  after  suspension  of  Svys.  from  1801;  10  Cal.  (  594-6  ).  *DI)d.  720 
(23),  Report  1853-4  ;  613  (  125),  Nasmyth  to  SO..  4-2-64. 
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No  gross  error  is  likely  to  be  introduced  by  restricting  the  observations.. .to  short  periods 
at  favourable  times.  ...  Four  or  five  such  points  along  the  coast  of... Kathiawar  to  Mallia  in 
the  Gulf  of  Cutch  would  be  very. ..valuable  for  correcting  your  heights.  ...  At  one  point,  however, 
elaborate  observations  would  be  required  as  a  special  test.  ... 

The  original  intention. ..to  obtain  a  speedy  reference  to  the  sea  by  the  shortest  line.. .has 
not.. .been  realised.  Sea-level  has  not  been  determined  at  Cambay.  ...  On  the  other  band^ 
the  triangulation  has  been  extended  all  over  the  peninsula,  and  the  Great  Longitudinal  Beries 
has  been  carried  up  to  the  sea  at  Karachi,  and  sea-level  there  obtained  [  42,  in/].  ... 

It  will  be  best  to  abandon  the  intention  of  taking  the  sea-level  at  Cambay.  ...  Near  T>iu 
a  favourable  spot  may  be  obtained.  Tidal  observations  appear  to  have  been  formerly  taken 
at  Porbunder.  ...  You  may  find  a  favourable  position  for  independent  tidal  observations... 
near  your  hill  station  of  Koyka  [  near  Miani  ]*. 

Connections  were  therefore  made  to  the  sea  at  Miani  and  Diu  during  1855  by 
Da  Costa,  who  made  one  more  effort  in  the  Gulf  of  Cambay  without  success  [  57-8  ] . 

'  His  first  tidal  station  was  selected  in  Miani  Harbour,  35  miles  south-east  of  Dwarka.  His 
tide-gauge,  ...  6elf- registering,  bad  been  previously  prepared... under  the  direction  of  Lieut. 
Nasmyth.  ...  The  observations. ..extended  from  February  8th  to  23rd.  ...  The  7>ero  of  the  gauge 
was  referred  to  a  stone  masonry  pillar  which  was  connected  both  trigonometrically  and  by 
levelling  with  the  adjoining  station.  ... 

Similar  observations  were  taken  at  Diu,  in  the  creek  which  separates  the  island  from  the 
mainland.  ...  As  the  Portuguese  authorities  refused  to  allow  a  pillar  to  be  built,  the  mark... 
was  engraved  upon  the  stone  pavement  of  a  martello  tower  that  guarded  the  ferry,  and  was 
connected  with. ..the  Kattywar  meridional  series.  The  observations  at  Diu  extended  from  the 
3rd  to  the  17th  March.  ... 

Mr.  Da  Costa  next  moved  the  apparatus  to  Bhavnagar  f  nr.  Gulf  of  Cambay  ],  but  his 
scaffolding  had  hardly  been  set  up  when  it  was  knocked  over  by  the  waves.  Despairing  after 
repeated  failures  of  ever  being  able  to  secure  a  firm  foundation  for  the  piles  at  this  place,  ... 
Mr.  Da  Costa  embarked  in  April  for  Sikotar  Mata  st  the  head  of  the  Gulf.  This  station  hew! 
been  connected. ..by  the  Sabarmati  minor  series  ;  ...  its  site  had  been  fixed  upon  by  Nasmyth 
himself.  ...  Observations  had  hardly  begun  when  the  bore  came  up  the  Sabarmati  and  swept 
away  the  scaffolding  and  gauge,  the  observer  himself  having  a  narrow  escape  f  57,  73  ]2. 

Meanwhile  Strange  had,  in  1853,  brought  huB  main  triangles  of  the  Great  Longi¬ 
tudinal  to  Karachi,  where  he  took  approximate  observations  for  sea-level  on 
three  successive  days  in  June,  and  connected  with  Manora  lighthouse  where  sea-level 
had  been  determined  by  the  naval  authorities.  Tennant  then  put  in  hand  more  ex¬ 
tensive  observations.  He  re-erected  old  gauge  between  the  Ballard  Pier  and  “what 
is  known  as  Deep-Water-Point”.  Special  piles  were  driven  to  support  it,  whilst 
the  clock  was  housed  in  a  shed  on  dry  land,  and  connected  to  the  gauge  by  wire. 

The  Surveyor  General  agreed  to  observations  running  several  months.  “In 
the  case  of  the  Great  Indus  series  you  will  have  no  subsequent  means  of  verifying 
heights.  The  series  is  a  very  important  one,  and  should  have  independent. ..datum 
beyond  cavil  or  dispute”3. 

Tennant  had  the  tide  gauge  and  its  apparatus  working  by  November  1854, 
and  his  observations  were  continuous  from  18th  May  to  17th  October  1855.  Having 
connected  up  to  the  principal  triangles,  he  submitted  in  January  1856  a  full  report 
on  the  modifications  he  had  made  to  the  gauge,  particulars  of  its  erection,  and  the 
method  of  recording  and  computing  the  results4.  He  was  the  first  Burvey  officer  to 
Bhow  any  particular  knowledge  of  the  subject  of  Tides. 

Markham  records  that  regular  tidal  observations  were  maintained  at  Karachi 
from  1857  by  William  Parkes,  consulting  engineer  of  the  Harbour5  [  194  ]. 


Spibit  Levelling 

Spirit  levelling  had  long  been  in  general  practice  amongst  all  engineers  for 
ascertaining  the  rise  and  fall  of  ground  for  drainage,  irrigation,  building,  and  other 

1  DDn.  718  (  335,  368  ) ;  SG.  to  Nnsnjvth,  23-6  &  13-9-54.  *  GTS.  xrv  &  Syn.,  xxx  (  xiii—  K  ), 
Ilim  (  xiii— L  ).  ‘DDn.  621  (  191  ),  16-5^54  ;  709  (  86  ),  4-7-54.  4 DDn.  32  ( 1  ),  88,  17-1-56,  Tennant 
to  SG.  GTS.  m  (  119-21  ).  ‘Markham  (  315-6  ). 
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projects  [1:52, 106-7,  192  ;  n,  17,  67,  202-3  ;  in,  14,  526  ;  iv,  94,  417  ].  For  the 
trigonometrical  surveyor  it  was  moreover  essential  in  the  measurement  of  base-lines 
and  in  connecting  bench-marks  at  sea-level,  where  high  precision  was  called  for 
[  in,  130,  526  ;  rv,  45-6,  94  ]. 

The  Surveyor  General  had  suggested  Buch  levelling  between  adjacent  trigono¬ 
metrical  stations  when  there  was  reason  to  suspect  the  accuracy  of  reciprocal 
vertical  angles  [  rv,  107  ;  v,  62-3  ].  and  it  was  on  work  of  such  nature  that  James 
Walker  gained  his  first  experience.  During  field  season  1855-6  he  was  employed 
od  the  Jogi-Tila  series  in  the  Punjab  [  53,  65  ],  carrying  triangles  across 
perfectly  level  country  where  the  stations  of  observation  were  towers  raised  to  a  height  which 
was  little  more  than  sufficient  to  surmount  the  curvature  of  the  ground,  ...  and  where  the 
rays. ..grazed  the  surface  of  the  ground  very  closely.  ...  It  seemed  to  be  well-nigh  impossible 
to  obtain  satisfactory  determination  of  the  true  relative  heights  of  the  stations. 

With  the  approval  of  the  Surveyor  General  he  employed  one  of  his  assistants 
in  running  lines  of  levels. ..between  several  of  the  principal  stations,  and  he  thus  determined 
their  relative  heights  with  considerable  precision.  Meanwhile,  ...  I  measured  the  apparent 
zenith  distance  of  the  signals  at  various  hours  of  the  day,  and  occasionally  also  during  the 
night,  in  order  that  by  comparing  with. ..Mr.  Carty’s  levelling  operations,  I  might.. .ascertain 
the  exact  amount  of  refraction  in  each  observation  [  65  ].  ... 

Mr.  Carty  ran  his  levels.. .over  the  direct  lines  between  the  stations  through  the  rays  which 
had  been  opened.  ...  A  few  of  the  lines  cross  the  river  Chenab,  and  from  these  he  was  obliged 
to  diverge  to  the  most  favourable  points  for  levelling  across  the  river1. 

Two  spirit-levels  and  six  sets  of  levelling  staves  had  been  borrowed  from  the 
canal  department  [  272  ].  The  levels  were  first  tested  and  tables  taken  out  for  the 
“run  ”  of  the  bubble  for  dislevelment  correction.  The  staves  were  of  sal  and  errors 
of  graduation  were  as  much  as  balf-an-incb  in  ten  feet,  tests  being  made  from  a  replica 
taken  from  the  standard  10-foot  bar2  [158-60].  Walker’s  report  on  his  successful 
results  led  tbe  Surveyor  General  to  follow  up  the  subject,  and  he  wrote  to  Walker 
after  bis  move  to  the  Indus  series  ; 

Many  years  ago  I  contemplated  the  necessity  for  extraordinary  levelling  operations  from 
the  sea  over  the  plains,  in  order  to  establish  a  safe  datum  for  trigonometrical  levelling  in  the 
mountains  of  upper  India  [  48  ]. 

No  country.. .is  so  unfavourably  situated  as-  upper  India  for  trigonometrical  levelling. 
Situated  many  hundreds  of  miles  from  the  sea,  ...  there  is  no  means  of  verification  at  the 
termini  of  the  series  by  again  referring  to  the  level  of  the  sea.  ...  The  only  means  of  verifica¬ 
tion. ..is  by  a  circuit  from. ..the  Bay  of  Bengal  up  to  the  sub-Himalayas,  along  their  course, 
and  down  to  the  sea  at  Bombay  and  Karachi  [  66  ]. 

From  sea-level  on  the  Hooghly  heights  had  beeD  carried  by  a  long  round-about 
route  to  the  Bea  at  Karachi — northwards  through  the  Calcutta  Meridional  Series — 
westward  by  the  North-East  Longitudinal  to  Banog — south  by  the  Great  Arc  to 
Sironj — west  by  the  Great  Longitudinal  to  Karachi — a  distance  of  2,082  miles,  with 
an  apparent  error  of  16£  feet  [66—7].  The  Survej'or  General  claimed  that  this 
result  justified  the  conclusion  that 

if  the  plain  part  were  regularly  levelled  in  the  way  most  suitable  for  flat  ground,  and  combined 
with  the  trigonometrical  lull  levelling,  we  should  have  an  excellent  system. ..of  connected  verti¬ 
cal  surveying  for  all  India — ...  In  level  ground  trigonometrical  levelling  cannot  compete  with 
ordinary  spirit-levelling,  and  vice  versa — in  hills  and  mountains  ordinary  levelling  is  out  of  the 
question,  while  trigonometrical  results  are  excellent.  ... 

The  sea-level  datum  at  Karachi  has  been  determined  in  a  most  scientific. ..manner  by 
Lieutenant  Tennant  with  tbe  aid  of  a  self-registering  apparatus  whereby  the  mean  sea-level 
was  derived,  not  from  successive  high  and  low  waters  alone,  but  from  the  entire  line  of  double 
curvature  described  by  the  tides,  whereby  the  mean  axis  of  the  curve  became  the  true  mean 
level  of  the  Bea.  The  tidal  observations  being  thus  uninterruptedly  continued  day  and  night 
over  several  semi-lunar  periods. ..inequalities  have  been  compensated  [  74  ].  ... 

As  the  series  of  levels.. .to  be  brought  up  from  Karachi  to  the  Punjab  is  most  important, 
and  all  our.. .heights  in  upper  India  must  remain  provisional  until  the  levelling  operations  are 
completed,  ...  it  is  desirable  that  tbe  undertaking  should  be  no  longer  deferred.  ... 

lOTS.  n  (  xrx-xx  )  ;  appx.  3  (  77-81  );  nr  (  xxi — G  ) ;  tit,  appx.  6  (  451  ),  Walker  to  Carty,  DDa 
722  (  291  ),26-l-66.  ’GTS.  rv  (  x,  xxi— G  ). 
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Ordinary  spirit-levelling  has  not  hitherto  boon  UBed  in  the  Groat  Trigonometrical  Survey 
to  any  groat  extent.  Your  operations  of  last  season  are  the  first  in  -which  the  two  systems... 
have  been  combined.  Your  report.. .of  16th  July  1866  is  a  most  valuable  scientific  exposition 
of.. .practical  refinement.  ... 

It  will. ..be  necessary  to  draw  up. ..instructions  for  the  levelling  parties — to  organize  those 
parties — end  to  estimate. ..and  prepare  all  the  necessary  apparatus.  It  is  proposed  to  level 
by  circuits  so. ..as  to  unite  at  central  stations  of  polygons,  giving  the  levelled  heights  at  each  end 
of  the  sides.  ...  11)6  scheme  -will  give  a  verification  at  every  44  miles  on  an  average. 

Each  line  oflevels  should  be  done  bv  two  levellers  working  together,  although  independently, 
each  with  his  own  instrument  and  measuring  apparatus.  ... 

You  already  possess  two  standard  levels.  ...  Any  attempt  to  introduce  a  new  design  of 
instrument  would  involve  us  in  all  the  delays  incidental  to  the  construction  of  new  scientific 
apparatus,  and  the  risk  of  untried  designs.  ... 

The  provision  of  the  levelling  staves  is  also  left  to  yourBelf.  They  may  be  made  up  either 
by  yourself.. .or  you  can  indent  on  my  workshop  at  Calcutta.  ...  It  is  very  desirable  to  adhere  to 
ordinary  wooden  levelling  staves. ..provided  they  are  well  seasoned  and  graduated  [  j6i  ].  ... 

You  will  require  four  native  levellers  in  subordination  to  your  European  assistants1. 

It  was  not  possible  to  etart  these  new  operations  during  field  season  1857-8. 
Walker  himself  had  been  away  on  military  service,  and  on  the  sick  fist.  The  new 
apparatus  had  taken  manj'  months  to  make  up  at  Calcutta,  and  it  had  not  been 
possible  to  collect  and  train  the  new  Indian  staff2.  Waugh  chafed  at  the  delay  ; 

The  result  of  ordinary  levelling,  if  quickly  obtained,  would  be  highly  appreciated,  and. ..of 
immense  benefit  to. ..our  own  Department  and  elsewhere.  ...  Every  map  now  publishing  depends 
upon  the  old  trigonometrical  datum  brought  up  from  a  great  distance  over  unfavourable 
ground  [  66-7  ].  The  new  datum  which  the  trigonometrical  levelling  and  the  Great  Indus 
series  will  bring  up  will  Berve  to  check  this  result.  ... 

If  the  levelling  operations  were  greatly  elaborated  or  postponed. ..their  results  will  very 
likely  become  a  mere  office  record  known  to  the  Department  aloDe.  ...  If  a  single  line  oflevels 
is  brought  up  from  tower  to  tower  as  bench-marks,  it  will  check  the  trigonometrical  levelling, 
and  any  gross  errors  in  either  will  he  prevented3. 

Walker  was  reluctant  to  hurry.  He  envisaged  this  levelling  as  a  work  “of  the 
utmost  refinement  attainable. ..to  be  worthy  of  the  reputation  of  the  Groat  Trigono¬ 
metrical  Survey  for  accuracy  and  precision  ”.  He  thought,  however,  that 
if  the  levels  are  only  required  contemporaneously  with  the  triangulation,  they  may  be  con¬ 
ducted  with  greater  refinement  than  usual,  ...  and  yet  be  completed  as  soon  as  the  triangula¬ 
tion.  There  is  still  upwards  of  300  miles  of  approximate  series  to  be  done,  and  nearly  400  miles 
of  triangulation,  which  cannot  be  accomplished  before  the  end  of  season  1860-81. 

In  two  field-seasons  a  refined  series  of  levels  may  well  be  carried  from  Kurrach6e  to  Dera 
Ismail  Khan,  or  indeed  to  the  Chuch  base-line,  if  we  are  content  with  a  single  line.  ...  The 
only  essential  difference  between  the  proposed  and  the  common  systems  of  levelling  consists  in 
recording  the  readings  of  the  ends  of  the  bubble,  and  applying  the  necessary  corrections4. 

The  Survej'or  General  accepted  postponement,  to  season  1858-59,  but  considered 
that  work  should  commence  with  the  section  Larkhana  to  Dera  Ismail  Khan  ; 

As  regards  the  North-West  Himalaya  series,  the  Kashmir  operations,  and  the  new  map  of 
the  Punjab,  a  speedy  result  would  be  invaluable. 

The  levelling  should  either  form  circuits  of  single  levels,  or  a  single  line  should  be  twice 
levelled  by  two  instruments  and  observers.  I  would  express  preference  for  the  latter.  ...  It 
should  proceed  from  tower  to  tower  as  bench-marks,  such  additional  bench-marks  being  fixed 
as. ..desirable  for  the  use  of  other  departments  and  the  public.  ... 

The  plain  levels  should  include  at  least  two  towers  at  each  extremity  of  the  series  in  the 
plainB,  so  that  the  connection  with  the  trigonometrical  levelling  may  he  double. 

Colonel  Walter  Scott  [  192  ]...is  desirous  of  obtaining  our  results  for.. .combining  with  thoBe 
of  the  Public  Works  Department  which  he  is  willing  to  place  at  our  disposal  [  79  ]*. 

Three  Indian  surveyors  were  recruited  on  trial  ; 

One,  ...  by  name  Ram  Chand,  was  in  the  service  of  J\Ir.  Schlagintweit,  end  accompanied 
him  on  an  expedition  into  the  snowy  ranges  to  the  north  of  Kaslimir.  He  parted  from  his 
master  when  the  latter  attempted  to  penetrate  mto  Yarkand,  having  first  arranged  that  Ram 
Chand  was  to  go  to  Lahore  to  take  meteorological  observations  and  await  his  return  [  144-7  ]. 

lpDn  709  (  307  )  ;  711  (  2  )  8G.  to  Walker,  16-1-67  paras.  51-65.  ’DDn.  710  (  188  ),  Walker  to  SG., 
12-12-67.  1  DDn.  711  (39),  SG.  to  Walker,  14-12-57.  ‘DDd.  710  (189),  Walker  to  SG.,  21-12-57. 

»DDn.  711  (48),  SG.  to  Walker,  3-3-58. 
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He  received  Rs.  60  a  month  and  travelling  expenses  from  Mr.  Sohlagintweit,  but  I  have 
arranged  to  pay  him  half  that  salary  until  be  can  be  permanently  released  from  his  engagement 
with  that  gentleman.  He  is  very  intelligent  and  promises  well. 

The  other -native  surveyors,  Nabee  Bui  and  Thakoor  Dass,  are  both  of  Lahore,  and  aeem 
likely  to  turn  out  respectably.  They  were  strongly  recommended. ..in  the  Chief  Engineer’s 
office,  ...  and  were  selected  by  me  from  a  number  of  applicanta.  They  also  were  entertained 
on  Rs.  30  a  month  on  probation. 

Two  of  the  new  levels  were  lost  on  the  voyage  from  Calcutta  to  Karachi,  but 
Walker  got  sanction  to  purchase  “a  very  superior  standard  level”  from  ‘‘the  officer 
in  charge  of  the  Baree  Doab  canal”  ; 

It  is  in  my  office,  and. ..immediately  available  for  practice,  whereas  I  could  scarcely  receive 
an  instrument  from  Calcutta  in  less  than  6  months.  ...  The  first  pair  of  levelling  Btavee... 
despatched  from  Calcutta  on  the  23rd  February. ..reached  Kurrachi  on  the  24th  April,  and  will 
take  at  least  3  months  more  to  reach  Rawalpindi.  In  the  rains. ..the  delays  will  be  greater1. 

The  party  was  now  equipped  with  “three  standard  levels  by  Troughton  &  Simms 
from  the  Punjab  canal  department,  ...  incomparably  superior  in  delicacy  of  level 
and  in  magnifying  power  to  ordinary  levelling  instruments”.  Walker  was  equally 
pleased  with  the  new  staves,  the  first  pair  of  which  had  been 

despatched  from  Kurrachee...last  April,  and  reached  Multan  in  May.  ...  It  was  handed  over 
by  the  officer  in  charge  of  the  steamer. ..to  a  new  freight  agent.  ...  I  applied  to  the  Postmaster 
and  the  Indus  Flotilla  freight  agent  at  Mooltan,  who  gave  me  to  understand. ..that  no  euoh 
package  had  reached  that  station.  ...  For  the  previous  six  months  the  missing  Btaves  had  been 
lying  in  Mr.  Spencer’s  godowns.  ...  They. ..have  this  day  [  2nd  December  J  reached  my  camp*. 

He  started  work  in  November  1858,  and  with  Branfill,  Carty,  and  his  Indian 
staff  worked  northwards  from  tower  stations  south  and  west  of  Larkhana, 
whose  heights  were. ..deduced  by  the  triangulation  over  the  hills  from  the  tidal  station  of 
Manors  [  45  ].  They  were  carried  northwards  to  Dera  Ghazi  Khan,  a  distance  of  312  miles, 
over  a  line  which  was  levelled  over  independently,  station  by  station,  by  Major  Walker,  Lieut. 
Branfill,  and  Mr.  Carty,  the  mean  of  the  results  obtained  by  the  three  observers  being  eventually 
adopted  aB  the  final  value.  From...Maru  Pir,  the  point  of  origin,  as  far  as  Kasmor  the  line  was 
carried  along  the  sides  of  the  principal  triangles,  and  the  heights  of  a  number  of  the  principal 
stations  were  thus  determined.  From  Kasmor  up  to  Dera  Ghazi  Khan  it  was  carried  over  the 
main  road,  for  no  stations  had  yet  been  built  in  this  portion.  ...  Stone  bench-marks  were, 
therefore,  left  at  suitable  intervals  for  eventual  connection.  ... 

I  determined  that  Mr.  Carty  should  use  the  old  set  [  of  Btaves  ]  with  which  he  conducted 
his  levels  on  the  Jogi-Tila  Series  [  75  ],  and  that  Lieut.  Branfill  and  myself  should  observe 
simultaneously  to  the  new  staves. 

Mr.  Carty  goes  in  advance  with  his  own  level  and  set  of  staves.  He  is  accompanied  by  a 
duffadar  who  measures  equal  distances. ..with  a  chain  of  100  links,  and  by  a  carpenter  who 
drives  in. ..wooden  pins,  and  afterwards  inserts  a  hemispherical  brass  brad  into  the  head  of 
each  pin  for  the  staves  to  rest  on  [  160  ].  ...  Lieut.  Branfill  and  I  follow,  each  of  us  working 
with  our  own  instrument,  and  observing  simultaneously  to  the  new  staves  which  are  placed  on 
the  pins  already  referred  to  by  Mr.  Carty. 

Regular  check  was  made  between  the  three  surve3ror3(  only  one  major  discre¬ 
pancy  being  noted  ; 

In  no  other  case  has  the  maximum  difference  between  all  tliree  observers  exceeded  -02 
[feet],  while  in  more  than  two  thirds  of  the  observations  it  has  not  exceeded  ’01.  ...  The 
largest  difference  does  not  occur  between  Lieut.  Branfill  and  myBelf,  but  between  us  and  Mr. 
Carty,  which  makes  me  suspect  that  they  are  caused  in  a  great  measure  by  the  irregularities  of 
graduation  of  the  old  staves.  ... 

We  have  this  day  received  a  second  set  of  new  staves,  and  have  no  further  need  to  use 
the  old  ones.  Jn  the  course  of  a  fortnight  I  ought  to  receive  a  third  set,  when  we  shall  each 
he  able  to  work  perfectly  independently.  ... 

There  is  so'much  advantage  in  getting  on  a  road  or  open  plain  when  the  direct  line  passes 
through  much  jungle  that  we  progress  faster  by  so  doing,  even  when  we  have  to  make  a  con- 
eiderable  detour.  Fortunately  there  are  good  roads  near  our  towers  on  the  west  flank,  and 
I  purpose  to  carry  the  levels  along  them,  branching  off.. .whenever  necessary,  until  we  reach 
the  last  of  the  towers.  ...  Thence  we  wall  proceed  along  the  main  road,  leaving  permanent 
bench-marks  at  distances  of  about  10  miles  until  we  reach  the  towers  of  the  upper  section.  ... 


lDDn.  710  (  202  ),  Walker  to  SG-,  11-6-58. 
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If  everythin#  goo*  on  smoothly,  I  anticipate  a  rate  of...lOO  miles  a  month,  which  would 
bring  us  up  to  Dora  Jshmail  Khan  by  the  end  of  this  season.  ...  The  work  is  exceedingly 
laboriouB...and  hitherto  we  have  not  averaged  so  much  as  4  miles  a  day,  though  we  have  been 
hard  at  work  daily  from  sunrise  to  3  or  4  o’clock  in  the  aftermoon,  and  sometimes  later.  ... 

Breakfast  taken  during  work  in  the  open  air  has  a  tendency  to  cause  apoplexy'  as  well  as 
delay.  It  has  consequently  becomo  a  phenomenon  which  only  presents  itself  to  us  on  Sundays. 
Hitherto  none  of  us  has  been  any  the  worse  for  the  work1. 

I  lately  visited  Jaoobabad  for  the  express  purpose  of  reading  all  I  could  find  on  the  subject 
of  levelling  in  the  magnificent  library  of  the  late  General  Jacob  [  rv,  446 ;  v,  45  ]*.  I  found 
nothing  of  value  in  the  Encyclopaedia  Brittanica,  nor  in  the  ordinary  works  on  the  Bubject. 
In  the  “Aide-Memoire”  of  the  B.E.  enough  is  said  to  ehow  that  the  writer  was  aware  of  a 
tendency  to  unequal  refraction  from  the  back  and  forward  staves.  He  recommends  that  they 
should  be  set  up  at  very  short  distances  from  the  instrument,  and  also  advises  a  complete 
meteorological  record  to  be  made  at  each  station®. 

Walker’s  normal  practice  was  to  keep  distance  between  stations  from  8  to  10  chains, 
though  greater  distances  were  occasionally  allowed.  Modem  practice  restricts 
distance  to  five  chains. 

A  constant  analysis  was  carried  on  of  the  work  of  the  three  independent  observers 
both  by  the  surveyors  on  the  spot,  and  by  the  Surveyor  General  and  Hennessey  at 
Debra  Hun.  One  of  the  changes  recommended  by  the  Surveyor  General  was  that 
there  should  he  as  much  observation  carried  in  the  reverse  direction  as  in  the  for¬ 
ward,  but  Walker  was  reluctant  to  spend  the  extra  time  involved  ; 

Theoretically  a  circuit  system... closing  on  the  original  point  of  departure  is  the  best.  But 
to  have  adopted  it  we  must  either  have  abandoned  our  practice  of  working  in  oonccrt  and 
thuB  lose  a  materia]  guarantee  of  freedom. ..from. ..casual  errors,  or  we  must  have  worked  back 
over  the  original  line  of  levels,  station  by  station,  and  thereby  have  doubled  the  time.  ... 

In  the  field  season  1859-00  I  therefore  adopted  a  medium  course,  by  which  the  observers 
were  allowed  to  remain  together,  but  they  were  required  to  level  alternate  sections  [  about 
4  miles  each  ]  in  opposite  directions.  ...  This  method,  ...  with  Col.  Waugh’s  alternating  system, 
can  be  worked  effectively  and  expeditiously4. 

At  the  close  of  season  1858-9  it  was  found  that  the  discordance  between  the 
spirit-levelling  and  the  trigonometrical  vertical  angles  along  the  Indus  Series 
varied  from  +  9  and  —  3  feet  from  station  to  station.  During  recess  a  comparison 
was  made  between  the  height  deduced  by  Tennant’s  triangulation  and  that  by  the 
levelling  of  the  Sind  Railway  and  Canal  departments,  the  meeting  place  being 
“a  stone  bench-mark... buried  in  the  ground  in  the  vicinity  of  the  2nd  milestone 
on  the  road  from  Shikarpore  to  Larkhana”.  The  difference  amounted  to  28-68 
feet  [79],  which  led  Walker  to  extend  levelling  operations  to  the  sea, 
to  obtain  a  satisfactory  determination  of  the  height  of  their  origin  above  6ea-level.  With  this 
object  I  propose  that  in  the  next  field  season  Mr.  Carty  and  Ramchand,  assisted  by  recorders 
Thakoor  Dassand  Nabi  Bux,  should  level  the  northern  section  of  the  Indus  Series  from  Dora 
Gazi  Khan  to  Kalabagh,  while  Lieut.  Branfill  and  I  assisted  by  the  two  new  recorders  proceed 
to  the  southern  section  and  level  from  Maru  Pir  station  to  the  Bea  [  77  j®. 

During  season  1858-9,  therefore,  Walker  and  Branfill  levelled  down  to  Karachi  ; 

Commencing  at.. .Maru  Pir  in  the  Larkhana  District,  ...  they  levelled  over  the  sides  of  the 
triangulation  down  to  the  station  of  Mir  Khan — where  the  triangulation  from  the  south  may  be 
said  to  have  fairly  entered  the  plains  of  Upper  Bind — to  Karachi.  At  Mir  Khan  it  was  optional 
for  them  to  proceed  either  by  the  route  over  the  hills,  or  by  the  river  route  via  Sehwan...and 
Tatta.  Both  were  very  circuitous,  but  the  former  was  the  shortest  by  about  forty  miles. 

The  river  route  presented  greater  faoilitie3...and...as  it  would  afford  opportunities  for  con¬ 
necting  together  various  existing  lines  of  canal  levels,  and  also  furnish  valuable  data  for.. .new 
canals,  was  therefore  chosen.  ... 

The  levels  were  connected  with  the  southern  extremity  of  the  base-line  near  Karachi, 
and. ..brought  to  a  close  od  a  bench-mark  in  the  harbour  of  Manors,  the  height  of  which,  relative 
to  the  mean  sea-level,  ...  had  been. ..determined  by  Lieut.  Tennant.  It  was  also  the  origin  of 
the  trigonometrical. ..heights  of  the... Great  Indus  Series.  The  length  of  line  levelled. ..during 
the  Beason  was  301  miles. 

J  QTS.  it  4  S'jn.,  1  (  viii — D  ).  ‘John  Jacob  ( 1852-58  );  d.  suddenly  at  Jacobabad,  5-12-58  ;  DNB. : 
DIB.  [iv,  448],  *ib.,  1-1-59.  *DDn.594  (325),  note  by  Walker,  25-9-60 ;  cf.  710  (  308 ),  Report  1859-60. 

6-6-60.  *DDn.  710  ( 269-x ),  Walker  to  SG.,  6-7-59. 
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The  height  of  Maru  Pi r  as  deduced  by  the  triangulation  was  found  to  be  very  closely  accor¬ 
dant  wi,th  the  value  derived  from  the  levelling  operations.  ...  The  discrepancy. ..between  the 
trigonometrical  heights  and  the.. .canal  levels  was. ..due  to  an  error  of  sign. ..made  in  combining 
several  ianal  lines.  ...  After  correcting  this  error  a  circuit  of  upwards  of  550  miles.. .formed 
by  the  canal  and  survey  levels  closed  with  a  discrepancy  of  only  •  11  of  an  inch. 

In  the  northern  section  Mr.  Carty  and  Ramchand... carried  a  line  of  levels  from  Dera  Ghazi 
Khan  along  the  east  flank  of  the  triangulation  up  to  Sandi,  the  northernmost  station  in  the 
plains.  Thence  they  worked  along  the  main  road,  via  Mari  and  Fathijang1,  to  the  Chach 
valley,  closing  on  the  southern  extremity  of  the  base-line  near  Attock.  The. ..line. ..was  379 
miles  of  which  fully  100  miles  lay  in  the  rugged  and  difficult  ground  of  the  Rawalpindi  District. 

The  entire  length  of  the  line. ..connecting  the  Chuck  base-line  with  the  sea  is  9S9  miles1. 

Carty  sent  in  his  first  report  after  completing  the  line  from  Dera  Ghazi  Khan 
to  the  tower  of  Ajmad  Sindi,  just  north  of  Dera  Ismail  Khan  ; 

My  eyes  suffer  so  much  from  the  glare  reflected  off  the  sand... that  I  find  it  difficult  to  bring 
up  my  day’s  work  by  candle-light,  and  ’tis  only  when  work  is  hindered  by  stormy  weather 
that  I  have  an  opportunity  of  informing  you  of  the  results  of  my  labours.  ...  Excepting  Sundays 
the  work  has  gone  on  day  Bfter  day  since  the  18th  November. 

The  first  five  sections.. .were  measured  with  No.  2  level  leading,  and  my  instrument  No.  3 
following.  This  arrangement,  continued  for  50  miles,  was  made  to  afford  Ramchand  practice,  ... 
and  whenever  I  had  the  chance  I  used  to  examine  his  focus  and  cross-levelling,  and  occasionally 
bring  him  back  to  remeasure. ..where  our  differences  were  large.  I  found  that  Ramchand, 
whether  working  first  or  last,  gave  me  results  that  I  could  depend  on,  consequently  from  the 
9th  to  the  14th  sections  I  led  the  work,  ss  Ramchand  doing  so  interfered  with  the  progress.  ... 

The  pace  I  work  at  would  prevent  all  attempts  at  copying,  and  several  differences  such  as 
•008,  ‘010,  '012,  which  Ramchand’s  work  shows,  and  of  which  he  always  apprises  me  at  the 
time,  ...  make  me  confident  that  in  Ramchand  I  have  as  trustworthy  an  aid  as  I  require. 
...  I.. .recommend  him  as  a  workman  whose  results  are  not  likely  to  be  found  materially  wrong. 

I  wish  I  could  speak  as  favourably  of  the  two  recorders.  Nabbi  Bux,  if  hurried,  ...  is  occa¬ 
sionally  found  stumbling.  Thakoor  Dass  is  if  anything  more  careless  than  he  was  last  year.  ... 

I  have  noticed  that  where  the  rays  to  back  and  fore  stations  are  unequally  influenced— one 
lying  over  moist  ground  or  having  a  sandhill  in  its  ray,  or  passing  through  a  narrow  gap  cut 
in.. .jungle. ..—there  Ram  Chand’s  values  and  mine  differ  however  short  the  distance  may  be.  ... 

I  am  rather  anxious  about  the  line  to  Sandi  which  was  levelled  over  in  1856.  Lieutenant 
Basevi  at  Dara  Deen  gave  me  the  difference  between  that  town  and  Ahmad  Sindi  as  10-61 
feet.  If  I  again  get  the  same  I  shall  be  accused  of  fudging,  if  I  get  a  large  difference  I  shall 
be  condemned  as  a  bungler.  Either  horn  of  the  dilemma  is  unpleasant.  ... 

Should  the  Surveyor  General’s  orders  regarding  my  working  from  south  to  north  and  the 
reverse  reach  me  at  Sandi,  I  can  easily  carry  them  out  by  alternate  sections.  ... 

The  tent  you  were  kind  enough  to  Bend  me. ..is  still  holding  out,  and  has  been  very  useful 
from  its  roominess  and  loftiness.  ...  There  was  no  tent  for  sale  on  all  my  journey  down3. 

The  whole  line  from  Karachi  to  the  Chach  base-line,  some  960  miles4,  was  thus 
completed  between  November  1858  and  May  1860,  at  a  cost  of  Rs.  42  per  mile. 

The  error  in. ..height  of  the  Chach  base-line  by.. .triangulation  from  Calcutta  over.. .1,371 
miles  is  found  by  the  levelling. ..to  be  about  16  feet.  But  the  error  in. ..the  triangulation. ..from 
Karachi  over.. .7 10 miles  is  only  2-30  feet.  Both  are  in  excess  of  the  levelled  value. 

In  addition  to  determining  heights  necessary  for  our  operations,  we  were  careful  to  fix 
numerous  bench-marks. ..for  the  use  of  the  public,  and  to  connect  all  canal  and  railway  marks 
within  range.  ...  In  Sind  alone  upwards  of  250  marks  have  thus  been  fixed.  ...  The  Superin¬ 
tendent  of  Canals  is  now  drawing  up  a  Map  of  Levels  in  Sind  based  on  our  operations.  ... 

To  guard  against  errors  of  unit,. .a  standard  bar  was  made  up  by  the  Deputy  Surveyor 
General  with  which  the  staves  were  compared  at  suitable  intervals  during  the  field  season*. 

During  season  1860-1  spirit-levelling  was  carried  along  the  south  bank  of  the 
Sutlej  by  Branfill,  Carty,  and  Ramchand,  starting  from  a  bench-mark  of  the  Indus 
Series  a  few  miles  below  Mithankot.  As  principal  stations  of  the  Sutlej  Series  were 
not  ready  when  work  started,  the  stone  bench-marks  were  connected  up  later  by 
Ramchand  [  53  ].  The  line  of  levels  was  carried  through  Ferozepur,  and  then 
along  the  grand  trunk  road  to  Ambala,  completing  455  miles  during  the  season*. 

,  'Mxri-Iiidus,  opposite  Kalabngb  ;  Fatahjang,  25  m.  w.  of  Rawalpindi.  *  QTS .  rv  &  Syn.  l(x-xi — D  ). 

1  *01 1’  V®  1  ^®7  ),  Carty  to  Walker,  6-1-60.  4aa  compared  with  7i0  m.  by  triangulation.  ‘DDn.  594 
(325),  Note  by  Walker,  25-9-60.  'QTS.  rv  k  Syn.  VT  ( iv— H  ). 
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In  November  1860  Walker  submitted  a  studied  note1  on  the  spirit-levelling 
operations,  describing  the  instruments  and  apparatus  used  and  the  procedure 
followed,  with  instructions  for  future  guidance,  and,  writes  Burrard  in- 1910, 

in  the  long  period  of  levelling  from  1888  to  1909. ..one  fact  stands  out  cloarly,  and  that  is 
that  in  1858  the  Indian  levelling  -was  started  upon  correct  and  scientific  lines.  ...  We  owe 
much  to  General  Walker  who  was  the  founder  of  Indian  levelling  for  the  care  and  the  thought 
he  bestowed  upon  the  subject  before  he  initiated  the  field  work  [  3  ]. 

Burrard  gives  the  following  summary  of  the  levelling  of  the  early  years  ; 

The  principal  system  of  spirit-levels  is  that  of  which  the  datum  is  the  mean  sea-level  at 
Manoro  Point  in  the  harbour  of  Karachi.  A  line  of  which  the  total  length  is  1,021  miles,  the 
direct  distance  being  712  miles,  extends  from  Manors  to  the  Chach  base-line. ..traversing  the 
valley  of  the  Indus,  and  passing  through  the  portion  of  the  triangulation  of  the  Great  Indus 
series  which  lies  wholly  in  the  plainB. 

Another  line,  starting  from  the  first,  ...  traverses  the  Sutlej  valley  up  to  Ferozepore,  then 
turns  to  the  south-east,  and  after  connecting  the  Gurhagarh  and  the  Rahun  series,  and  the 
Dehra  Dun  base-line,  passes  down  the  Great  Arc  to  the  Sironj  base-line. 

From  the  Great  Arc  two  lines  have  been  carried  to  the  east  and  south-east,  which  close 
respectively  on  the  Sonakhoda  and  the  Calcutta  base-lines.  ... 

A  connection  has  beeD  made  with  the  Kidderpore  Dock  at  Calcutta,  at  which  tidal  observa¬ 
tions  liave  been  regularly  taken  for  some  years,  and  the  mean  level  has  long  been  assumed  to 
be  identical  with  that  of  the  sea  in  the  Bay  of  Bengal,  and  has  been  employed  as  the  datum  of 
the  trigonometrical  heights  in. ..Bengal.  Ita  value  is  given  by  the  spirit-levelling.. .as  2 -33  feet 
above  the  mean  sea  at  Karachi,  but  the  mean  level  at  Kidderpore  is  that  of  a  tidal  river,  ... 
which  is  necessarily  higher  than  the  sea  into  which  the  river  discharges  [  69-71  ]. 

In  all  the  more  modem  chains  of  triangles  in  which  the  vertical  angles  were  measured  at 
the  time  of  minimum  refraction  [  64  ]  the. ..heights  agree  very  fairly  with  the  value  obtained 
by  the  more  exact  process  of  spirit-levelling.  ... 

On  the  Great  Indus  Series  the  two  sets  of  results  were  worked  out  independently  in  the 
first  instance,  and  on  comparing  them  together  it  was  found  that  in  the  southern  section  there 
i6  s  gradually  cumulative  tendency  on  the  part  of  the  trigonometrical  values  to  be  too  great, 
the  maximum  excess  being  8'7  feet.  ...  From  that  point  onwards  there  is  a  gradual  conver¬ 
gence,  ...  and  at  the  terminus  the  trigonometrical  value  is  3-2  feet  below  the  spirit-levelled.  ... 

But,  on  some  of  the  older  series  which'were  executed  at  a  time  when  it  was  customary 
to  observe  the  vertical  angles  at  any  time  of  the  day,  and  even  during  the  night,  errors  of  as 
much  as  100  feet  have  occasionally  been  met  with  [  66-7  ]*. 

Reduction,  adjustment,  and  dispersal  of  errors  were  carried  out  by  Sir  Sidney 
Burrard,  1908-9,  from  eleven  tidal  stations  ignoring  any  situated  in  estuaries  or 
narrow  waters.  His  detailed  results  line  by  line  appear  in  volume  xtx  of  the  Account 
of  the  Operations  of  the  Great  Trigonometrical  Survey  of  India,  with  the  remark  that 
“although  the  accuracy  of  Indian  levelling  may  in  places  he  open  to  criticism,  yet 
— ...as  a  whole — it  is  a  greatgeodetic  operation... that  will  continue  to  be  of  interest 
for  centuries  if  only  the  bench-marks  are  preserved”3. 

The  lines  first  run  were 

No.  43,  Karaclii-Tatta,  1859-60 — No.  53,  Tatta-Shikarpur,  1858-60 — No.  54,  Shikarpur  to 
Murgbai  via  Rashmor,  1858-9 — No.  55,  from  Murghai,  just  south  of  Mithankot,  across  the  Indus 
opposite  Dera  Ghazi  Khan — 17 j  chains  across  main  channel — then  up  the  left  bank  of  the 
Indus  to  Darya  Khan  opposite  Dera  Ismail  Khan,  and  through  Mianwali  to  Mari  Indus  ;  then 
north-east  away  from  the  river. ..to  Fatahjang,  ...  and. ..north-west  to  Chach  base  [  79  ]. 

Carty  and  Bamchand,  1860-1  ;  line  67,  Murghai  to  Ferozepur,  crossing  Indus  below  Mithan¬ 
kot,  main  channel  28  chains  wide.  Line  61,  Ferozepur  to  Meerut  via  Ambala4. 

In  combining  the  trigonometrical  with  the  levelled  heights  the  latter  were  taken 
as  correct  and  final.  For  stations  not  directly  connected  by  the  line  of  spirit¬ 
levelling,  height  was  deduced  by  trigonometrical  means  from  the  nearest  Btation 
on  the  levelled  line5.  Numerical  values  of  all  heights  along  the  lines  of  spirit 
levelling  are  given  in  the  latest  editions  of  the  Survey  of  India  Levelling  Pamphlets, 
published  by  degree  sheets  from  the  year  1911. 

iDDn.  710  (  336  ),  10-11-60 ;  pub.  Roorkee,  1863,  ono.  Lib.  F.  f.  57  4  H.  e.  4  ;  lecture  read  10-6-61, 
RAS.  (tin.)  xxjy,  1861  (  218-9  );  URAS.  33,  1863-4  (  103-11  ).  *  OTS.  xrx  (  pref.  xii  ).  'GTS.  n,  oh. 

xiii  (  155-6  ) ;  9  gtalionB,  GTS.  xix,  Table  xxxrx ;  2  other  statioos,  Table  xun.  *  GTS.  XXL,  A  4  B  ( pref.  xi ) ; 
ch.  7  (  3-4  ) ;  9,  appx.  (  451  ).  lGTS.  n  (  pref.  xiv  ). 
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SNOW  PEAKS 

Early  Observations  —  Nepal  Sikkim,  1845—51  —  Kumaun  to  Kashmir — K  2, 
Discovery  <Sc  Name  —  Computations  — -  Mount  Everest  :  Height  —  Identity 
Name. 

f  HHE  marvel  of  the  great  snow  range  of  the  Himalaya  as  viewed  from  the  dis- 
I  tant  plains  has  been  enthusiastically  described  by  many  early  travellers 
f  i  :  67-78  ;  rv,  243  ].  Though  Rennell  fixed  the  positions  of  many  peaks  “by 
good  bases”  he  could  not  determine  their  heights,  and  was  content  to  map  them 
as  conventional  sugar-loaves,  with  an  occasional  “high  mountain  seen  135  miles 
off”  [  1 :  76—7  ;  pis.  5,  8, 14  ].  Henry  Colebrooke,  the  Sanscrit  scholar,  made  the 
first  reoorded  observations  for  height  from  Pumea  in  1790,  deducing  26,000  for  an 
unnamed  peak  [  1 :  77  ].  Charles  Reynolds  would  have  seen  the  mountains  during 
his  excursion  through  Meerut,  Hard  war,  and  Rohilkhand  in  1793-4  [  1 :  55  ],  and  the 
artistic  display  of  ranges  and  peaks  in  his  map  of  Garhwal  and  Kumaun  looks  far 
from  haphazard  [it,  pi.  3  ]. 

The  first  regular  survey  of  peaks  and  their  heights  was  made  by  Charles  Craw¬ 
ford  who  spent  a  year  in  Nepal,  1802-3,  and  brought  back  a  table  of  distances  and 
altitudes  of  the  principal  peaks,  with  profiles  of  the  snowy  range,  distinguishing  the 
peaks  observed  [  n,  70-2,  392  ]>.  He  then  ran  a  survey  through  the  plains  from 
Pumea  to  Rohilkhand  sketching  in  the  distant  panorama  [  n,  27  ]. 

Between  1808  and  1812  Robert  Colebrooke  the  Surveyor  General,  Benjamin 
Blake,  and  William  Webb,  made  observations  from  the  plains  of  Gorakhpur  and 
Rohilkhand,  from  which  Henry  Colebrooke  computed  the  height  of  Dhaulagiri 
at  26,862  [  n,  87  ;  v,  65  ].  The  British  occupation  of  Garhwal  and  Kumaun  in  1816 
gave  Hodgson,  Herbert,  and  Webb  even  greater  opportunities,  and  Webb’s  heights, 
including  Nanda  Devi  25,669,  attracted  wide  interest  [  ra,  26-48  ;  pi.  6  ]2. 

In  September  1834  Everest  and  Peyton  took  observations  to  the  Bandarpanch- 
Srikanta  group  from  Banog,  Kedarkanta,  and  the  Chaur,  in  extension  of  the  Great 
Arc  [  rv,  38,  435  ]3,  and  during  1841-3  Du  Vernot  fixed  “Bandarpunch...Jaonli,  ... 
Kedamath,  Badrinath,  with  others”,  from  his  North  Connecting  series  [rv,  7r  ]*. 


Nepal  &  Sikkim,  1845-51 

In  1845  Logan  and  Walker  were  doputed  to  start  the  longitudinal  series 
that  was  to  follow  the  foot  of  the  hills  and  connect  the  heads  of  the  several  meri¬ 
dional  chains  without  infringing  the  Nepal  border.  The  Surveyor  General  called  on 
them  to  take  every  opportunity  to  observe  the  snowy  peaks  [  17,  19  ]  ; 

The  lofty  snow  peaks  situated  north  of  Nepal  are  the  most  stupendous  pinnacles  of  the 
globe.  Their  heights  and  relative  elevations  are  therefore  most  interesting  dosiderata,  ...  and 
should  form  prominent  objects  in  the  geodetical  operations  now  in  progress.  ...  The  positions... 
can  be  laid  down  with  the  greatest  chance  of  success  from  the  stations  of  the  North  Longi¬ 
tudinal  Connecting  series  which. ..will  afford  the  longest  base  for  determining  their  distances. 

Their  heights  may  also  be  deduced  with  the  greatest  accuracy  from  the  vertical  angles 
taken  at  the  shortest  distances  from  them  but,  as  the  refraction  adopted  in  reducing  the 

•Bucbanan-Hamilton  (  346,  pis.  ii-vii ).  'Webb’s  chart  with  list  of  2.">  peaks,  simo.  Misc.  6-0-21 
[nr,  46  0.4;  rv,-  ri  ].  'ono.  Comp.  F18-11  (820-1829  );  Peyton  making  a  panorama  sketch  [91]. 
*  DDn.  452  (  7  )  ;  Report,  1841-2. 
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observations  will  form  an  important  element  in  the  computations,  it  is  desirable  that  vertical 
angles  should  be  taken  at  a  great  variety  of  distances  [  64,  90  ].  ... 

F.e.  In  observing  unmarked  points  there  is  always  a  risk  of  mistakes,  because  the  appear¬ 
ance  of  a  peak  varies  so  much  in  different  aspects,  and  the  only  way  of  efficiently  checking  the 
identity  of  the  point  is  to  take  frequent  observations  at  short  distances  apart  [  95,  227  ]*. 

Neither  observer  succeeded  in  getting  any  observations  to  the  peaks,  either  that 
season  or  the  next,  for  clear  views  could  only  be  had  in  the  late  autumn,  and  they 
never  had  the  towers  read}'  so  early  [  84  ].  Logan  writes  that 

a  considerable  extent  of  the  snowy  range  was  seen  on  several  occnsions  during  the  months  of 
October  and  November  last,  but  since  that  period  I  have  never  been  able  to  see  even  the 
lower  rnngo  of  hills  with  the  exception  of  the  I6th  of  March,  when  the  nearest  ones  were  seen 
for  about  an  hour  after  sunrise*. 

AValker  WTote  that  he  “had  a  fine  viow  of  the  snow}’  range  for  two  day6  n 
December  last  after  a  heavy  fall  of  rain,  but  have  not  since  Been  the  snows”3. 

Armstrong  was  the  first  to  have  any  success  from  Bihar.  On  taking  charge  of 
the  Gora  series  in  September  1847,  he  had  been  deputed  to  lay  out  the  tower  sta¬ 
tions  of  Logan’s  section  of  the  longitudinal  series  along  the  northern  borders  of 
Champaran  and  Gorakhpur  [  17-8  ].  He  was  first  to  concentrate  on  observing  the 
peaks  from  the  stations  from  which  Logan  had  been  unsuccessful,  and  though  bis 
15-inch  theodolite  was  inadequate  for  the  principal  triangles  it  was  fitted  with  a 
special  level  for  the  peak  observations.  The  snow  peaks,  writes  Waugh, 
are  said  to  be  only  visible  during  the  months  of  October  and  November,  and  early  in  December. 
It  will  therefore  be  desirable  to  reach  the  ground... early.  ... 

You  ought  to  commence. ..at  some  station  a  little  south  of  the  north  extremity  of  the 
Chendwar  series  [  pi.  4  ],  ...  proceeding  regularly  onwards,  and  visiting  every'  alternate  station 
for  observation,  taking  the  precaution  to  watch  carefully  on  your  march  any  change  of  aspect 
in  the  peaks  so  that  no  doubt  of  their  identity  may'  exist. 

A  sketch  of  the  appearance  of  the  HimalavaD  range  should  he  taken  at  each  station  of 
observation,  either  by  means  of  a  camera  obscura,  ...  or  by  projecting.. .to  scale  the  observed 
altitudes  and  azimutlis  of  the  principal  peaks  and  sketching  the  remaining  features  by  eye 
[  84-5,  88-9  ].  ...  Treat  all  the  triangles  as  spherical  [  35  ].  The  vertical  angles  should  be  taken 
between  2J  hours  and  3j  hours  p.m.,  and  such  only  as  are  thus  taken  at  minimum  refraction 
ought  to  be  employed  in  deducing  the  heights,  except  in  the  case  of  very  distant  peaks  visible 
only  at  dawn  or  in  the  evening. 

To  obtain  the  proper  factor  of  refraction,  ...  take  a  few  morning  and  evening  vertical 
observations. ..to  one  or  two  of  those  eminent  peaks  which  are  visible,  also  at  3  p.m.,  so  that  the 
difference  between  the  altitudes  observed  at  various  periods  and  those  at  minimum  refraction 
may  give  the  change. ..due  to  the  period  of  observation  [  64,  84,90].  ... 

Four  verticals,  two  face-right  and  two  face-left,  will  suffice  for  each  point,  but  when  you 
are  detained  for  more  than  a  day'  at  any  station,  the  verticals,  especially  to  the  highest  peaks, 
should  be  repeated4. 

On  ]3th  and  14th  November  1847  Armstrong  took  angles  at  Sawajpore  station, 
a  few  miles  north  of  Muzaffarpur,  to  a  snow  peak  which  he  called  (  b  )  ;  the  whole 
range  “was  perceptible  but  rather  indistinct  for  intersection”6.  He  got  another 
horizontal  angle  from  a  second  station,  but  no  other  confirmatory  horizontal  or 
vertical  angle,  and  all  the  observations  at  these  stations  were  rejected  at  the  final 
computations  [  91  ].  This  peak  ( b  )  proved  identical  with  that  observed  as  "gamma  " 
by  Waugh  and  Lane  during  this  same  month  from  the  east  [  83-4,  91  ].  In  reporting 
on  Armstrong’s  work  the  Surveyor  General  wrote  that 

his  proceedings  were  very  successful,  for  during  the  favourable  period  he  laid  down  all  the 
principal  points  on  the  range  visible  from  bis  stations.  Among  these  are  all  the  great  peaks 
formerly  measured  by  Colonel  Crawford,  and  described  in  Hamilton’s  Nepal  [  n,  xxvii  ;  v,  8i', 
91  ].  In  addition  to  these  heights  he  also  obtained  observations  to  some  lofty  peaks  furtbaf 
east,  apparently  at.. .the  bead  of  the  Kosi  River. 

His  observations  to  one  of  these  mountains  indicate  an  altitude  higher  even  Ilian  the  great 
Kanchnnjinga,  amounting  to  no  less  than  28,799  feet,  but  od  account  of  the  great  distance 
...the  observations  require  further  verification  from  stations  less  remote.  This  verification  I 
anticipate  will  be  accomplished  by  Mr.  Peyton  during  the  present  season  f  84—5  J.  ... 

1  DPn.  499  (  110-3  ),  EG.  to  Chendwar  &:  Mnluncha,  26-8-45.  *PI>n.  490  (135),  18-5-46.  *DDn. 
614  (  227  ),  20-5—46.  * DDn.  723  (  36  ),  25-8-47.  » gbo.  Comp.  A-l  1-67,  angle-book  se.  Longl. 
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Observations  were  taken  to  the  snowy  peaks  from  7  stations  whereby  were  determined  all 
the  principal  points  in  the  range  over  an  extent  of  180  miles1. 

Armstiong’e  seven  stations  lay  in  Champaran  between  the  Hurilaong  and  Chend- 
vrar  series  and  at  most  of  them  he  got,  between  10th  November  and  26th  December, 
complete  sets  of  angles,  both  horizontal  and  vertical.  The  weather  was  very  fickle,  ...  never 
continuing  clear  for  any  lengthened  period  and,  though. ..I  made  all  the  haste  I  could  in  my 
marches,  ...  in  mo6t  cases. ..I  was  disappointed. 

At  Teharwa,  ...  though  I  waited  there  three  days,  I  was. ..compelled  to  leave. ..without 
a  single  observation.  At  the  next  station,  Ramnuger,  however,  the  weather  was  more 
propitious,  but  the  tower  was  in  such  a  state  of  ruin  that  I  waa  unable  to  make  any  arrange¬ 
ments  for  putting  up  the  large  theodolite,  and  was  compelled  to  be  contented  with. ..the 
11-inch,  with  which  I  could  only  secure  a  set  of  horizontals  in  the  early  part  of  the  day.  ... 
The  hills  have  since  never  been  visible*. 

During  the  summer  of  1847,  before  Armstrong  had  start  ed  in  Bibar,  the  Surveyor 
General  was  himself  making  secondary  observations  in  the  neighbourhood  of 
Darjeeling,  from  which  he  fixed  the  great  peaks  of  Kangchenjunga3.  He  had 
originally  deputed  this  work  to  the  Maluncha  series,  but  after  Walker’s  death  at  the 
end  of  April,  he  took  charge  himself,  assisted  by  Lane  and  William  Rossenrode. 
The  political  officer,  Dr.  Campbell,  had  at  first  reported  that  “the  Sikkim  Rajah 
objects  to  the  resort  of  European  gentlemen  into  hh  territory,  even  for  recreation 
and  exercise”,  but  Waugh  eventually  obtained  unoffioial  permission  to  visit  Tonglo, 
a  commanding  point  to  the  west. 

With  the  assistance  of  Lane  he  found  three  stations  inside  British  territory  from 
which  good  connection  could  be  made  with  the  principal  stations  in  the  plains,  and 
form  good  bases  wit  h  Tonglo  for  the  intersection  of  the  great  peaks4.  Lane  reports 
that  affiter  the  close  of  the  rains 

we  fairly  took  the  field  about  the  10th  or  15th  Sept-ernlrer.  ...  Rossenrode  proceeded  to  the 
plains  stations.  ...  Lawrence  to  Tonglo,  and  myself  to  Senchal  hill  station.  Shortly  after, 
you  yourself  proceeded  to  Tonglo  to  observe  the  final  angles.  ... 

I  observed  the  final  angles  at  hill  stations  Darjeeling,  Birch  Hill,  and  Senchal  hill.  This, 
however,  was  not  effected,  owing  to  clouds  interfering,  until  about  the  15th  November,  when... 
Rossenrode. ..and  myself  immediately  started  for  Dhum  Dangi  in  the  plains,  ...  sub-assistant 
Lawrence  being  left  at  Tonglo  Hill. ..to  ensure  the  party  being  undisturbed  by  the  suspicious 
and  ignorant  bill  tribes  while  exhibiting  their  signals  to  the  stations  in  the  plains  [  473  ]5. 

From  these  operations  were  obtained  the  exact  position  and  height  of  Darjeeling 
and  of  the  great  mountains  Kangchenjunga  and  Chumalhari,  and  a  few  rays,  though 
without  vertical  angles,  to  the  great  peaks  to  the  west,  one  of  which  "gamma” 
was  later  found  identical  with  Armstrong’s  (  b  )  [  82  ].  Waugh  found  that 
the  western  peak  of  Kanchunjinga  attains  an  elevation  of  no  less  than  28,176  feet  above  the 
sea,  which  far  exceeds  what  has  hitherto  been  conjectured.  The  mountain  of  Chamalari... 
wliich  Turner  estimated  at  30,000  feet  [  1 :  394  ]  is  proved  to  be  only  23,929  feet*. 

Various  local  authorities  suggested  that  the  Surveyor  General  bad  boon  mis¬ 
informed  as  to  the  identity  of  Chumalhari,  but  they  eventually  admitted  that  he 
had  boon  right7.  A  chart  published  at  the  same  time  showed  no  fewer  than  73 
peaks  observed  during  these  operations.  Kangchenjunga  was  hailed  as  the  highest 
mountain  in  the  world,  28,146,  and  Waugh  kept  quiet  about  Armstrong’s  (  b  )8. 

Walter  Ohorwill,  who  waa  on  survey  in  the  Darjeeling  hills  shortly  after  f  186  ] 
comments  on  the  plumes  of  snow  that  are  a  familiar  feature  of  Himalayan  peaks  ; 

A  current  of  air  passing  over  the  warm  valleys  of  Nepal  is  driven  up  the  face  of  the  snowy 
range  ;a  portion  of  this  current. ..as  it  passed  over  the  summit  of  Kunchunjinga  is  condensed  by 
the  bitterly  cold  air  on  its  north-west.. .face  and  thus  brought  to  sight.  An  indigo  planter  who 
has  lived;  for  40  years  in  the  plains,  and  in  sight  of  Kunchunjinga,  declared  that  nothing  would 
convince~him  that  the  mountain  was  not  an  active  volcano  [11,  87  ]*. 

*DDn.  462  (  265-307  ),  SG.  to  Mi).  Dept.,  15-1-49.  *DDn.  490  (  247  ),  Armstrong  to  SG.,  15-1-48. 
•Mason's  spelling  (  Kang  =■  Ice  )  preferred  to  earlier  Kan — or  Kjd  ;  Mason  (37-41);  of.  Burrard  A  Hayden 
(28-33).  ‘Hills,  Darjeeling,  Birch  Hill,  Senchal  ;  Plains,  Bhandarjula,  Thakurganj,  Dumdangi  ;  chart  facing 
p.  678,  JASB.,  rru,  1848.  * DDn.  613  (  105  ),  Lane  to  HG.,  23-5-48.  ‘DDd.  462  (  265-307  ),  SO.  to  Mil. 

Dept.,  15-1—40.  1  JASB.,  xvn,  Noe.  1848  (  576-7  )  from  Dr.  Campbell.  *ts.  16;  nx.  Long!.  (17-27); 

"Secondary  mountain  trgn.  inch  Darjeeling  Series'*.  *JASB.  xxm,  1855  (  67  ). 
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On  resuming  work  on  the  longitudinal  6eries  in  November  1848  [  18  ],  Logan 
worked  west  through  Gorakhpur  from  the  head  of  the  HurUaong  aeries,  and  by 
changing  hie  tactics  got  successful  observations  to  the  peaks  from  three  stations. 

The  unhealtbj’  nature  of  the  country. ..prevented  me  commencing. ..operations  until  the 
let  November,  at  which  period  the  snowy  range  has  generally  ceased  to  be  constantly  visible.  ... 
Aware  from  past  experience  that  there  was  little  hope. ..if  I  waited  until  the  towers  were  ready, 
...  I  determined. ..to  take  the  largo  theodolite  with  me  at  the  beginning  of  tbe  season.  ... 

A  strong  and  substantial  pin  was  driven  two  or  three  feet  into  the  ground  to  mark  the 
centre  of  the  pillar  to  be  eventually  erected.  Three  pickets  of  tbe  same  length  were  driven 
to  tbe  surface  of  tbe  ground,  and  on  them  tbe  stand  of  the  instrument  was  placed,  a  circle  three 
inches  wide  and  6  or  6  deep  having  been  dug  outside  tbe  three  pins  so  as  to  isolate  the  instru¬ 
ment  from  the  observer.  ... 

On  the  morning  of  the  6th  [  November  ]...]  succeeded  in  getting  a  very  good  set  of  observa¬ 
tions  at  the  station  of  Anarkali  [nr.  Bahraich  ].  ...  At  Toolsipoor  [  60  m.  east  ]...on  the... 
20th  and  21st  I  succeeded  in  gotting  a  set  of  most  satisfactory  observations  to  peaks  extending 
over  a  range  of  two  degrees  of  longitude. 

From  tliis  time  to  the  13th  December  the  Bnowy  range  was  not  visible  from  any  of  the 
stations. ..but  betwixt  tbe  observations,  the  peaks  being  most  distinctly  seen  from  an  hour 
before  sunrise  to  9  or  10  o’clock,  by  which  time  they  got  obscured  by  clouds. 

I  attribute. ..my  success  to  the  zeal  of  my  Bcting  tindal,  who  succeeded  in  keeping  the 
classic  in  charge  of  the  instrument. ..constantly  on  the  alert.  ...  By  this  means  I  was  enabled 
to  have  the  instrument  levelled  and  ready  for  the  observations  before  daylight  and  to  com¬ 
mence  the  angles  as  the  first  rays  of  the  rising  bud  lighted  up  the  summits  of  the  mountains. 
An  early  visit  to  the  observatory  likewise  enables  the  observer  to  ascertain  on  which  of  the 
peaks  the  rays  of  tbe  sun  first  appear  and,  as  those  first  illuminated  are  evidently  the  highest, 
he  is  able  to  devote  more  attention  to  them. 

The  peaks  not  being  situated  on  one  ridge,  but  on  seveial,  it  is  essentially  necessary.. .to 
make  careful  sketches  as  frequently  as  possible.  Unless  this  is  doDe,  one  peak  will... be  mistaken 
for  another.  ...  I  am  indebted  to  Mr.  James  [  J.  o.  n.  ]...for  a  set  of  very  accurate  and  masterly 
sketches  which  be  generally  made  wlule  I  was  taking  the  angles.  These. ..rendered  the  identify¬ 
ing  the  peaks  on  arrival  at  a  new  station  a  matter  of  oertainty  [  82  ].  ... 

1. . .succeeded  in  determining  by  symmetrical  triangles  the  heights  and  positions  of  every 
prominent  peak  betwixt  the  meridians  of  Hurilaong  and  Karara  [  pis.  3,  4  ]’. 

At  the  close  of  season  1848-9  Logan  took  his  party  to  recess  at  Mussoorie  where 
he  and  Hennessey  computed  preliminary  positions  and  heights  of  the  peaks  ob¬ 
served  [  90  3.  During  his  next  season  in  the  tarai,  1849-50,  he  observed  from  the 
head  of  the  Ainua  series  to  Nanda  Devi  and  other  Kurnaun  peaks  [  pis.  3,4]. 

When  Peyton  took  up  work  on  the  longitudinal  series  in  1848,  working  east 
from  the  head  of  the  Chendwar  series  [  19  ],  the  Survoyor  General  directed  him  to 
make  every  effort  to  observe  the  peaks  ; 

Last  year  the  snowy  range  remained  visible  up  to  about  the  18th  December,  after  which 
it  was  not  seen  again  till  the  beginning  of  February.  ...  It  would  be  advisable  to  obtain. ..a 
memo  of  Mr.  Armstrong’s  observations.  ...  These  will  enable  you  to  direct  your  instrument 
to  the  precise  points  he  intersected  [  91  ].  ... 

The  groat  difficulty  hitherto... has  been. ..that  the  approximate  series  is  in  process  during 
the  favourable  season,  and  when  the  final  work  commences  the  hills  arc  invisible. 

As  a  remedy  he  suggested  that  observations  should  bo  taken  to  the  peaks  during 
reconnaissance  before  construction  of  the  towers  f  82,  sup  ].  After  deciding  on  the 
centre  point  of  the  intended  tower,  observations  should  be  taken  from  that  point, 
taking  azimuths  from  a  nearby  referring  mark,  which  should  later  be  included  with 
the  final  observations  taken  from  the  top  of  the  tower. 

1. . .recommend  your.. .obtaining. ..the  positions  of.. .peaks  “delta”  and  ‘'gamma”  of  tbe 
Darjeeling  series.  ...  I  particularly  wish  you  to  verify  Mr.  Armstrong’s  peak  (  b  ),  ...  the 
highest  yet  ascertained.  Observations  at  Harpur  on  this  peak  will  be  very  valuable  [  85,  93  ]. 
TTi«  peak  (  a  )  also  requires  to  be  well  verified  because  the  two  heights  deduced  are  very  dis¬ 
cordant  [  82  J.  ... 

You  should  observe  at  different  hours  to  try  refraction.  3  to  4  p.m.,  or  the  time  of  mini, 
mum  is  the  best  period,  but  8  or  9  a.m.,  and  sunrise  observations,  are  also  valuable  on  tbe  same 
peak  for  the  Bake  of  contrast  [  82,  90  j1. 

>  DDn.  593  (  79  ),  Logan  to  SG.,  7-7-49.  *  DI)n.  515  (  166  ),  SG.  to  Peyton,  21-9-58. 
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Peyton  had  little  success,  and  after  his  handing  ovor  to  Nicolson  Waugh  directed 
the  latter  to  give  priority  to  the  peaks  ; 

The  want  of  observations  last  year  to  the  snowy  peaks  disappointed  me  much.  ...  The 
great  element  of  success  appears  to  be  careful  watching.  Men  should  be  on  the  look-out  early 
in  the  morning  to  apprize  you  of  the  visibility  of  the  range.  You  should  bo  m  the  observatory 
before  sunrise,  and  all  prepared  to  commence  horizontal  angles  as  soon  os  it  is  light.  The 
vertical  angles  may  be  taken  from  8  to  10  o’clock  a.m.  .... 

One  of  Air.  Armstrong’s  peaks  appears  to  be  the  highest  Himalayan  mountain,  and  requires 
verification,  having  only  a  single  determination  of  distance  and  one  of  altitude,  the  observa¬ 
tions  being  taken  at  a  gTeat  distance  [  82,  84,  91  ]. 

Scrupulous  care  is  necessary  to  prevent  confusion  of  identity,  as  well  in  the  observations 
themselves  as  in  the  recording  and  lettering.  ...  You  can  use  the  same  letters  or  begin  a  new 
series  of  your  own,  giving  in  the  angle-book  the  synonym  letters  used  by  Mr.  Logan  and  Mr. 
Armstrong  [  92  ].  ...  Concentrate  your  attention  entirely  on  the  snowy  range  east  of  that 
meridian  [  Chendwar],  With  a  powerful  telescope  you  will  discover  little  knobs  and  points  on 
the  peaks.  The  highest  and  most  remarkable  of  these  must  be  taken  as  points  of  intersection, 
carefully  drawing  their  shape  to  preserve  them  in  recollection.  It  sometimes  happens  that 
peaks  are  double  or  treble  and  lie  in  a  north  and  south  direction.  ...  Great  attention  is  required 
to  prevent  confusion  in  such  cases.  ...  Consult  Mr.  Logan  on  the  subjoct,  for  his  observations 
have  been  remarkably  successful  [  84  ]J. 

Nicolson  reached  Madanpur  of  the  Chendwar  series  on  3rd  November  1849, 
and  on  the  evening  of  that  date,  after  a  shower  of  min,  a  set  of  observations  with  the  12-inch 
theodolite  was  obtained  to  some  of  the  snowy  peaks.  The  party  arrived  at  Bulakipur  on  the 
6th  instant,  and  remained  there  for  12  days.  ...  The  snowy  peaks,  ...  however,  were  not  seen 
again  till  the  27th,  when  horizontal  and  vertical  angles  were  taken  to  them  with  the  large 
instrument  at  Jirol  station  about  32  miles  east  of  Bulakipur2. 

[  In  December  ]  two  sets  of  observations,  horizontal  and  vertical,  were  obtained  to  the 
snowy  peaks — the  peaks  (  b  )  and  (  a  )  of  Mr.  .Armstrong's  series  being  among  the  number — at 
Hirzapur  station  on  the  6th,  6th,  and  7th  instant,  and  a  set  likewise...to  the  same  points  at... 
Janpati,  Ladnia,  and  Harpur,  between  the  8th  and  10th  of  the  month,  after  which  period  the 
anowy  range  was  never  seen  again3. 

In  January  1S50  he  observed  at  Baisi  and  Mania  stations  at  the  head  of  the 
Maluncha  series  [  pi.  4  ],  and  observations  from  six  of  all  his  stations  were  used  in 
the  final  deductions  of  position  and  height  of  Mount  Everest  [  93  ]. 

Waugh  made  one  last  attempt  to  gain  permission  to  enter  Nepal,  suggesting  that 
Government  might  welcome  “the  fixing  of...Khatmandoo  in  an  accurate  manner”  ; 

When  I  was  at  Darjiling  in  1847,  Mr.  Hodgson4.. .thought  there  would  be  no  difficulty  in 
obtaining  the  sanction  of  the  Nepal  Government  to  an  undertaking  of  this  kind,  and  the  recent 
visit  to  England  of  H.  H.  Jung  Bahadur  will. ..facilitate  the  measure.  ... 

During  the  progress  of  the  operations. ..along  the  northern  frontier  of  British  Jndia, 
opportunities  have  occurred  of  determining  the  positions  and  elevations  of  the  principal  peaks 
...from  Cashmere  in  the  west  to  Kanchinjunga  and  Chamalari  on  the  east.  ...  The  results... 
may  be  pronounced  as  accurate  as  modem  science  can  achieve,  every  refinement  having  been 
introduced,  and  the  results  calculated  in  accordance  with  the  known  figure  and  dimensions  of 
the  earth.  ...  The  results  will  be  more  exact. ..as  the  distance  is  shorter,  and  the  difference  of 
elevation  between  the  station  of  observation  and  the  object  is  less.  ... 

Along  the  whole  extent  of  the  Nepal  frontier  the  snow  range  is  very  distant,  and  the  sta¬ 
tions  of  observation  low.  ...  Much  more  accurate  altitudes  could  be  obtained  if  the  triangles 
were  extended  into  the  Nejari  mountains,  whereby  the  observations. ..would  be  verified,  and 
the  names  of  the  principal  peaks. ..might  be  ascertained6  [92  ]. 

Permission  was  not  granted6. 

The  Surveyor  General  urged  the  Assam  party  to  observe  the  snow  peaks  of  Sikkim 
and  Bhutan  from  further  east,  and  wrote  to  Nicolson  at  the  end  of  1855,  after  the 
earlier  observations  had  been  computed  out ; 

I  wish-to  gather  together  for  publication. ..in  one  view  the  positions  and  heights  of  the 
principal  Himalaya  mountains.  The  materials  already  collected  by  me  extend  from  the  Sufed 
Koh  between  Kabul  and  Peshawar  to...Chnmalari  east  of  Darjeeling  [  91-2  ].  ... 

1  DDn.  493  (  243  ),  3-10-49.  *DI)n.  602  (  8),  Report  for  Nov.,  1-12-49.  «ib.,  for  Dec.,  1-1-60. 

•Brian  Houghton  Hodgson,  Resdt.  in  Nepal  1823-43  (HI,  625  ),  DNB.  ;DJB.  *  DDn.  642  (  230-7  ),  SO.  to 
Nepal  Readt.,  5-7-51.  •  Permission  for  OTS.  opas.  in  Nepal  granted  1 003  and  1953  [  93,  95  ]. 
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During  the  three  soasons  the  Assam  Longitudinal  series  has  been  in  existence. ..no  notioe 
whatever  lias  been  taken. ..of  the  Cact  of  there  being  any  distant  peaks  to  observe.  ...  I  BhouJd 
like  to  know  whother  there  are  any  snow  peaks  east  of  those  I  observed  from  Darjeeling,  and 
if  there  are  what  chance  we  have  of  fixing  them’. 

Nicolson  replied  that  though  he  and  his  officers  had  got  occasional  glimpses 
of  Kangchenjunga  and  high  peaks  further  east,  those  had  not  allowed  of  successful 
intersection.  Waugh  wrote  again  after  Lane  had  taken  over  charge  ; 

You  are  aware  of  the  groat  interest  which  has  been  aroused  in  tiie  case  of  Mount  Everest. 
If  you  liave  an  opportunity  of  investigating  the  real  native  name  of  that  stupendous  pinnacle... 
it  will  be  a  groat  acquisition.  ...  You  yourself  observed  Mount  Everest  from  Doom  Dangi  and 
Bandcrjoola  near  the  origin  of  the  Assam  series,  but  you  took  no  vertical  angles  [  83  ].  It 
would  be  extremely  valuable  to  rectify  that  omission,  and. ..your  verificatory  observations  will 
be  very  highly  appreciated.  ... 

If  you  retrograde  to  Darjeeling,  ...  I  wash  you  nt  the  end  of  September  and  beginning  of 
October,  to  revise  all  observations  from  Senchal  and  Tongla  if  possible,  ...  As  Doom  Dangi 
is  near  Titalia,  you" may  be  passing  that  war-  when  the  peaks  are  visible.  ...  I  append  a  list  of 
all  the  azimuths  at  that  station  and  at  Baudejola,  as  well  as  Menai*. 

Lane  was  never  able  to  make  these  observations  and  it  was  not  until  1880-3  and 
1902  that  opportunity'  came  for  further  work  on  the  peaks  of  Nepal  and  Siltkim. 

Tito  ms.  General  Report  of  the  .North-East  Longitudinal  series  contains  a 
long  professional  note  on  these  observations  to  the  snow  peaks.  The  instruments 
used — from  15-inch  to  3-ioot — were  almost  as  varied  as  the  observers  were  numerous. 


Kumaun  to  Kashmir 

The  peaks  viewed  from  Mussoorie,  Landour,  and  Simla  had  long  been  familiar, 
and  their  profile  had  been  faithfully  sketched  by  Herbert,  Webb,  and  PeyTton* 
[  hi,  37,  39-40,  pi.  6  :  v,  81  11.3,  91  ].  The  first  g.t.s.  fixings  by  Everest  himself 
in  1834  [  tv,  38,  435  ]  and  by  Du  Veniet  during  1841-2  [  rv,  71  ]  were  supplemented 
by  Renuy  and  Peyton  when  they  revised  these  western  triangles  during  1850-1  [  21  ]. 
The  peaks  thus  fixed  extended  from  beyond  Bandarpunch  on  the  west  to  Api  on 
the  Nepal  side  of  the  Kali  River  [  pis.  3,  4  ]4. 

A  node  field  of  new  peaks  was  opened  up  after  the  SiJkh  war,  and  there  was  no 
longer  the  political  barrier  to  restrict  the  movements  of  the  surveyors,  as  still 
forbade  their  entry  to  Nepal  and  Sikkim.  Du  Vernetnow  carried  the  North-West 
Himalaya  triangulation  through  Sirmur  and  westward  to  the  borders  of  Kashmir, 
fixing  “upwards  of  50  snow  peaks  ”  from  the  principal  triangles6.  Waugh  was  much 
disappointed  that  Logan  got  no  view  of  the  celebrated  Nanga  Parbat  of  Kashmir 
but  James’  extension  to  Peshawar  gave  Tiricb  Mir  in  Chitral,  and  several  points 
of  the  Safed  Koh  and  lesser  peaks  to  the  south  were  fixed  from  the  Great  Indus 
series  [  47  ;  pis.  3,  5  ]. 

Magnificent  work  was  done  by  DuVernet’s  assistants  who  carried  their  minor 
triangulation  and  planetabling  to  the  highest  accessible  peaks  and  ridges  [  5,  201-8  J, 
crossing  the  snowy  range  at  several  points,  and  fixing  a  multitude  of  points  from 
the  upper  Sutlej  to  Charoba.  Theyr  were  not  able,  however,  to  got  any  observa¬ 
tions  to  Kamet,  25,477  ft.,  which  had  been  fixed  by  PeytoD  in  1850-1  by  only  two 
rays,  and  the  Surveyor  General,  being  anxious  to  obtain  a  more  exact  position 
and  height  for  bis  final  summary  [85  ],  directed  Keelan  to  visit  Kumaun  on  liis  return 
from  the  Rabun  series  in  1857  [  50]  in  order  to  determine 

the  position  and  altitude  of  Kamet,  or  Ibi  Gamin  of  the  Messrs.  Schlsgintweit  [  87  ].  The  posi¬ 
tion  is  laid  down. ..in  the  Kumaun  map  supplied. ..by  Mr.  Batren  and  Captain  Strachey  [  187— 8J. 
Tliese  gentlemen  worked  on  the  basis  of  the  Atlas  points.  The  position  is  not  likely  to  be  far 
w-rong  relative  to  the  g.t.s.  points,  but  it  must  not  be  supposed  to  be  rigorously  exact.  ...  It 
will  be  necessary  to  advance  a  series  of  triangles... from  which  the  peak  can  be  observed*. 

•DJOn.  692  (  356),  16-11-55.  'DDn.  718  (  A-l  ), 20-1 0-66;  similar  lists  were  sent  to  the  Schlsgintweit 
bros.  I  1.45-6].  >cf.  frpee.  PP.  11.  *QTS.  Syn.  xnr  (viii-xiv  ),  Burraxd  discusses  heights  Bundarpuneh. 
to  Kedaxnath.  *ib.  vii  ( liii — C).  *DDn.  157  (3,  7—8),  3—3  A  1—5—57. 
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This  duty  was  assigned  to  Lawrence  Clarke,  who  set  out  from  Dolira  Dun  on 
13th  of  May, -but  owing  to  the  disturbed  state  of  the  country  and  the  possibility  of 
trouble  in  Kumaun,  he  was  recalled  and  the  project  abandoned  [482]1. 

ft  may  here  be  noted  that  this  name  Ibi  Gamin,  which  is  now  generally  adopted 
for  the  lower,  north-east,  peak  of  Kamet,  is  said  by  Montgomerie  to  have  been 
first  used  for  the  actual  peak  by  the  brothers  Schlogintweit ;  “they  having  most 
probably  mistaken  a  hillman’s  broken  pronunciation  of  Tiba  Kamet”1  [147]. 

A  new  field  was  opened  up  when  Montgomerie  led  his  party  into  Kashmir  in 
1855,  and  the  Surveyor  General  invited  his  attention  to  the 

determination  of  the  heights  of  the  great. ..mountains,  especially  those  appertaining  to  the 
Indian  Caucasus  [  1 :  67  ].  and  Karakoram  raDges.  This  is  too  fascinating  a  pursuit  to  require 
being  urged.  ...  I  have  further  to  point.. .to  the  desideratum  of  fixing  the  Nanga  Parbut...as 
well  as  other  celebrated  peaks  beyond  the  frontier  [  86,  223  ]3. 

With  his  report  for  1855  Montgomerie  submitted  a  chart  showing  that 
a  large  number  of  perpetually  snow-covered  peaks  have  been  laid  down.  The  computations... 
greatly  alter  the  position  of  these  peaks  as  given  in  the  old  maps,  and  make  out  the  whole  of  that 
portion  of  the  Himalayas  to  bo  much  higher  than  it  was  thought  to  be  [89].  Many  of  the 
peaks. ..are  above  20,000,  and  the  highest  peak  of  Ser  and  Mer  is  23 ,400  ;  Huge!  [  re,  450  ] 
and  Vigne  [  rv,  472  ]  make  Ser  and  Mer  20,000.  ...  Further  to  the  north  the  Nanga  Parbat  turns 
out  to  be  26,700  ;  Bates  and  Vigne  make  the  Nanga  Parbat  20,000  above  the  sea.  The  mistake 
in  the  case  of  the  latter  is  remarkable  as  its  position  was  tolerably  well  known,  but  Ser  and  Mer 
and  the  whole  of  the  Brahma  range  were  out  from  15  to  30  miles  in  longitude  [  pis.  3,  5,  6  ]4. 

The  17  peaks  given  by  this  past  season's  work  include. ..all  the  remarkable  peaks  on  the 
left  bank  of  the  Indus  that  were  not  laid  down  by  the  North-West  Himalaya  series  [  86  ]. 
The  snowy  peak  in  the  Pir  Panjal  marked  as  (  a  )  in  the  records  of  the  n.  w.  Himalaya  aeries 
was  chosen  for  one  of  the  principal  stations  of  the  Kashmir  series.  ... 

Die  results  may  assist  in  showing  what  reliance  can  be  placed  on  the  observations  to  an 
inaccessible  snow  peak — Snowy  Peak  (  a  ),  or  Moolee  h.s.  [222  n.5  ] —  ...  A  difference  in  height 
of  18-2  feet — in  latitude. ..of  about  21  feet— -and  in  longitude  of  about  5  feet.  The  coordinates 
in  fact  agree  as  well  as  they  possibly  could,  when  the  effects  of  refraction  and  the  changing 
shapes  assumed  by  the  snow  are  taken  into  consideration.  ... 

Ser  and  Mer,  Kolnarwa,  Didyum  or  Moolee  h.s.,  Baltal,  Harmook,  and  Nanga  Parbat... 
have  for  a  lone  time  been  the  landmarks. ..of  the  country.  ...  The  common  sides. ..agree  very 
closely.  The  heights. ..shew  but  small  difference  inter  se6  [223]. 

During  1856  the  party  fixed  position  and  height  of  36  snow  peaks ; 

Nanga  Parbat  has  been  determined. ..with  a  14-inch. ..theodolite  from  11  prinoipal  stations 
at  distances  varying  from  43  to  133  miles,  and  at  heights  varying  from  7,700  to  16,000  and 
odd  feet.  ...  The  mean  height  of  this  noble  mountain  is  26,629  feet  above  the  sea.  No  peak 
for  60  miles  comes  within  9,000  feet®. 


Ser  and'Mer,  twin  giants — the  former  white  and  the  latter  dark  because  it  is  too  precipitous 
to  retain  much  snow  on  the  Kaslimir  side — also. ..called  Nana  Khana,  as  well  as  Dum  Hiry 

1  DT>n.  692  (  301  ),  Report,  Rahun  Ser.,  1-8-57.  'libba  =  hill  ;  DDn.  53  (  381  ),  tom.  to  sts.,  23-7-62. 
1  DDn.  692  (  152);  11-1-55  (  18  ).  4  modern  values,  Ser  &  Mer,  or  Nun  &  Kun,  23,4 10  ;  Nanga  Parbat, 

26,620.  ‘DDn.  692  (  1 1  )  Report  for  1865,  20-3-56.  ‘details  of  obxna.,  DDn.  716  (  23  ),  27-1-67  ;  (64), 
26-3-67  ;  696  (  277  ),  report  for  1855—6;  sketch  by  Tom.  from  Harnrnukh,  angle-book  OBO.  Comp.  F — 13—63. 
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and  Pnjah  Hug,  besides  other  appellations.  These  peaks  and  all  others  from  No.  1  to  No.  12 
are  ■w  ell  known  to  those  eporlomen  who  shoot  ibex  in  the  Wurdwun  valley1  [  226—7  J  pi-  6] . 

Montgomerie  pointed  out  that  hiB  heights  might  be  affected  by  deflection  of 
the  plumbline  and  by  falls  of  snow  [  137  ].  “The  refraction. ..has. ..been  determined 
practically  from  our  own  reciprocal  observations  between  principal  stations "* 
[  65,  90  ].  In  a  note  to  the  Deputy  Surveyor  General  covering  a  list  of  heights 
for  mapping  purposes,  he  points  out  that  the}'  were  still  based  on  the  value  brought 
up  b}T  triangulation  from  the  Kidderpore  tide-gauge  [66,  80].  He  adds  that 
hitherto  the  Nanga  Parhat,  which  is  also  called  Dayarmar®,  has  been  put  down  bb  19,000  feet 
above  the  sea,  ...  rather  a  bad  shot  for  conjectural  geography. 

During  my  three  d.ayB  residence  on  the  Bnowy  mountain  Haramook,  at  upwards  of  16,000 
feet  above  the  bob,  I  had  several  fine  views  of  the  Karakoram  Range  to  the  north  of  the  Indus. 
Amongst  others,  two  very  fine  peaks  were  visible  beyond  the  general  outline  of  the  Mustagh 
and  Karakooram  ranges.  These  two  peaks  promise  to  be  high  ;  they  were  but  faintly  defined 
against  the  sky,  being  probably  about  150  miles  from  me  [  89  ;  pi.  6  ]*. 

He  dubbed  these  two  peaks  K  1  and  K  2,  but  no  second  shot  was  got  to  them 
until  July  the  following  year,  when  Brownlow  observed  them  from  stations  further 
north  and  the  height  of  K  2  was  found  to  be  some  28,000  feet  [  89,  229  ]5. 

In  his  instructions  to  Shelverton  and  Johnson  for  observation  along  the  InduB 
between  Skardo  and  Lek6,  Montgomerie  directs  that 

the  principal  vertical  observations  are  to  be  taken  twice  on  each  face... between.. .1  and  4  p.rn., 
end  every  day.. .if  weather  permits.  ...  All  snowy  peaks  to  the  north  of  the  river  Shyok,  and 
to  the  north  of  the  Indus  below  the  junction  of  the  Shyok,  will  be  denominated  K  II,  K  12, 
...  etc.  All  other  peaks  to  be  called  B  19,  B  20,  ...  etc.  ... 

Timt  must  be  noted  when  verticals  are  taken  to  the  snowy  peaks.  ...  The  clouds  rarely 
permit  the  snowy  peaks  to  be  seen  after  Doon,  but  it  would  of  course  be  advantageous  to  take 
them  ner.’  minimum  refraction.  ...  Peaks  to  the  north-east  of  the  Indus  to  be  called  I  1,  I  2, 
...  etc.,  a  those  peaks  at  the  head  of  the  Indus  to  be  called  R  1,  R  2,  ...  etc.  All  peaks  to 
the  soul!  '  <f  the  Indus  on  the  Zanskar  (  or  Zaskar  )  side  to  be  called  Z  1,  Z  2,  etc.  ...  K  2 
should  al\  ay 8  be  observed7. 

With  bis  report-  for  1860  Montgomerie  appends  a  list  of  the  major  peaks  triced  up 
to  that  season,  to  which  the  1955  heights  are  here  added6  in  brackets. 


K  2 

...  28,287 

... 

(28,250) 

Nanga  Parbat,  orDayarmur 

...  26,629 

... 

(  26,600) 

K  5, 

Gasherbrum  I 

...  26,460 

... 

(  26,470) 

K  4, 

„  11 

...  20,368 

“Hidden  Peak" 

(  26,360) 

K  3a, 

„  m 

...  26,103 

... 

(  26,090) 

K  3, 

...  26,000 

... 

(  26,000  ) 

K  1, 

Masborbrum  e 

...  25,676 

... 

(  25,662  ) 

GK  30 

... 

...  25,586 

K  10, 

Saltoro  Kangri 

...  25,392 

... 

(  25,423  ) 

K.  11 

... 

...  25,210 

P  12 

... 

...  24,698 

K  32 

... 

...  24,787 

K  9 

... 

...  23,970 

Kun,  or 

Ser 

...  23,407 

Nun,  or 

Ner 

...  23,264 

... 

(  23,250) 

GK  34 

... 

...  23,182 

K  2  ;  Discovery  &  Name 

This  bigh  western  pinnacle  of  the  Karakoram  range  was  first  seen  and  observed 
by  Montgomerie  from  Haramukh  station,  about  25  miles  north  of  Srinagar,  on  10th 


*  JASB.  xxvi,  1857,  facing  p.  266,  chart  of  peaks  fired  1856.  'DDn.  716  (  17  ),  27-1-67  ;  13-3—57, 
to  SG.  *  Dinmar  is  the  Gilgit  name  for  the  peak,  not  the  massif  name  as  sugrested  by  Burrard  A  Hayden 
(42)  ;  V.  Leitner  (  23  ).  ‘Win.  716  (  13  ),  to  DSG.,  27-1-57  JASB.  xxri,  1857  (266-74  ).  'height  first 
deduced  aa  27,928  ;  JASB.  xxn,  1857  (  274  ).  'local  pronunciation  preferred  to  official  Skardu.  7DDn. 
716  (  298  ),  30-6-68  ;  717  (  63  ),  30-5-59.  '  DDn.  717  (  274  )  ;  51  (  88  ),  tom.  to  srs„  1861  ;  cf.  gbo.  Comp. 

F/12/18  (  253,  267  )  tom.  A  G.  Scott ;  Mason  ( 346-7  ) ;  SG.'a  o— 854/813,  of  13-7-1955,  to  BtaUsjnan. 
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and  11th  September  1856  when  he  made  this  sketch  in  the  margin  of  his  angle- 
book1.  He  got  one  horizontal  bearing  to  K  2  on  each  day,  and  two  vertical  angles 
on  each  face  between  1  and  2  o’clock  on  afternoon  of  10th  [  225-6  ]. 


The  Karakoram  range  is  not  visible  from  Hant  which  he  visited  a  few  days  later 
but  Brownlow,  who  carried  the  principal  triangles  forward  across  the  Deosai  plains 
during  1857,  got  both  horizontal  and  vertioal  angles  from  Kanuri-Nar,  Barwai, 
and  Thalanka  on  17th  July,  and  7th  and  26th  of  August.  These  observations, 
combined  with  those  taken  from  Haramukh  the  previous  year,  enabled  Montgomerie 
to  fix  the  position  of  K  2  with  a  preliminary  height  of  28,400  feet  [  229-30  J2. 

After  further  observations  by  George  Shelverton,  1858,  and  William  Johnson 
1859  [  232-3  ],  Montgomerie  reported  that  the  height  of  28,287,  the  mean  of 
several  results,  will  probably  not  alter  much  when  all  the  refinements  of  computations  have 
been  applied.  The  peak  may  therefore  be  considered  the  second  highest  in  the  world.  ... 
Several  other  peaks  have  been  found  to  be  more  than  26,000  feet  above  the  sea.  The  general 
results  show  that  the  ranges  to  the  north  of  the  Indus  are  very  much  higher  than  was  ever 
imagined  by  former  explorers  [87,  232,  235]. 

The  surveyors  found  no  “  reliable  name  for  this  gigantic  peak  ”  but,  writes 
Montgomerie,  “  every  endeavour  will  be  made  to  find  a  local  name  if  it  has  one  ”. 
His  little  sketch  from  Haramukh  suggests  an  explanation,  for  K  1  though  2,600 
feet  lower  is  here  by  far  the  more  prominent,  and  has  the  local  name  of  Masher- 
brum.  In  1931  Burrard  points  out  that  the  great  peak  had  become  locally  recog¬ 
nized  and  called  “Kaytoo  or  Kaychoo”. 

Many  names  have  been  proposed.  ...  Mount  Waugh  and  Mount  Albert®  were  considered 
in  1860.  Mount  Montgomerie  and  Mount  Godwin  Austen  were  suggested  about  1886.  Mount 
Akbar  and  Mount  Babar  [emperors  of  Delhi]  were  names  considered  in  1905-6,  but  none  of 
these  names  met  with  general  approval  in  India.  So  the  peak. ..has  continued. ..as  K  2  for  70 
years*. 

Iii  1888,  at  a  meeting  of  the  Royal  Geographical  Society  in  London,  General 
Walker  suggested  that  it  might  be  named  Mount  Godwin  Austen,  but  this  was  not 
accepted  by  the  Society,  nor  by  the  authorities  in  India5.  This  name  has,  however, 
caught  the  fancy  of  many  unofficial  map-makers  and  travellers,  and  is  in  frequent 
use.  The  actual  facts  of  the  discovery  of  the  peak,  however,  make  the  name 
particularly  inappropriate.  The  peak  was  discovered  to  geographers  by  Mont¬ 
gomerie  and  none  other6. 

Godwin-Austen  had  been  employed  on  the  Kashmir  survey  during  1857  and 
1858,  planetabling  in  the  lower  hills  of  Jammu.  He  was  with  his  regiment  in 
England  during  1859,  and  it  was  only  after  his  return  in  1860  that  he  first  saw  the 
Karakoram-  mountains.  He  made  a  J-inch  planetable  survey  of  the  Skardo  area 
and  “ekotched  some  exceedingly  difficult  ground,  including  a  portion  of  the 
Karakoram-  mountains  upwards  of  26,000  feet,  ...  including  some  of  tbe  largest 
glaciers  in  the  world”.  During  season  1861  he  completed  tbo  planetable  survey  of 

*CBO.  Comp.  F-13-03.  1  DDn.  717  (  30  ),  29-5-59  ;  Report  for  1800,  ib.  (  274  )  ;  51  (  88  ),  tom.  to 

BTS.  1861.  ‘after  the  Prince  Consort  of  Queen  Victoria.  ‘Burrard  (17):  cf.  HJ.,  1,  1929  (  103—4  ) 
•ROB.  Progs.,  x,  1888  (  6i0  ).  ‘cf.  The  Times,  letter  from  SO.  Pakistan,  22-10-1953. 
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the  glftciore  and  immediate  Burroundings  of  K  2  itself.  One  of  these  glaciers  appro¬ 
priately  boars  bis  name  on  the  official  map  [  5,  235  ]*. 

In  1936  a  conferenoe  on  the  geographical  names  of  the  Karakoram  region  .was 
held  in  London,  at  which  the  Royal  Geographical  Society  and  the  Surveyor  General 
of  India  were  represented,  and  this  conference  endorsed  the  Dame  K  2*. 


Computations 

Observations  to  the  peaks  of  Nepal  and  Sikkim  having  been  taken  from  principal 
or  secondary  stations  of  the  North-East  Longitudinal  series,  their  computation 
had  to  await  that  of  the  principal  triangles  lying  between  the  terminal  base-lines 
Dehra  Dun  and  Sonakhoda,  and  the  connections  to  the  sea  at  Calcutta  and  Karachi 
[  21,  66-7  ]3.  The  longitudinal  series  had  not  been  carried  out  as  a  single  straight¬ 
forward  enterprise  but,  as  finally  accepted,  had  been  observed  by  no  fewer  than 
six  surveyors,  commencing  in  1845  and  not  closed  until  Peyton  made  the  final 
observations  in  Kumaun  in  1851  [.16-7  ]4. 

It  was  only  after  final  adjustment  of  all  discrepancies  that  positions  and  heights 
could  be  assigned  to  the  stations  from  which  those  of  the  snow  peaks  were  to  be 
deduced.  The  precision  of  these  adjustments  was  of  the  greater  importance  owing 
to  the  shortness  of  the  sides  connecting  these  stations  compared  with  the  distance 
of  the  peaks,  and  the  acuteness  of  the  apex  angles  of  intersection. 

Preliminary  computation  of  his  own  observations  was  made  by  each  observer 
in  the  normal  course  during  recess  months^  126-7].  Since,  however,  most  of  the  peaks 
had  been  observed  at  different  times  by  more  than  one  surveyor,  the  identification 
and  computation  had  to  be  carried  out  as  one  operation,  and  this  was  effected  at 
Dehra  Dun  between  1854  and  1856s  [  91,  128,  343  ]. 

Early  in  1849  the  Chief  Computer,  Radhanath  Sickdhar,  had  been  transferred  to 
Calcutta  and  took  no  part  in  these  computations  [  rv,  462  ;  v,  128,  341,  354-5,  372  ]. 
Later  in  the  year  Logan  brought  his  party  to  recess  at  Mussoorie,  where  he  computed 
his  field  work  which  included  observations  to  peaks  from  three  stations  [84]-  He 
was  assisted  by  Hennessey,  who  had  proved  a  valuable  computer,  and  later  took 
charge  of  a  small  computing  section  at  Dehra®  [128]. 

An  essential  element  of  the  computation  of  these  heights  was  the  refraction 
coefficient  to  be  adopted  for  the  long  ray6 — taken  in  one  direction  only — through 
atmospheric  conditions  that  were  impossible  to  determine  with  any  exactness — 
and  the  Surveyor  General  had  devoted  much  time  and  thought  to  working  out 
suitable  rules  and  formulae  to  obtain  the  best  results.  After  various  experiments 
and  discussions  with  Radhanath  Sickdhar,  Renny-Tailyour,  and  others,  he  sum¬ 
marised  his  conclusions  in  a  departmental  order  of  1852  [  63-6  ].  He  writes  to 
Montgomerie  in  1855  of  the 

uncertainties  of  terrestial  refraction,  of  the  laws  affecting  which  our  knowledge  is  extremely 
limited.  Although  we  cannot.. .eliminate  this  uncertainty  altogether  from  the  results  of  single 
verticals,  we  can  practically  reduce  it  within  very  narrow  limits  by  great  care  in  the  observa¬ 
tions — scrupulous  attention  to  hour  of  observation — and  by  multiplying  independent  results 
•derived  from  several  stations  at  various  distances.  In  this  way  by  a  course  of  experiments 
on  well-defined  peaks  of  great  elevation,  observed  from  many  stations  at  great  or  small  dis¬ 
tances,  we  shall  be  able  to  deduce  a  practical  law  which,  if  not  universally  applicable,  will  at 
any  rate  serve  as  a  safe  guide  for  your  observations  [  82,  84,  88  ]7. 

In  actual  practice  it  had  not  alwayB  been  possible  to  confine  observations  to  the 
hours  of  minimum  refraction.  The  refraction  coefficients  applied  to  the  tenow 
peak  observations  were  computed  from  reciprocal  observations  in  the  mountain 
areas  of  Sikkim,  Garhwal  and  Kashmir,  and  diverse  values  were  applied  to  the 

1DDn.  51  (  60 ),  20—4-02 ;  v.  |-indb  degree  sheet  52  A.  *QJ.f  xc,  Feb.  1938  (  128,  136 ).  *  Adjustment 

to  the  spirit-levelling  came  many  years  later.  4  Armstrong's  final  connection  of  the  Hurilaong  series  was 
made  June,  1852  [  33  ].  *  as  suggested  by  Burrard,  PP.  26  '(  6  )  ;  Nature,  LXXi.  1904  (  42,  82  ).  #inch  at 

timee  Armstrong,  Wm.  Beverley,  Masters,  Clarke.  1  X)Dn.  592  (  162  ),  11-1—55. 
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various  rajs  ;  those  used  for  rays  from  Jirol  h.s.,  to  peak  xv  varied  from  ’072655 
to  -0752721.  The  subject  has  been  discussed  at  length  by  Burrard,  de  GraafF 
Hunter,  _and  Gulatee  f  96  ]*. 

By  February  1856  Hennessey  had  oompleted  computation  of 
the  Hurilaong  meridional  series.  ... — North-East  longitudinal  series  :  ...  triangles  for  bases,  ... 
about  39? — triangles  to  Himalayan  and  sub-Himalayan  points,  about  600 — single  deductions, 
principal  latitudes  and  longitudes,  about  460 — Himalayan  heights,  ...  vertical  angles,  360, 
besides  several  others  computed  for  identi6eation  and  rejected  on  disagreement  of  results 
(  about  50  finished  ). 

Projected  rough  sketch  of  the  principal  series... and  Himalayan  and  sub-Himalayan  points 
on  a  scale  of  4  miles  to  the  inch  for  the  purposes  of  identification5. 

This  chart  showed  the  whole  length  of  the  longitudinal  series,  with  the  Darjeeling 
work,  and  all  rays  to  the  peaks.  The  individual  observers,  having  no  knowledge 
of  any  names,  had  allotted  their  own  characteristics — Armstrong  and  Nicolson 
the  small  letters  a,  b,  c,  etc. — Logan  mostly  accented  letters  k',  i/,  h',  etc.— Waugh 
and  Lane  the  greek  letters.  Hennessey  now  numbered  in  a  continuous  series  from 
the  east  all  those  peaks  that  had  worked  out  successfully,  “including — I,  Chomalari — 
rx,  Kanchinjunga — xm,  Makalu — xv,  Mont  Everest — xxn,  Dhaulagiri — Lvm, 
Nanda  Devi”,  etc. 

Armstrong’s  (  b  ),  reported  as  28,799  feet  from  a  single  angle  of  elevation  taken 
between  2  and  3p.m.  [82],  was  proved  to  coincide  with  Nicolson’s  (h  )  and  the 
Darjeeling  gamma,  and  was  computed  out  as  serial  xv  from  seven  principal 
stations,  wliich  gave  six  vertical  angles  from  which  the  height  of  29,002  was  deduced. 
Though  the  rays  observed  by  Armstrong  and  Waugh  were  rejected1,  they  contributed 
to  the  identification  and  to  Nicolson’s  success  [  84  ].  Lane’s  horizontal  ray  from 
Dum  Dangi  was  used  for  computation  of  position,  but  was  accompanied  by  no 
vertical  angle.  Throughout  these  computations  the  procedure  was  that 
in  cases  where  only  two  intersections  to  a  peak  have  been  obtained,  unless  two  accordant 
heights  have  also  been  observed,  it  has  as  a  general  rule  been  rejected.  The  maximum  differ¬ 
ence  allowed  to  a  common  side  of  two  triangles  formed  by  three  intersections  is  200  feet  ; 
where  the  difference  has  exceeded  this  the  peak  has  been  rejected  [  82,  221,  234  n.7  ]5. 

Nicolson  completed  observations  in  January  1850  [  19,  85  ],  and  presumably  com¬ 
puted  preliminary  heights  at  Monghyr  where  he  spent  the  rains  of  that  year,  but 
the  Surveyor  General  was  in  no  hurry  to  proclaim  them6.  Li  December  he  asked 
the  Chief  Computer  in  Calcutta  to  revise  the  form  for  computing  geographical 
positions  of  snow  peaks  at  distances  over  100  miles  and  with  azimuths  up  to  45° 
from  north.  For  the  next  four  years  he  was  discussing  refraction  coefficients  [  65  ] 
and  the  datum  zero  height  which  had  to  wait  till  Tennant  completed  tidal  observa¬ 
tions  at  Karachi  at  the  end  of  1855  [  74  ].  As  a  final  chock  he  wrote  for  the  old 
records  of  Charles  Crawford  and  Webb  and  was  delighted  to  find  close  coincidence 
with  Craw-ford’s  Dhayabang  and  Webb’s  Dhaulagiri  [  ra,  48  n.6  ;  v,  81,  92  ].  For 
the  peaks  further  west  the  Chief  Computer  sent-  up  from  Calcutta  the  “Himalaya 
Angle-book  No.  1  of  the  Great  Arc,  which  contains  a  sketch  of  the  snowy  peaks 
taken  by  Mr.  Peyton  from  Kiderkanta  station”  [  81  ]7. 

On  1st  March  1856  Waugh  at  last  felt  justified  in  promulgating  a  few  of  the  more 
important  heights,  which  he  did  in  a  letter  to  Thuillier  in  Calcutta6 ; 

With  my  letter  99  of  18th  December  1856  I  transmitted  a  geographical  memorandum  on 
the  identification  and  revision  of  height  of... Dhaulagiri  (originally  measured  by  the  late 
Captain  W.  S.  Webb  ),  at  one  time  supposed  to  be  the  highest  mountaiu  in  the  world,  though 
my  operations  in  1847  proved  Kancfiinjinga  to  be  much  higher  [  83  ].  ... 

The  computations  of  the  positions  and  elevations  of  all  the  principal  peaks. ..from  Assam 
to  the  Safed  Koh...have  been  provisionally  completed.  ...  Previous  to  publication,  however, 
it  is  essential  that  the  computations  should  be  scrupulously  revised,  and  every  refinement  of 

1  o bo.  Comp.  B.  3/6  ;  OTS.  Syn.  xxxv  (  xv— I  ).  'Burrard  &  Hayden  (  63-62  ) ;  Hunter  (6-7). 
Gulatee,  TP.,  4  (  6-7  )  ;  8  (  2-4  ).  >  Dl)n.  723  (  270  ),  1 3-3-65  ;  673  (  1  ),  2-7-65  ;(  16  ),  12-11  -55  j 
DDn.  32  (9),  Report  by  Hennessey,  23-3—66.  'obo.  Comp,  A-Il— 67.  *OTS .  Syn.,  xxxv  (  xx — I  ); 

•  thinking,  possibly,  of  the  scepticism  aroused  by  Webb’s  results  of  1810  [  ni,  46].  7  DDn.  665  (  167  ), 

18-12-55;  32  (  87),  with  list  of  Crawford's  peaks  ;  670  (  62),  9-1-66.  ‘DDn.  605  (  182). 
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correction  introduced.  ...  The  revision  ho9  proceeded  to  some  extent,  and  I  am  now  in  posses¬ 
sion  of  tlio  final  values  of  tho  peak  designated  xv  in  the  list  in  the  office  of  the  Surveyor 
General.  ...  We  have  for  some  years  known  that  thiB  mountain  is  higher  than  any  hitherto 
moasnred  in  India,  and  most  probably  it  is  the  highest  in  the  whole  world. 

No  official  corroboration  has  boon  found  of  the  statement  that  1852  was  the 
first,  year  that  the  Surveyor  General  first  knew  of  the  great  height  of  peak  xv1. 
As  early  as  1848  ho  had  reported  Armstrong’s  height  (  b  ),  and  this  would  have  been 
confirmed  by  Nicolson’s  field  computations  of  1850  [82,  91  ].  Waugh  continues; 

I.. .append  an  attested  statement  on  the  geographical  positions  and  elevations  of  Dhoula- 
giri,  Mont  Everest  [94],  Kancliinjinga,  and  Choomalari.  ...  You  are  at  liberty  to  make  use 
of  these  results  in  anticipation  of  my  forthcoming  report  on  the  positions  and  elevations  of 
all  the  principal  poaks  of  the  Himalaya  range. 

In  justice  to  my  able  assistant  J.  Hennessoy,  it  is  proper  to  acknowledge  that  I  am  greatly 
indebted  to  him  for  his  cordial  co-oporation  in  revising  those  computations.  ... 

Choomalari  l  from  2  stations  ...  height  23,944 

Kanchinjinga  IX  „  9  „  —  ,,  28,156 

Mont  Everest  xv  7  ,,  ...  ,,  29,002 

Dhoulagiri  xxn  „  8  „  ...  ,,  26,826. 

Hermessoy  now  proceeded  to  revise  the  computations  of  all  the  other  peaks  by 
applying  the  same  coefficient  of  refraction  that  had  been  used  for  the  Sikkim  peakB*. 
Whatever  his  intentions,  he  made  no  change  to  the  heights  above  reported. 

The  steps  required  to  complete  the  final  valueB  of  height  of  Himalayan  point  xrc  are  ;  ... 

(  1  ).  The  adoption  of  a  constant  ratio  r/c  for  each  of  all  the  stations5.. .from  which  xrc 
is  observed,  as  also  for  each  of  all  stations  which  fix  other  heights,  conjointly  with  the  fore¬ 
going  stations,  r/o  having  been  adopted  for  only  the  Darjeeling  branch  trianguJation. 

(  2  ).  The  computation  of  subtendod  angles,  comparative  difference  of  height,  and  heights 
above  sea  level,  for  observations  from  all  the  stations  included  in  (  1  ). 

In  addition,  ...  it  is  essential  that  1  should  examine  the  working  and  results  generally*. 

No  precaution  was  overlooked.  At  the  Surveyor  General's  request  the  Chief 
Computer  amended  his  formula  for  “the  correction  required  to  the  height  of 
distant  mountains  to  reduce  to  the  ellipsoid  when  the  difference  of  latitude  is 
great”,  referring  to  the  1842  edition  of  Puissant’s  Geodesic,  and  Hennessey  adjusted 
the  hoight  of  Peak  xv  by  0  •  2  foot  on  this  account6. 

In  March  1858  the  Surveyor  General  issued  a  complete  list  of  peaks  in  serial 
order  1  to  lxxx,  with  the  local  names  where  known,  and  the  observers’  distin¬ 
guishing  characteristics  [85].  These  observers  included  —  Crawford  —  Webb  — 
Hodgson  —  Herbert  —  Waugh  —  Du  Vemot  —  Renny-Tailyour  —  Logan  —  Lane 
—  Armstrong  —  Peyton  —  Nicolson6.  In  J anuary  1 860  lie  sent  to  Calcutta  for  map¬ 
ping  purposes  a  complete  list  of  points  based  on  the  k.e.  Longitudinal  series  with 
positions  and  heights.  He  was  still  uncertain  of  the  identity  of  some  of  the  early 
peaks,  such  as  Crawford’s  Gosainthan  and  Kirkpatrick’s  Jibjibia  [  n,  70-2  ]  ; 

It  is  my  intention  to  draw  up  a  report.. .to  Government  in  order  that  permission  may  be 
obtained  from  the  Nepal  Durbar  to  my  detabching  a  party  into  Nepal,  as  the  only  accurate 
wav  of  solving  these  geographical  questions  satisfactorily  [  85  J7. 

All  t.ho  peaks  from  Sikkim  to  beyond  tho  Indus,  with  the  rays  of  observation 
and  tbe  triangles  on  which  the}’  are  based,  are  shown  on  the  32-mile  chart  of  1857 
[  121  ],  and  also  on  the  96— mile  Index  chart  of  1870  [pi.  3]-  Much  interesting 
information  about  them  will  bo  found  in  Burrard  &.  Hayden’s  Sketch  of  the  Geo- 
graphy  and  Geology  of  the  Himalaya  Mountains  and  Tibet,  and  in  Mason’s  Abode  of 
Snow.  In  hiB  preface  to  the  final  proofessional  report  on  the  n.e.  Longitudinal 
6eries  dated  1909,  one  of  the  last  to  be  completed,  Burrard  cloiros  that, 
on  an  average  the  points  on  the  Himalaya  Mountains  are  correct  in  latitude  to  J  of  a  Becond 
and  in  longitude  to  about  half  that  quantity.  The  heights  are  probably  true  to  10  feet,  but 
they  are  all  too  low  from  the  deflection  due  to  mountain  attraction.  Deflection  causes  the 

’Burrard  A  Hayden  (195);  Nature  1904  (42,  82);  Howard  Bury,  Intro,  by  Youngbusband  • 
Gtod.  R.,  L,  1922-5  (246).  *  now  known  to  bare  been  excessive.  Hunter,  PP.  14.  •  r/o  =  refraction 
coefficient.  *DDn.  673  (  25  ),  Hennessey  to  SG.,  6-3-56.  ‘DDn.  671  (  81  ),  SG.  to  Ch.  Cornpr.,  18-7-56  • 
reply,  DDn.  662  (237),  11-8-56;  ts.  15  (99-10!  ).  *  DDn.  32  (  120-3),  22-3-58.  ’DDn.  60  (112)' 

BG.  to  DSG.,  6-1-60. 


Computations 


93 


gurfoce  of  the  geoid  to  be  inclined  to  that  of  the  mean  spheroid,  and  also  to  be  raised  vertically 
above  that  of  the  spheroid.  ...  We  are  reluctant  to  introduce  the  additional  oomplexity  until 
ve  possess  more  certain  data1. 

Mount  Everest  :  Height 

The  height  of  Armstrong’s  peak  {  b  ),  28,799,  was  derived  from  the  nearer  of 
the  two  stations,  distant  160  and  180  miles,  from  which  it  was  intersected,  and  the 
Surveyor  General  told  Government  that  he  awaited  verification  “from  stations 
less  remote  [  82  Such  verification  did  not  come  till  December  1849,  when 
Nicolson  got  a  series  of  observations  from  stations  between  108  and  119  miles  dis¬ 
tant.  The  final  height  had  to  await  various  adjustments  and  a  reliable  datum  level. 
The  result  was  taken  out  for  Peat  xv  by  Hennessey’s  computing  section  at  Dehra 
Dun  by  the  end  of  1855,  and  announced  by  the  Surveyor  General  on  1st  March  1856 
with  the  name  Mont  Everest  [  91,  94  ]. 

Position  was  obtained  by  11  triangles  formed  by  raj-s  from  7  stations — that 
taken  by  Lane  from  Dumdhangi  having  no  vertical  angle — leaving  the  following 
six  stations,  from  which  Nicolson  had  taken  vertical  angles  [  85  J ; 

Jarol  giving  height  28,992  feet  Ladnia  ...  ...  28,999  feet 

Mirzapur  ,,  ,,  29,005  ,,  Harpur  ...  ...  29,026  ,, 

Janjapati  ,,  ,,  29,002  ,,  Menai  ...  ...  28,990  ,, 

giving  a  mean  value  of  29,002,  which  remained  the  official  value  till  1954,  except 
for  a  few  years  from  1890  when  a  correction  of  8  feet  brought  by  spirit-levelling  was 
temporarily  admitted2.  These  stations  lay  between  240  and  270  feet  above  sea- 
level,  and  at  distances  averaging  96  miles  from  the  peaks. 

Burrard  states  that  the  close  agreement  was  effected  by  slight  variation  in  the 
coefficient  of  refraction  used,  which  lay  between  '072  and  "075,  now  known  to  have 
been  about  15%  too  large  [  65  n.7  ]3.  The  vertical  angles  had  all  been  taken  between 
2  -30-5  -30  in  the  afternoon. 

As  Waugh  repeatedly  pointed  out,  the  restriction  of  observation  to  distances  of 
over  100  miles  destroyed  all  hope  of  precision.  For  any  satisfactory  determination 
it  was  imperative  to  allow  surveyors  a  very  much  closer  approach.  Further  obser¬ 
vations  were  taken  from  Sikkim  after  1880,  which  had  the  advantage  of  greater 
elevation,  though  still  at  too  great  a  distance*.  Combining  these  observations  with 
those  of  Nicolson,  and  using  lower  coefficients  of  rofraction  deduced  from  Shaw’s 
researches  [66  ],  Burrard  deduced  a  new  height,  29,141,  whioh  he  published  in 
1905  without  claiming  it  to  be  in  any  way  final.  He  had  no  data  for  adjustment  to 
the  gooid,  and  insufficient  grounds  for  changing  the  original  29,002s. 

Waugh  was  fully  aware  of  the  obstacles  to  accuracy — the  length  of  the  rays— 
the  uncertainty  of  refraction — -and  the  indeterminate  deflection  of  the  plumbline 
from  mountain  attraction  [  65  ].  He  was  already  in  touch  with  Archdeacon  Pratt 
on  this  latter  subject  [  136--7  ],  and  it  was  indeed  his  great  interest  in  the  subject 
that  led  to  later  research  by7  Burrard  and  others,  and  to  knowledge  of  the  geoidal 
figure  of  the  earth.  As  a  result  of  field  observations  after  1910  sufficient  material 
was  collected  to  allow  tentative  estimates  firBt  of  29,080,  and  then  29,050.  for  the 
height  of  Mount  Everest  above  the  geoid.  In  1928,  however,  de  Graaff  Hunter 
advised  that  any  change  in  the  official  height  should  await  observations  at  shorter 
range,  whilst  in  1951  Bomford  put  the  case  for  “no  change”  from  an  eminently 
practical  point  of  new  ;  ' 

It  is  premature  to  make  any  change  ;  29,002  lb  probably  a  bit  low,  but  it  still  might  be 
correct,  and  itris  probably  better  than  29,141.  Anyway,  there  is  the  general  rule  that  heights 

’ts.  15(26);  OTS.  vn  &  Syn.,  mr  (  xiv — n);  Burrard,  25-11-1909;  cf.  comments  in  TP.  8. 
CBO.  Comp.  B-3/6,  6/11  ;  DDn.  605  (  182  ),  SG.  to  IXSG.,  1-3-66  ;  Burrard  &  Hayden  (  6S  )  ;  ots.  charts, 
OB.,  1890-9.  ’Burrard  &  Harden  [  54-62  J.  ’3  stations  1880-3  ;  2,  1902  ;  nearest  about  90  m.  distarts, 
elevation  8,507  to  11,929.  ‘  >obo.  Comp.,  B-3-8  (  273-87  );  OTS. ;  PP.  9,  1905;  Burrard  &  Hayden 

(133-6).  1 


94 


Snow  Peaks 


aro  names,  and  froquent  change  is  intolerable.  Whatever  the  error  may  be,  neighbouring  lower 
peakB  are  likely  to  be  wrong  by  a  similar  amount.  ...  1  think  it  would  be  very  wrong  to 
change  from  29,002  until  the  Surveyor  General  of  India  is  able  to  decide  on  a  height  likely  to 
be  finally  correot  to  within  10  or  20  feet1. 

Prom  about  1950  the  situation  was  entirely  changed  by  the  opening  up  of 
Nepal,  and  from  1952—4  parties  of  Indian  Burvoyors  were  permitted  to  enter  east 
Nepal,  extending  triangulation  to  stations  within  60  miles  of  Mt.  Everest,  at  heights 
between  8,000  and  16,000  feet.  Further  observations  taken  for  gravity  and  defleo- 
tion  indicate  a  rise  of  about  109  feot  from  the  geoid  in  that  region. 

Analysis  of  the  results  enabled  the  Surveyor  General  to  promulgate  a  new 
official  height  of  29,028  feet  above  Bea-level  at  time  of  minimum  depth  of  snow, 
and  tliis  is  considered  correct  to  about  ten  feet*.  There  are  still  too  many  indeter¬ 
minate  factors  for  an  exact  figure  ever  to  be  obtained. 

Waugh’s  figure  of  29,002  was  a  fortuitous  approximation  to  this  latest  value, 
his  excess  correction  for  refraction  being  almost  balanced  by  absence  of  correction 
for  plumbline  deflection.  The  survey  of  these  colossal  peaks  was,  however,  a  tri¬ 
umphant  achievement,  entirely  due  to  his  grasp  of  essentials,  and  to  the  determina¬ 
tion  with  which  he  directed  both  field  and  office  operations. 


Mount  Everest  :  Identity  &  Name 

From  the  very  circumstances  under  which  its  existence  was  discovered,  that  is, 
by  observation  from  the  plains  of  Bihar,  one  hundred  miles  distant,  it  was  impossible 
for  the  surveyors  to  make  close  enquiries  regarding  a  local  name  for  this  king  of  all 
the  peaks.  Waugh  had  emphasized  this  difficulty  when  he  pressed  for  permission 
for  a  survey  party  to  enter  Nepal  [  85,  92  ].  Though  a  few  of  the  most  conspicuous 
peaks  had  names  that  were  known  to  all  the  world,  the  highest  of  them  all  was  far 
from  conspicuous,  having  an  aro  of  satellites  to  conceal  it  from  the  south. 

Finding  no  local  name,  Waugh  felt  entitled  to  propose  one  of  his  own  choosing, 
and  he  writes  to  Thuillier  in  March  1856  [  91-2  ]  ; 

I  was  taught  by  my  respected  chief  and  predecessor.  Colonel  George  Everest,  to  assign  to 
every7  geographical  object  its  true  local  or  national  appellation.  ...  But  here  is  a  mountain, 
most  probably  the  liighest  in  the  world,  without  any  local  name  that  we  can  discover,  whose 
native  appellation,  if  it  has  any,  will  not  very  likely  be  ascertained  before  we  are  allowed  to 
penetrate  into  Nepal,  and  to  approach  close  to  this  stupendous  Bnowy  mass. 

In  the  meantime,  the  privilege,  as  well  as  the  duty,  devolves  on  me  to  assign  to  thin  lofty 
pinnacle. ..a  name  whereby7  it  may  be  known  amoDg  geographers,  and  become  a  household  word. 
...  In  testimony  of  my  affectionate  respect  for  a  revered  clrief — in  conformity  with  what  1 
believe  to  be  the  wish  of  all  the  members  of  the  scientific  department  over  wliich  I  have  the 
honour  to  preside — and  to  perpetuate  the  memory  of  that  illustrious  master  of  accurate  geo¬ 
graphical  research — I  have  determined  to  name  this  noble  peak. ..Mont  Everest5. 

He  chose  this  form  “MoDt”  as  more  appropriate  for  a  single  definite  peak  as 
opposed  to  an  extended  massif,  but  changed  to  “Mount”  a  year  later.  The 
name  Everest  was  “cordially”  accepted  by  the  Secretary7  of  State4.  Thuillior 
announced  the  discovery  at  a  meeting  of  the  Asiatic  Society  on  6th  August6,  and 
explained  the  mode  by  whioh  these  snowy  and  distant  peaks  had  been  laid  down,  ...  and 
showed  that  the  independent  results  of  all  the  observations  to  Mt.  Everest  were  most  satis¬ 
factorily  accoidant,  in  fact,  ...  closer  than  could  have  been  expected  [  93  ],  because  the 
mountain,  though  lofty  and  massive,  is  not  [  seen  as  ]  a  sharp  well-defined  peak  and  was 
observed  from  great  distances.  y- 

Th is  announcement  was  immediately  challenged  by  Brian  Hodgson,  formerly 
political  Resident  at  Katmandu,  and  now  residing  at  Darjeeling  [  85  n.4  ]e.  In  a  letter 
dated  29th  August  to  the  Asiatic  Society  he  claimed  that  the  newly  found  peak 
could  be  none  other  than  Devadhunga,  or  Bhairatban,  both  names  well  known  in 

1  dead.  H.,  L,  1922-5,  Hunter  (  287-99  );  m,  1 92-6  (  1 33-5  );  note  by  Bomfoni,  18-12-1 951.  *  SI 

Ktws  93,  Kov.  1954  ;  TP.  8,  1954  ;  BJ.,  xrx,  1955-6  (  174-5).  'DDd.  665  (182),  SG.  to  DSG.,  1-3-56. 
4  SSI.,  mil.,  2-1-57  {  24  ),  replying  to  SG.’s  letter  of  17-7-56.  4  reported,  Ben.  Barham,  28-6-56.  4  reedg. 

Darjeeling  1844-69. 
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tho  ancient  literature  of  Nepal.  Waugh  was  sceptical,  but  spent  some  time  investi¬ 
gating  this  claim  which  was  strongly  supported  by  the  Asiatic  Society.  Ho  writes 
to  Thuillier  in  the  course  of  private  correspondence  ; 

Of  the: ten  peaks  or  more  which  may  be  Deodhanga,  nobody  but  a  qualified  surveyor, 
triangulating  from  a  fixed  point  of  departure  into  Nepal,  could  identify  Deodhanga  and  prove 
it  to  be  the  same  as  Mt.  Everest  or  any  other  point.  Nobody  in  tho  plains  can  point  out  Deo¬ 
dhanga,  not  even  a  Gorka,  nor  from  Darjeling  or  Katmandoo.  It  is  impossible  for  a  human 
being,  however  well  acquainted  with  a  poak,  to  recognize  it  for  certain  at  a  great  distance  under 
a  change  of  aspect  and  position.  ...  The  difficulty  is  well  luiown  to  us,  but  not  to  Hodgson  or 
the  Asiatic  Society  [  82,  227  ].  ... 

Mr.  Hodgson  considers  the  native  name  of  Mont  Everost  is  Deodhanga  or  Bairothan.  ... 
These  names  appear  to  appertain  to  some  poak  near  the  Kuti  Ghat,  but  as  the  position  of  that 
Ghat  is  uncertain. ..thero  is  no  point  of  departure  for  our  investigations.  The  evidence  only 
shows  that  there  is  a  peak  called  Bairaoa  or  Deodhanga  considerably  to  the  east  of  Khat- 
mandoo,  but  there  are  many  peaks.  ...  We  have  nothing  on  which  to  base  a  verification1. 

Hodgson  was  persistent  and  supported  his  suggestion  by  rough  sketches  showing 
the  possible  position  of  Devadhanga,  but  all  so  vague  as  to  be  the  more  difficult  either 
to  accept  or  refuso,  so  in  1857  Waugh  summoned  a  departmental  committee  to 
investigate  the  whole  question  —  Tennant — Hennessoy  —  Montgomerie  —  Scott  — 
.Armstrong  ; 

Mr.  Scott.. .has  spent  a  quarter  of  a  century  in  unravelling  more  intricate  geographical 
problems  than  this.  ... 

Mr.  Hennessey  has  been  engaged  on  all  the  computations  for  determining  the  positions 
and  heights  of  the  principal  peaks  of  the  Himalaya  range,  including  Mount  Everest.  ...  He 
also  saw  Mount  Everest  when  he  was  engaged  on  the  North-East  Longitudinal  series. 

Mr.  Armstrong  is  one  of  the  gentlemen  by  whom  Mount  Everest  was  observed*. 

The  committee  could  find  no  evidence  in  Hodgson’s  vague  accounts  of  Deva¬ 
dhanga  that  pointed  to  any  definite  peak  or  mountain,  and  certainly  not  to  Peak 
xv,  which  would  not  be  “visible. ..from  the  confines  of  Nopal. ..as  a  great  mass”, 
as  Hodgson  had  described  the  Devadhanga  of  legend.  The  name  was  declared 
indefinite  and  unacceptable.  Waddell  writes  later  that  many  hills  in  Nepal  are 
known  by  this  name  which  signifies  “God’s  Seat”3. 

The  German  brothers  Schlagintweit  were  travelling  in  Lidia  on  scientific  enquiry 
between  1855  and  1857,  and  were  asked  to  help  in  the  search  for  names  of  peaks 
[86n.2,  144-7].  Hermann  took  observations  from  Sikkim  and  from  Kaulia  in 
Nepal,  making  detailed  notes  and  sketches.  From  Sikkim  ho  mistook  Makalu  for 
Everest,  standing  close  to  the  line  “high  and  impressive”.  From  Kaulia  he  took 
peak  xx  for  peak  xv,  and  announced  that  Gaurisankar  was  the  right  name  [96  n.4]. 

Even  though  his  errors  wore  clearly  demonstrated,  the  Gaurisankar  legond  long 
persisted,  and  on  its  revival  in  1903  the  Surveyor  Goneral,  Colonel  Goro,  obtained 
permission  for  Captain  Wood  of  the  Great  Trigonometrical  Survey  to  enter  Nepfd 
and  clear  the  matter  beyond  dispute.  Wood  took  observations  from  two  stations 
including  Schlagintweit’s  Kaulia,  and 

found  that  Mount  Everest  and  Gaurisankar  wore  different  peaks  thirty-six  miles  apart,  and  that 
the  imposing  peak. ..known  to  the  Survey  as  peak  xx,  was  the  famous  Gauri  Sankar  of  the 
Nepaleee.  He  also  discovered  that  Everest,  far  from  being  conspicuous,  was  almost  obscured 
from  view  by  intervening  ranges, 

just  as  had  been  foretold  by  the  committee  of  1857.  Wood’s  report  of  19044  was 
hailed  by  Burra  rd  with  an  article  relating  The  Story  of  a  long  Controversy  which  made 
a  powerful  plea  for  leaving  the  name  Mount  Everost  to  stand  as  a  “monument  to 
honour  the  foundor  of  the  Great  Trigonometrical  Survey”6. 

Whilst  there  was  no  justification  whatever  for  the  nainos  Devadhanga  or  Gauri- 
eankai,  there  were  many  champions  of  the  name  Cha-mo-lung-ma  that  was  first  put 
forward  in  1907,  and  strongly  pressed  by  tho  groat  traveler  Sven  Hodin  in  a  book 
published -in  192(k  In  an  exhaustive  reply  Burrard  gavo  a  full  history  of  tho 

1 800.  fd.  corr.,  26-9-56.  'DDn.  648  (  328  ),  DO.,  22-4-57.  *l)I)n.  718  (  440  5  ),  30-7  4  3-8  & 

27-8-1857;  nos.  Progs.,  in,  158;  Waddell  (  347  ).  ‘Wood,  I,  1904,  with  profile  sketches;  PP.  26  (  6  )  ; 
Burrard  *  Hayden  (  24-6  ).  'Naturs  Lixi  (  42-4  ),  10-11-1904. 
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various  (suggestions,  concluding  that  the  Tibetan  names  applied  to  the  whole 
mountain  mass  of  which  Mount  Evorost  formed  one  6inglo  peak,  undistinguished 
by  any  local  name. 

Burrard  further  protested  against  tho  introduction  of  names  for  minor  peaks 
that  had  been  concocted  during  tho  expedition  of  1921,  such  bb  ‘Lhotse’for  South 
Peak  and  ‘Nuptsc’  for  West  Peak.  Such  names  are,  however,  essential  to  mount¬ 
aineers  just  as  names  have  to  be  invented  by  soldiers  for  tactical  use1. 

Bu  ward's  article  in  Nature  of  1904,  as  well  as  bis  paper  of  1931®,  had  boon  written 
without  full  knowledge  of  all  the  correspondence  betwmen  1848  and  1857.  He  did 
not  know  of  Armstr  ong’s  unchecked  hoight  of  28,799  [  82  ],  nor  of  Nicolson’s  field 
computations  [  91  ],  nor  indeed  of  Radhanath’s  transfer  to  Calcutta  in  1849  [  90  ]. 
He  probably  bad  not  seen  the  official  letter  from  London  of  January  1857,  accept¬ 
ing  tire  name  Mount  Everost,  with  height.  29,002  [  94  n.3  ].  Much  indeed  has  been 
written  on  the  subject. 

Herbert  Cowie  has  left  a  full  note  on  the  various  phases  of  this  controversy 
and  gives  a  complete  bibliographj’8  ; 

JR  OS.,  1857  (  xci  ). 

RGS  Progs.,  rr,  1857-8,  2  (  102-15  )  ;  vn,  1885  (  752-3  )  ;  vm,  1886  (  88,  176,  257  ). 

OJ.,  xn,  1898  (  664  )  ;  xxi,  1903  (  294-8  )*  ;  xxxn,  1904  (  356  )  ;  xxr,  1905  (  173  ). 

JASR.,  rvi,  1887-8  (  7  ). 

AJ.,  xn,  1884-6  (  438-60  )  ;  xxi,  1902-3  (  33-6,  317-20)  ;  xxn,  1904-5  (  56-9  ). 

Petermann’s  Mitthcilungen,  34,  1888  (  338-41  )  ;  36,  1890(  251-2  )  ;  47,  1901  (  40-3,289  )  ; 

48,  1902  (  145  ). 

GR  Trig.  1873-74  ;  appx.  iv. 

Snhlaginlweit,  n,  1862  (  297  );  m,  1863  (  193  )  ;  Atlas  1-b. 

Tanner,  Mount  Everest,  Calcutta,  1890. 

Boeck,  Vers  chi  ossene  Land,  Nepal,  Leipzig,  1903  (  314  ). 

Waddell,  Among  the  Himalayas,  2nd  edn.  1900  (  345  ). 

Fresliiield,  Round  K anchinjunga,  1903  (  199  ). 

Nature,  lxxi,  1904  (  42,  82). 

Burrard  &  Hayden,  2nd  edn.,  1933  (  20-5,  194-6). 

Wood,  I,  SI  Unci.,  2,  1904. 

To  these  must  be  added  others  mostly  of  later  dates,  inspired  first  by  tbe  earlier 
climbs,  and  eventually  by  the  grand  success  of  29th  May  1953. 

Sven  Hedin,  Mount  Everest,  Leipzig,  1926. 

Burrard,  FP.,  12,  1912;  26,  1931. 

Gulatee,  TP.,  4.  1950  ;  HJ.,  xvn,  1952  (  131-42  ). 

de  Graaff  Hunter,  PP.  14,  1913  ;  RAS  ON.,  3/15,  1953.  GJ.  oxxi,  1955  (  21-6  ). 

Mason,  Abode  of  Snow  (  73  ),  1955. 

Gulatee,  TP.,  8,  Delira  Dun,  1954.  The  Height  of  Mount  Everest ;  GJ.  exxn,  1956  (  141-2). 

1  Statesman,  21-7-02  ;  letter  from  Tashi  Tsering,  1 7-7-52  ;  PP.  26,  Burrard,  1931.  ’and  also  Burrard 
A  Hayden  (  195 ).  1  sts.  file  77  of  1922.  4  GJ.,  XXI  51arch  1903,  facing  p.  296  Preahfield  gives  telephoto 

views — from  Knulia,  pk.  29,002  only  jnst  visible — ,  and  from  Ssndakpbn,  clear  and  massive  beyond  and 
flanking  Makalu  [  95]. 


CHAPTER  VIII 


RECONNAISSANCE  &  PREPARATION 

Instructions  —  Approximate  Series  —  Lay-out  —  Ray-traces  —  Towers  :  Bengal 
—  East  Coast  — -Indus  VaUey  —  Punjab  —  Platforms  <ta  Marks. 

DURING  his  thirteen  years  as  Surveyor  Genera]  Everest  had  worked  out  detailed 
rules  for  his  triangulators,  constantly  providing  for  new  conditions  and  diffi¬ 
culties,  and  always  striving  to  maintain  the  highest  precision  [  rv,  vii,  2,  u  ]. 
His  successor,  Waugh,  had  no  wish  to  introduce  changes  but,  as  new  officers 
were  appointed  to '  independent  charge,  new  instruments  introduced,  and  new 
ideas  put  forward,  he  had  continually  to  repeat  the  old  instructions,  elaborating 
or  modifying  where  necessary.  And  then  as  work  extended  into  fresh  ground — 
forest-clad  tarai — low  and  densely  wooded  hills  in  Orissa,  Assam,  and  Gujarat — 
mountain  tracts  and  peaks  of  Himalaya — deserts  of  Rajputana  and  Sind — he  had 
to  introduce  changes  here  and  there,  but  always  with  the  steadfast  purpose  of 
maintaining  the  high  standards  he  had  inherited. 

His  first  task  was  to  carry  forward  Everest’s  plan  for  the  North-East  Quadrilateral 
with  its  grid  of  two  great  longitudinal  chains  connected  up  by  the  subordinate 
meridional  series  across  the  Ganges  valley.  He  threw  out  the  important  East 
Coast  series  that  eventually  stretched  from  Calcutta  to  Madras,  and  extended  the 
North-East  longitudinal  eastward  into  Assam.  On  the  call  to  extend  operations 
to  the  north-west  [  34  ]  he  again  laid  stress  on  control  by  two  longitudinal  chains, 
the  northern  hugging  the  foot  of  the  great  mountains  towards  Peshawar,  the 
southern  continuing  the  Calcutta  series  westward  from  the  Great  Arc  to  Karachi. 
He  thus  discusses  the  siting  of  new  base-lines  ; 

Formerly  it  was  the  practice  to  measure  a  base  of  verification  at  every  300,  or  about  200, 
miles  apart.  ...  My  predecessor,  however,  with  the  boldness  peculiar  to  his  character,  ventured 
upon  a  considerable  extension,  ...  and  the  confidence  be  felt  in  the  superiority  of  his  instru¬ 
ments,  together  with  the  scrupulous  care  with  which  the  operations  were  conducted,  fully 
warranted  the  innovation.  ... 

The  measurement  of  a  base-line  in  a  satisfactory  manner  by  means  of  the  compensation 
bars... requires  the  aid  of  9  or  10  experienced  observers  accustomed  to  the  use  of  microscopes. 
These. ..must  be  withdrawn  from  the  several  series,  and  assembled  at.. .the  base.  During  their 
absence  on  this  duty  and  the  time  occupied  in  journeying  to  and  fro,  the  triangulation. ..must 
languish  to  a  greater  or  less  degree.  This  evil  renders  the  measurement  of  a  base-line  a  very 
expensive  as  well  as  dilatory  operation,  and  it  was  chiefly  with  the  objects  of  avoiding  this... 
that  my  predecessor  was  induced  to  extend  the  distance  between  his  measured  bases1. 

On  these  grounds  Waugh  was  content  to  control  his  triangulation  with  the  addition 
of  four  base-lines,  Sonakhoda,  Chach,  Karachi,  and  Vizagapatam  [  19-20,  29,  42-4  ]. 

When  an  officer  set  out  to  start  a  new  chain  of  triangles,  his  first  instructions 
gave  the  general  line  to  be  followed,  possibly  a  meridian  of  longitude  or  parallel  of 
latitude,  and  a  starting  point  or  particular  side  of  existing  triangulation,  with 
discretion  to  change  if  the  old  marks  could  not  be  found,  or  if  the  first  side  was 
unfavourable  for  the  new  break-out.  He  was  given  instructions  as  to  the  lay-out  of 
his  new  series,  whether  double  polygons  or  long-sided  quadrilaterals  for  important 
chains — or  single,  short-sided  triangles  for  subordinate  connections.  Astronomical 
azimuths  for  direction  had  to  be  observed  at  the  starting  station  and  at  suitable 
intervals  along  the  line  [  22-3,  38,  45  ]. 

*DI>n.  452  (  227-34  ),  SG.  to  Mil.  Dept.,  8-2-45. 
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The  surveyor  was  warned  of  any  known  peculiarities  of  his  principal  theodolite 
and  the  changes  of  zero  required  to  mitigate  the  errors  of  graduation.  Instructions 
were  given  as  to  secondary  and  minor  triangulation  for  the  survey  of  some  great 
river,  or  for  fixing  an  important  city,  or  connecting  up  revenue  or  other  surveys. 

Before  observations  could  be  made  with  the  “large  theodolite”,  the  officer  in 
charge  had  to  make  careful  reconnaissance  of  his  starting  area,  generally  deputing 
a  senior  assistant  to  carry  forward  an  “approximate  series”,  selecting  stations  by 
ray-trace  where  needed  [103-5,  409].  Platforms  or  towers  would  be  built,  trees 
cleared,  and  mutual  visibility  tested,  and  positions  fixed  by  a  light  theodolite.  A 
triangulation  chart  was  essential. 

Du  Vernet  vas  given  particular  instructions  for  the  North-West  Himalaya 
Beries  [  34-5  ]  ; 

Axnsot  to  Banog  is  the  last  side  of  the  north-weBt  flank  of  the  Great  Arc  Beries,  and  from 
that  side  your  principal  triangulation  will  emanate.  Both  these  stations  have  been  marked 
by  platforms  of  masonry,  ...  but  in  the  event  of  one  or  both.. .being  found  injured,  or.. .the 
marks  appearing  in  any  way  doubtful,  you  will. ..fall  back  along  the  Great  Arc  series  until  you 
find  a  side  of  a  triangle  whereof  the  identity  of  the  station  marks  is  beyond  all  question.  ... 

You  should  be  equipped  with  one  of  the  best  24-inch  theodolites  available.  ...  It  will  be 
absolutely  indispensable  in  a  work  of  so  much  importance  bb  the  North-West  series  to  take  with 
the  24-inch  theodolite  24  angles  distributed  over  6  changes  of  zero,  and  as  there  are  5  micros¬ 
copes,  we  shall  thus  obtain  readings  at  every  6°  of  the  limb  [  34,  115  ]. 

With  the  same  view  of  rendering  the  work  first-rate. ..and  preventing  undue  accumulation 
oi  error,  ...  I  would. ..recommend  you  to  endeavour  to  establish  a  series  of  simple  quadri¬ 
laterals.  ...  The  platform  should  be  very-  steady  and  the  instrument  well  isolated  from  the 
tread  of  the  observer.  ...  The  size  of  your  triangles  must,  of  course,  conform  to  the  features  of 
the  country.  ...  If  a  choice  be  available,  Bides  of  30  miles  would  be  most  convenient,  ...  and  if.. .in 
the  form  of  quadrilaterals  the  diagonals  will  average  about  50  miles.  ... 

If.. .we  consider  the  convenience  of  access  to  the  lower  hills,  the  facility  of  obtaining  provi¬ 
sions,  their  salubrity,  ...  the  absence  of  snow,  ...  and  the  adaptation  of  the  climate  to  your 
native  establishment,  ...  it  would  be  better  to  adopt  stations  in  the  lower  range,  rather  than 
place  the  northern  flank  of  your  series  in  mountains  of  very-  great  altitude  [  36-7  ].  ... 

As  mountain  attraction  deflects  the  plumb-line,  ...  angles  of  elevation  will  all  be  erroneous 
to  a  greater  or  less  amount,  according  to  the  azimuths  of  the  objects  observed.  The  maximum 
effect  will  be  in  a  n.e.  and  s.w.  direction,  and  this  deflection  will  occasion  an  error  of  about 
90  feet  of  elevation  in  100  miles  of  distance  [92-3,  133-4  ]•  It  would  appear  advisable.. .that 
resort  should  occasionally’  be  had  to  barometrical  observations.  ... 

Although  azimuths  of  verification  will  be  seriously  vitiated  by  mountain  attraction,  ... 
they. ..therefore  be  observed  at  convenient  stations  one  degree  of  longitude  apart1  [  132  ]. 

Renuy  was  given  the  following  instructions  for  the  Great  Longitudinal  series  ; 

Considering  the  flat  character  of  the  hills  to  the  west  of  Kalianpur,  it  may. ..be  found  no 
easy  matter  to  establish  your  first  triangles.  Should  the  difficulties  prove  insuperable,  it 
will  devolve  on  you  to  consider. ..some  other  side  of  the  Great- Arc.  ...  In  order  that  the  series 
may  conform  as  nearly'  as  practicable  to  the. ..parallel  of  Kalianpur,  whereby  the  northern  flank 
will  fall  near  the  parallel  of  Karachi,  on  reaching  the  desert  a  slight  bend  to  the  northward 
may  be  necessary  to  avoid  the  Run  of  Kuch.  ...  I  would  recommend  you  to  take  measures 
for  ascertaining. ..the  real  character  of  the  desert  [  39-40].  ... 

I  would  advise  you  to  make  your  Beries  double  throughout  by  forming  a  succession  of 
quadrilaterals  or  polygons,  or  a  combination  of  both,  ...  avoiding  complicated  figures  on  account 
of  the  heavy  computations  they  involve  2 3  [  101  ]. 

Amongst  the  many  professional  circulars  that  Waugh  issued  for  the  guidance 
of  his  officers  was  one  entitled  Practical  Instructions  for  conducting  Great  Trigono¬ 
metrical  Survey  Operations,  reprinted  Delira  Dun,  1865. 

This  was  based  on  instructions  originally  prepared  for  Thorold  Hill  when  he  started 
the  Coast  Series  in  1845  [22-3  ],  and  was  distributed  to  field  parties  in  March  1856s. 
Other  professional  papers  are  collected  in  two  volumes  of  “Waugh’s  Manuscripts”, 
the  second  being  entitled  “Papers  Mathematical  &  Miscellaneous”. 

1  DDn.  492  (68-71  ),  SG.  to  Du  Vemet,  12-6-17.  * DDn.  493  (66),  SG.  to  Renny ,  16-9-48;  amplified 

for  Strange,  DDn.  616  (35),  8-9-49;  (  72  ),  36-4-60.  *obo.  Comp  G-6/9.  4  M.  9/5  (  120-350  );gbo  Lib.  Hm 

3  ;  Waugh  Mbs.  n  (  viii  )  ;  Roorlu.  Paperi,  iv  ;  cum  (  303-16  ;  413-22  ) ;  DDn.  715  (  161  ),  24-3-66. 
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An  approximate  series  was  the  line  of  triangles  laid  out  in  advance  of  the  main 
work  and  so  prepared  that  the  final  angles  could  be  observed  without  any  delay 
or  check.  This  involved  the  selection  of  stations  to  form  suit  able  triangles  grouped 
either  in  single  or  compound  figures,  and  the  erection  of  suitable  platforms  or 
lowers  with  both  upper  and  lower  markstones.  The  triangles  had  to  conform  to 
departmental  rules  for  symmetry,  and  to  any  special  instructions  for  the  series. 
Provision  was  to  be  made  for  sound  junction  with  other  series — lines  of  sight  cleared 
and  tested  for  visibility — and  at  least  two  angles  of  every  triangle  observed  with  a 
light  theodolite,  and  so  recorded  that  the  lay-out  might  be  plotted  on  the  chart  for 
approval  by  the  Surveyor  General  and  guidance  of  the  observer. 

In  some  cases,  especially  in  the  more  difficult  ground  of  the  Ganges  valley, 
the  tarai,  the  East  Coast,  or  Assam,  the  officer  in  charge  himself  devoted  several 
months,  and  possibly  a  whole  season,  to  this  approximate  series.  Sites  for  sta¬ 
tions  might  have  to  be  found  by  ray -traces,  leading  to  tiresome  negotiations  for  the 
felling  of  trees  [477-8]-  Heights  of  towers  and  platforms  were  to  be  determined  and 
arrangements  made  for  collection  of  building  material  and  labour,  and  close  super¬ 
vision  of  construction. 

As  a  general  rule — after  the  first  start — the  officer  in  charge  handed  over  res¬ 
ponsibility  for  this  advance  work  to  his  senior  assistant,  whilst  he  himself  went 
back  to  observe  the  final  angles  [  38,  5 7,  222,  409  ]. 

After  Rivers  had  twice  failed  to  coinplete  his  programme  to  Gujarat  through  the 
unhealthy  coastal  belt  [55  ]  the  Surveyor  General  suggested  that  he  should 
leave  all  heavy  baggage,  and  even  the  18-inch  theodolite  behind,  and  with  the  whole  means 
at  your  disposal. ..carry  an  approximate  series  as  rapidly  as  possible  across  the  tract,  ...  stopp¬ 
ing  at  each  place  not  longer  than  is  necessary  to  choose  the  station,  take  the  approximate 
angles,  and  prepare  platforms.  ...  You  are  not  likely  to  be  delayed  more  than  2  or  3  days  at 
each  place,  whereas,  according  to  your  present  plan  of  combining  the  measurement  of  final 
angles  with  the  selection  of  stations,  a  long  detention  at  each  place  is  unavoidable.  ... 

If  the  unhealthy  tract  is  a  very'  broad  one,  the  selection  of  the  approximate  Beries  may 
perhaps  occupy  the  whole  season,  and  it  is. ..advisable  to  carry  the  approximate  triangulation 
right  across  the  dangerous  tract  into  a  healthy  country  on  the  other  side  before  attempting 
final  angles.  ...  The  approximate  series  should  be  pushed  on  at  least  6  or  6  triangles  in  advance 
of  the  final  work,  ...  but,  if  the  country  is  very  difficult,  it  is  better  to  apply  the  whole  power... 
to  the  eingle  object  of  selecting  the  series’. 

William  Rossenrode,  like  his  father  before  him  [111,499],  was  specially 
successful  on  this  important  work,  on  one  series  after  another — Maluncka — Great 
Longitudinal — Great  Indus — East  Coast — and  the  Eastern  Frontier  [31  ].  Of  bis 
work  on  the  Great  Longitudinal  series  through  the  Aravalli  Hills,  Strange  writes  ; 

Every  station  of  last  season’s  approximate  series. ..has  been  visited  by  Mr.  Rossenrode  in 
order  to  have  the  platforms  built  and  secondary  marks  set  up.  ...  Three  stations  of  the  old 
approximate  series. ..have  been  altered,  the  first  two  by  Mr.  Rossenrode,  tho  latter  by  Mr. 
Pierce.  ...  The  three  stations  forming  the  triangle  of  connection  between  the  Khanpisura  and 
the  Great  Longitudinal  series. ..have  been  examined  by  Mr.  Rossenrode,  the  positions  of  their 
•yepective  marks. ..being  accurately  measured  and  recorded.  ... 

•  The  approximate  series  has  been  continued  westward  by  Mr.  Rossenrode  to. ..about  30 


raflee  beyond  Mount  Aboo  being  a  distance  of  about  150  miles,  and  consisting  of  two  single 
polygons,  one  double  polygon,  and  one  quadrilateral.  ...  24  platforms  have  been  constructed 
m  principal  stations,  the  pillar  for  tho  reception  of  the  instrument  and  its  isolating  anulus 
bemg  of  substantial  masonry'.  They  have  all  been  built  under  the  superintendence  of  Mr. 
Roeseurode  except. ..[  two  ]  which  were  erected  under  my  own  direction*  [  38  ]. 

To  Strange’s  call  for  extra  help  the  Surveyor  General  was  not  sympathetio  ; 

•  The  whole  ground. ..has. ..been  traversed  by  Mr.  Rossenrode,  whereby  the  most  formid- 
P6^  of  your  work  has  already  been  achieved.  A  great  part  of^my  early  labours.. .were 
expended  in  station  selecting,  in  which  I  hod  no  such  valuable  assistance  as  Mr.  Rossenrode 
tWiders  you.  This  was  the  only  part  of  the  work  that  ever  gave  me  the  least  anxiety3. 


Y-To-60.DI>Q'  325  (  *l7-39  ).  15-5-46.  *DDn.  594  (  63  ),  Strange  to  SO.,  1-5-60.  *01)0.610  (106), 
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No  one  who  has  not  been  arrested  in  the  midst  of  fine  observing  weather  by  the  want  of 
selected  stations  in  advance  can  really  appreciate  the  immense  effect  produced  on  the  out¬ 
turn -of  work  by  the  operations  of  a  skilful  advanced  party.  ...  In  no  case  has  it  been  carried 
out  with  such  complete  success  as  by  Mr.  Rossenrode1. 

When  observation  of  the  final  angles  could  not  be  taken  up  till  after  the  lapse 
of  several  months,  or  even  one  or  more  field  BeaBons,  a  great  deal  of  the  preliminary 
work  would  have  to  be  re-done.  .Towers  might  collapse  or  be  washed  away,  either 
through  faulty  construction  or  heavy  rainfall.  Jungle  would  spring  up  along  the 
line  of  sight.  Sometimes  the  observing  officer  would  dislike  the  original  lay-out, 
or  have  to  adjust  it  to  the  work  of  an  adjacent  series.  The  re-siting  of  one  or  more 
stations  would  then  involve  the  construction  of  new  towers  or  platforms  and  the 
clearing  of  several  new  lines. 

Rossenrode’s  first  lay-out  of  the  Great  Indus  series  along  the  west,  or  right,  bank 
of  the  Indus  was  very  much  of  an  experiment,  and  Tennant  found  many  reasons 
for  departing  from  it.  Though  safe  enough  from  interference  from  tribes  of  the 
Baluchistan  border  whilst  Rossenrode’s  small  party  was  in  the  field,  Tennant 
found  the  risks  too  great  for  his  more  deliberate  operations,  nor  did  he  like  the 
alignment  across  the  riverain  plains  to  the  north.  After  the  interval  of  more 
than  three  full  seasons,  when  observations  were  resumed  by  Keelan,  many  of 
Rossenrode’6  towers  had  collapsed,  and  very  few  of  his  stations  were  incorporated 
in  the  final  line  [  45-6, 1 10  ]. 

Prom  the  Sind  deserts  Rossenrode  was  transferred  to  the  East  Coast  jungles 
where  progress  bad  been  repeatedly  held  up  [  27-8  ].  After  two  seasons  the 
approximate  series  was  so  far  ahead  that  Waugh  had  no  qualms  about  moving  him 
away’  to  Assam  where  a  man  of  his  experience  and  energy  was  sorely  needed  [  31  ]. 
He  writes  to  Nicolson  who  had  been  struggling  with  no  experienced  assistant ; 

Two  polygons  should  at  least  be  laid  out  in  advance  in  the  first  instance,  and  the  advanced 
party  should  be  so  well  equipped  as  to  be  able  fully  to  maintain  this  interval,  or  rather  to 
progress  more  rapidly  than  the  final  work.  ...  The  Great  Longitudinal  series  under  Captains 
Renny-Tailyour  and  Strange  has  progressed  most  favourably,  the  approximate  triangulation 
being  aometimes  more  than  100  miles  in  advance,  and  the  final  work  having  obtained  a 
progress  of  about  60  great  triangles  per  season. 

In  no  case  is  it  admissible  to  take  final  angles  at  stations  not  definitively  established,  and 
which  require  to  be  afterwards  rejected  for  others.  This  has  never  occurred  in  any  well  re¬ 
gulated  series,  and  ought  not  to  occur  under  any  circumstances  whatever.  If  the  approximate 
work  is  carefully  laid  out,  kept  sufficiently  advanced,  and  nothing  assumed  for  granted,  there 
can  be  no  occasion  to  reject  any  final  stations,  for  this  evil  arises  invariably  from  a  bungling, 
unsystematic  mode  of  procedure  [  26,  61  ]2. 

In  a  later  departmental  order  the  Surveyor  General  concludes  that  the  lay-out 
shall  be  absolutely  the  best  the  country  admits  of,  so  that  no  other  person  visiting  the  same 
ground  could  improve  it.  Selecting  stations  is  one  of  the  most  important  and  arduous 
operations  of  the  Department.  ...  It  requires  great  experience,  energy,  and  sound  judgement.  ... 

In  the  event  of  any  question,  ...  the  case  should  be  submitted  to  the  Surveyor  General 
with  a  chart  showing  the  improvement  proposed,  with  an  explanation  of  all  collateral  circums¬ 
tances.  ...  The  relative  symmetry  of  two  series  can  be  judged  from  the  plans,  and  the  Surveyor 
General  will  form  his  opinion  thereon  [  121,  127  J3. 


Lay-out 

The  gridiron  lay-out  adopted  by  Everest  consisted  generally  of  an  outer  frame 
of  two  extreme  meridional  and  two  longitudinal  series  closing  at  each  junction 
on  a  measured  base-fine.  These  main  outer  chains  were  executed  with  special 
care7  and  as  a  rule  comprised  a  succession  of  polygons  or  quadrilaterals.  When 
diverting  the  Maluncha  series  to  work  on  the  North-East  Longitudinal,  Waugh 
writes  to  Reginald  Walker  ; 

1  DDn.  709  (  14  ),  SG.  to  StraDge,  29-7-53.  ’DDd.  591  (  260  ),SG.  to  Nicolson,  1-10-52.  ’DDn. 
4  55  (  204  ),  no.,  22-2-54. 
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The  most  Important  parts  of  the  great  triangulation  of  BeDgal  are  those  which  furmah  the 
basis  and  verificatory  connection  of  the  meridional  series,  viz.,  the  two  great  longitudinal 
chains. ..on  the  north  and  south,  and  the  Great  Arc  and  the  Calcutta  Meridional  series  on  the 
west  and  east.  These  being  immediately  connected  with  the  base-lines  already  measured, 
and  hereafter  to  be  measured,  verify  all  intermediate  operations. 

He  regretted  that  he  had  no  better  instrument  for  the  longitudinal  series1. 

The  interior  of  this  frame  was  filled  by  a  number  of  subordinate  meridional 
chains  at  a  general  interval  of  one  degree.  Where  these  ran  through  flat  country 
it  was  found  economical  in  line-clearing  and  tower-building  to  run  them  as  Bimple 
chains  of  single,  well-shaped,  short-sided  triangles.  By  this  straightforward 
system  the  subsequent  computations  and  distribution  of  errors  was  greatly  simpli¬ 
fied  ;  with  a  continuous  network  straggling  in  aU  directions,  and  a  multitude  of 
redundant  cross-rays  nothing  but  confusion  resulted.  Such  had  been  Everest’s 
criticism  of  Shortrede’s  triangulation  in  the  Deccan  [  rv,  72  ],  and  such  also  was 
Renny’s  criticisim  of  the  lay-out  of  the  Karara  series  in  1844  [  rv,  463,  466  ]. 

The  triangulation  is  formed  in  very  complicated  figures  which  must  require  more  time  to 
compute  than  is  compensated  by  the  additional  accuracy  thereby  intended.  Judging  from  the 
work  commenced  in  the  plains  a  double  series  appears  to  be  contemplated  instead  of  a  succession 
of  simple  polygons,  and  the  aides  of  the  triangles  in  the  plains  are  also  longer  than  sanctioned 
by  experience.  The  computation  of.. .the  figure  embracing  the  hill  stations  is  not  yet  completed  ; 
this  figure  might. ..with  advantage  be  simplified  by  treating  Borne  of  the  stations  as  secondary1. 

The  Surveyor  General  made  similar  criticism  of  Armstrong’s  first  lay-out  of  the 
Hurilaong  Series  four  years  later  ; 

It  is  composed  of  a  complicated  mass  of  triangles  of  all  kinds,  without  any  continuous  series 
of  symmetrical  ones.  The  observations  in  the  field  will  be  very  tedious,  and  the  computations 
cannot  be  commenced  until  each  connecting  part  is  concluded.  Even  then,  on  account  of 
the  multiplicity'  of  equations  of  condition  the  reductions  will  be  laborious  and  delay  your 
office  work.  It  is  therefore  expedient  as  a  general  rule  to  avoid  such  complicated  figures. 
I  prefer  simple  polygons  or. ..quadrilaterals5. 

He  was  not  happy  about  the  Bombay  triangulation,  and  describes  the  Bengal 
lay-out  to  Rivers,  explaining  that  the  object  was 

to  furnish  fixed  points  at  distances  sufficiently  proximate  to  prevent  accumulation  of  error 
in  the  detail  surveys.  ...  A  limited  number  of  such  points  only  are  necessary,  and  as  their  deter¬ 
mination  is  expensive  and  dilatory,  it  is  inconsistent  with  true  economy  to  introduce  principal 
triangulation  where  secondary  operations  will  serve  the  purpose.  ... 

In  contradiction  to  the  unity  of  design  upon  which  this  system  is  based,  the  operations 
on  the  Bombay  side  have  always  exhibited  a  tendency  to  diverge  into  a  network...dispersed 
in  all  directions,  and  arranging  itself  round  Poonah  as  a  focus.  ... 

There  are  raany  other  evils  inseparable  from  a  confused  mass  of  triangulation.  The  usual 
checks. ..are  postponed  indefinitely,  and  when  applied  it  is  difficult  to  disperse  the  errors  upon 
any  satisfactory  principle.  ...  All  these  evils  are  the  result  of  not  distinguishing  between  principal 
and  secondary  triangulation.  The  former  should  be  concentrated  upon  distinct  lines  of  limited 
breadth. ..with... scrupulous. ..attention  to  exactness. 

He  thought  the  Bombay  triangles  generally  too  large  ; 

There  is  no  doubt  that  very  large  triangles  require  a  very  long  time  for  observation.  ... 
Signals  at  60  miles  distance,  for  instance,  are  frequently  invisible  when  there  is  no  difficulty 
whatever  in  observing  objects  at  26  miles,  and  four  triangles  of  25  mile  sides  may  generally 
be  finished  in  less  time  than  two  triangles  of  60  mile  side3  [  104  ].  ... 

I  think  20  miles  the  most  eligible  average  length  of  side  in  a  hilly  tract,  and  in  a  level 
country  about  1 1  miles.  If  you  could  reduce  your  future  triangulation  to  these  dimensions 
...you  will  find  it  an  easy  matter  at  any  season  to  finish  the  final  angles  at  a  Btation  in  two 
days.  ...  It  is  to  be  understood  that  an  approximate  series  has  previously  been  selected,  the 
platforms  built,  and  the  jungle  cleared. ..in  the  direction  of  the  rays*  [  29,  46,  in]. 

Whilst  it  was  generally  desirable  that  the  chain  of  triangulation  should  be  as 
straight  as  possible,  with  one  flank  following  a  particular  meridian  or  parallel, 
this  was  “not  a  primary  object”.  Symmetry  of  figures  was  of  far  greater  import¬ 
ance — no  angle  less  than  30°  [  rv,  76  ;  v,  102  ]. 

1  DDn.  614  (  203  ),  29-1-^46.  * DDn.  454  {  54-6  ),  Reony  to  SO.,  22-2-44. 
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Stations... should  generally  be  on  the  highest  points,  but  as  theBe  are  sometimes  inaccessible 
it  may  be  necessary  to  adopt  a  lower  point.  Above  all  things  it  is  desirable  that  the  view  should 
be  unobstructed  on  all  sides.  ...  When  a  lower  point  is  selected. ..care  must  be  taken  that  on 
neither  side  is  the  ray  obstructed  from  any  higher  points  which  may  eventually,  either  in  your 
own  series  or  in  one. ..to  the  east  or  west,  ...  form. ..a  principal  station  [  61  ]. 

The  selection  of  stations  being  one  of  the  moBt  important  parts  in  a  geodetical  series,  and 
very  various  in  respect  to  the  difficulties  which  it  presents,  ...  the  entire  responsibility  of  their 
elegibility  rests  with  the  person  who  conducts  the  series1. 

Unfortunate  instances  of  insufficient  recconnaissance  having  occurred  in  other 
parties  [  26, 61  ],the  Surveyor  General  issued  two  long  circulars  dealing  with  all  aspects 
of  the  field  work  of  a  triangulation  party.  He  pointed  out  the  dangers  of  local 
attraction  and  of  lateral  refraction  affecting  grazing  rays  ; 

In  order  that  the  observed  azimuth  may  be  as  free  as  possible  from  those  enors  which  are 
caused  bv  local  attraction,  it  is  desirable  that  no  great  mnBB  of  high  mountains  should  stand 
either  east  or  we6t  of  the  station  of  observation,  nor  be  so  situated. ..that  the  portion  of  resolved 
attraction  in  the  direction  of  the  parallel  should  amount  to  a  sensible  quantity. 

In  choosing  stations  it  is  proper  to  avoid  intermediate  obstacles  situated  on  or  close  to  the 
ray,  because  the  ray  will  certainly  be  deflected  by  the  vapours  which  rise  from  the  sloping 
ground,  whereby  the  observations. ..will  be  more  or  less  effected  by  lateral  refraction. 

Regarding  the  shape  of  triangles  he  laid  down  that 
triangles  selected  should  be  symmetrical,  that  is,  as  nearly  equilateral  as  possible,  ...  but... 
the  rule  in  practice  is  to  admit  of  no  angle  under  30°  or  above  90°.  This  rule  applies  to  all 
triangles  which  compose  a  series,  ...  but  in  the  caBe  of  secondary  triangles  wliich  do  not  form 
part  of  a  long  series  wider  limits  are  admissible  [  rv,  76 ;  v,  101  ].  ... 

In  the  case  of  a  quadrilateral,  ...  the  best  condition. ..is  when. ..no  angle  will  be  much  above 
90°  and  much  less  than  45°.  Quadrilaterals  are  inadmissible...  where  towers  are  required  to 
surmount  the  earth’s  curvature.  In  all  such  cases  the  hexagon  is  the  proper  figure  for 
triangulations  of  the  first  order,  and  single  triangles  for  those  of  the  2nd  and  lower  orders. 

A  series  should  consist  of  triangles  as  large  as  the  features  of  the  country  admit  of.  ... 
The  probability  of  accumulation  [  of  errors  ]  will  be  least  when  triangles  are  large.  In  hilly 
countries  20  to  30  miles  is  a  convenient  distance  for  principal  stations,  and  such  distances  can 
usually  be  observed  by  means  of  heliotropes  and  Argand  lamps.  Where  hills  are. ..table- 
topped. ..it  may  be  requisite  to  shorten  the  sides  to  less  than  20  miles.  ...  An  open  country  w-ith 
detached  peaks  may  frequently  afford  distances  of  30  to  40  miles.  In  a  level  country  such  as 
Bengal,  ten-mile  sides  are  the  most  favourable,  and  the  limit.. .8  to  16  miles2. 

He  was  shocked  to  find  that  Armstrong  had  included  an  angle  of  less  than  the 
regulation  30°  in  his  break-out  for  the  Jogi-Tila  Series  [  52  ]  ; 

It  is  not  without  considerable  reluctance  that  I  contemplate  the  admission  of  an  angle  of 
27°  under  any  circumstances.  Laxity  in  matters  of  symmetry  is  an  intolerable  evil,  and  the 
selection  as  it  now  stands  can  only  be  condemned  as  unskilful  and  injudicious.  If  the  tower 
at  Gour  Station  had  not  been  built  I  should  have  at  once  rejected  the  point8. 

In  a  letter  written  to  Haig  shortly  before  his  retirement,  Waugh  gives  his  views 
on  the  extension  of  the  Khanpisura  principal  series  towards  Mangalore  ; 

Hie  Mangaloie  series  should  consist  of  well-conditioned  polygons.  In  former  days,  when 
the  Khanpisura  6erie6  was  carried  on,  a  mixed  system  was  admitted,  polygons  and  quadri¬ 
laterals  being  introduced  where  convenient.  ...  As  a  chain  cannot  be  stronger  than  its  weakest 
link  ;  if  a  single  triangle  be  admitted  into  a  double  series,  it  must  weaken  the  BerieB  at  that 
point.  This. ..does  not  preclude  the  introduction  of  polygons  and  quadrilaterals  to  strengthen 
a  part.. .that  local  circumstances  render  weak.  ... 

A" flat  country  with  towers,  and  grazing  rays  over  table-topped  bills,  are  unfavourable. 
Stays  -crossing  large  rivers,  swamps  and  arms  of  the  sea,  are  also  unfavourable,  as  are  likewise 
sandy_wastes,  and  tracts  like  the  Kunn,  Euch  unfavourable  Bpaces  are  sometimes  unavoidable. 
It  clearly  would  be  no  violation  of  principle  to  traverse  such  tracts  with  a  double  series,  and 
favourable  parts  with  single  series.  ...  The  chief  advantage  of  a  double  Beries  is  not  bo  much 
superior  accuracy,  ...  hut  the  check  on  the  work  at  each  stage  of  its  progress,  and  the  means 
it  affords  of  detecting  an  error.  ...  All  important  series  are  dow  made  double  throughout,  where 
the  nature  of  the  country  admits  of  it  without  enhancing  the  cost  too  much*. 

1  DDn.  600  ( 191)  SG.  to  Coast  Series,  1-9— 45.  EootIu  Papcre,  cm  (  309  ).  >DDn  601  (  1  );  1863 
Ik  600  (  45  ) ;  Do  ,  22-2—54.  *DDn  723  (  54  ),  BG.  to  'Walker,  8-3-54;  smallest  aDgle  iD  final  lay-ont, 
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Everest’s  83'stera  of  ray-trace  traverse  was  still  the  surest  way  of  laying  down 
triangles  across  flat  country  where  visiblity  was  obstructed  by  buildings  and  trees. 
A  perambulator  traverse  was  run  on  a  suitable  bearing  from  the  initial  station 
till  a  site  was  found  suitable  for  the  second  station.  The  mutual  bearing  between 
the  two  stations  was  then  computed  and  located  on  the  ground  by  offset  from  the 
measured  line.  Everest  had  adapted  this  system  for  the  survey  of  detail  along  the 
line  between  two  known  stations  [  rv,  8o-l  ].  An  example  of  such  valuable  map¬ 
ping  material  is  found  in  a  “Route  Survey  made  for  the  purpose  of  selecting  the 
principal  stations  of  the  Karara  Series,  soason  1844/45”1  [  119,  184,  314  n.5]. 

Armstrong  preferred  minor  triangles  to  the  quicker  perambulator  traverse  ; 

In  I835-3C,  when  the  Ranghir  Series  emerged  into  the  plains  and  ray-clearing  was  quite 
a  novel  undertaking,  the  projection  was  made. ..from  route  survey  if  the  blue  light  burned  at 
the  station  to  be  cut  was  not  visible  when  elevated  some  30  or  40  fe6t  above  the  pillar.  The 
distances. ..were  6eldom  short  of  17  miles.  ...  By  route  survey  the  deviation  from  the  correct 
line  was. ..about  two  or  tliree  minutes... and  therefore. ..I  invariably  had  a  scaffold  about  midway 
to  observe  the  deviation  right  or  left,  and  then  corrected  the  alignment. 

In  the  Karara  series  last  year.. .the  data  obtained  by  perambulator  work  could  not  be 
depended  upon  within  two  or  three  minutes,  and  sometimes  more.  ...  This  season  the  data 
were  drawn  from  minor  triangulation,  and,  therefore,  free  from  all  objections  relating  to 
inequalities  of  surface.  ...  With  such  data  the  alignment  must  necessarily  come  correct  at 
least  within  a  minute  of  the  true  line,  and. ..will  not  give  a  deviation  of  more  than  18  feet  at  the 
point  of  connection.  ... 

Minor  triangulation. ..is  the  most  correct,  the  most  valuable.  It  has  a  fourfold  advantage 
over  the  other  plan.  It  gives  you  a  double  line  of  stations  by  which  every  village  within  a 
mile  of  the  flanks  is  laid  down.  ...  It  is  executed  in  nearly  as  much  time  as  the  route  survey, 
and  it  gives  a  correct  data  for  clearing  rays1. 

In  1851,  John  Rossenrode  was  specially  transferred  to  the  Bombay  party  to 
help  Rivers  in  laying  out  the  Abu  series  through  the  Gujarat  plains  [  57  ].  The 
Surveyor  General  had  pointed  out  that 

the  general  conduct  of  the  work  in  a  level  country  requires  even  greater  attention  to  division 
of  labour  and  systematic  arrangement  than  in  a  hilly  tract.  The  approximate  series  must  be 
laid  out  completely.  Several  of  the  towers  must  be  finished  near  the  commencement  of  the 
series,  and  the  others  must  be  in  rapid  progress,  ...  whilst  the  ray-clearing  also  must  be  in  the 
same  state  of  forwardness  before  the  final  observations  should  be  commenced.  ... 

The  best  plan. ..is  for  the  officer  in  charge  to  choose  all  the  stations  himself,  assisted  at 
starting  by  one  of  his  subordinates,  leaving  one  assistant  to  built  towers  and  another  to  clear 
up  the  rays,  data  for  which. ..will  be  supplied  from  the  ray-trace  surveys.  ... 

A  ray-trace  of  10  to  14  miles  may  be  traced,  and  site  for  a  tower  chosen,  in  one  day  but,  ... 
with  other.. .matters  to  be  attended  to,  ...the  time  occupied  in  selecting  a  station  maybe 
estimated  at  2  or  3  days,  so  that  10  or  15  single  triangles  may  be  laid  out  in  a  month’. 

Rivers  could  make  little  from  bis  ray-traces, 
the  country  being  occasionally  cut  up  with  nullas,  or  from  the  angles  not  having  been  observed 
with  sufficient  care.  The  lines  first  cut  have  invariably  required  to  be  attended  to,  causing 
great  time  and  expense  and  double  the  injury  to  the  trees4.  ... 

The  lines. ..from  the  ray-trace  surveys  were  far  from  true,  none  indeed  of.. .have  been  at  all 
satisfactory.  I  despatched  Mr.  Da  Costa  to  resurvey  one  of  the  lines  and  took  another  by 
myself,  and  having  cleared  the  trees  by  the  line  obtained  from  the  latter,  I  at  length  completed 
those  final  angles.  ...  Here  also  the  line. ..that  had  been  cut  differed  considerably  from  the 
true  line.  ... 

I  closed  the  season’s  work. ..on  the  19th  April.  The  amount  of  work  has  not  been  as  much 
as  the  opening  of  the  season  promised,  as  I  could  easily  have  completed  the  three  hexagons 
but  for  the  unsatisfactory  result  of  the  ray-traces,  generally  entailing  a  second  survey,  and 
cutting  as  well  as  double  the  injury  to  the  trees5  [  57  ]. 

On  the  Orissa  Coast  Clarkson  found  that 

tfie  Hidglee  District  is  so  intersected  with  rivers,  deep  muddy  streams  and  canals,  and  more¬ 
over  abounds  with  swamp  and  miry  ground,  ...  that  it  has  been  found  impossible  to  use  a 

’ray  trace  Karara  Series,  MRio.  33  (  37  ) ;  lO  Cat.  (  42  )  ;  cf.  DDn.  499  (  75—6  ),  SG.  inslna.  to  Logan, 
24-7—45.  ’DDd.  494  (  60-3  ),  Armstrong  to  Garfortb,  13-6—46.  'DDn.  493  (  304  ),  SG.  to  Rivera, 
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perambulator.  ...  On  tide  account,  as  well  as  tho  difficulty  in  moving  over  the  criMiln,  -\v)iicH 
come  under  tho  influence  of  tho  tides,  the  system  of  ray-tracing  was  laid  aside  [  23 

For  work  through  the  Gorakhpur  tarai  the  Surveyor  General  advieod  L<)ijan 
“to  carry  a  route  survey  in  advance  to  explore  tho  intended  site,  so  tlmt  If  ,mv 
moundfor  liigh  ground  lies  near  the  required  spot  it  may  be  taken  advnnlitgo  of 
and  if  any  marsh  or  low  ground  exists  it  may  be  avoided  ”.  He  advisod  him  to  ru„ 
oompass  traverses  along  forest  tracks  ; 

You  will  be  able  to  select  any  point  to  less  than  half  a  mile  of  its  true  position,  unil  you 
can  then  cut  up  a  narrow  ray,  find  the  error,  and  then  lay  off  the  true  ray.  This. ..will  not 
occupy  more  time,  or  cost  moro  money,  than  scaffolding.  ...  If  the  country  is  doud  jt 

would  suffice  to  lay  off  the  angles  you  want  and  cut  up  the  rays,  placing  the  towel  at  tin.,  point 
of  junction.  But.. .you  might  fall  into  tanks,  marshes,  or  rivulets,  for  even  in  a  tarai  tln-re  are 
some  spots  bettor  than  others  for  sites  of  towers. 

If  there  be  no  path,  ...  then. ..cut  a  narrow  straight  line  in  the  required  direction,  and 
after  proceeding  the  distance  required  you  may  be  able  to  select  a  spot  eithor  on  tho  lino  or 
an  exploration  to  the  right  or  loft  will  point  out  the  most  eligible  spot. 

He  suggested  that  the  surveyor  might  often  find  it  useful  to  raise  hits  instrument 
or  a  heliotrope  on  a  tree  stump  or  low  scaffold  at  some  intermediate  point  [  io3  jt 
On  the  Maluncha  Series  Walker  found  subtense  measurement  to  a  bamboo  rod 
gave  hotter  results  than  perambulator  measurement,  owing  to  “the  very  undulating 
nature  of  the  country,  ...  intersected  by  numerous  jlieels,  nullahs,  and  rivorB  "  [  ^  p 
In  1850  the  Surveyor  General  issued  a  note  of  ‘‘Instructions  for  selecting  Groat 
Trigonometrical  Stations  in  a  level  country,  and  liules  for  clearing  the  Hays’’* 

The  grcaf  triangles  should  always  be  designed  bcfoiehand  on  a  cliart,  and  stations  oan 
generally  be  selected  within  a  mile  of  the  proposed  Bpot.  ...  Eleven  mile  sides  aro  host  suited 
to  a  countrv  perfectly  flat,  and  the  extreme  limits  of  ten  mileB  on  the  one  hand  ami  13  on  lhe 
other  should  not  be  departed  from  unless  large  mounds  are  available.  ...  Sides  of  22  miles  and 
upwards  have  been  taken  with  blue  lights  but  the  observations  are  faT  from  Bailiff, K, tore 
Hie  delay  is  enormous,  and  the  anxiety  heart-breaking  [  101  ].  i  ‘ 

The  large  size  of  his  triangles  had  been  the  main  cause  of  Everest’s  troubles  when 
carrying  the  Great  Arc  across  the  Jumna  valley  [  rv,  26-36  ].  Waugh  continues  ■ 
When  the  accuracy  of  the  ray -trace  is  doubtful,  either  a  minor  series  muBt  be  ourrlrd'on 
to  get  a  better  determination,  or  the  ray  deduced  from  the  route  may  be  approximately  laid 
out.  For  this  purpose  flags  roust  be  planted  in  the  line  by  meanB  of  a  telescope  of  (he  small 
theodolite,  taking  care  merely  to  lop  off  such  branches  as  impede  vision,  and  never  to  out 
down  any  tree  unless  its  trunk  stands  in  the  line.  The  ray  having  thus  been  carried  npproxi- 
mately  from  one  tower  site  to  the  other  the  error  will  become  known,  and  tho  flag,  m  " 
ehifted  in  proportion  to  their  distances.  ... 

Flag  staves  for  ray-tracee  are  usually  made  of  Btout  straight,  bamboos,  30  to  40  font  J,igl 
planted  perfectly  perpendicular,  and  supported  by  4  stay  rojies.  ...  g  lf 

Formerly  it  was  the  practice. -to  use  scaffolds  from  50  to  80  feet  high,  with  a  central  Isolated 
poBt  for  the  theodolite,  and  blue  lights  were  burned  on  masts  100  to  130  feet  high  at  t)  10  opposite 
ends  of  the  ray.  ...  To  raise  scaffolds  and  maBte  to  eo  great  a  height  in  the  jungle  tequime 
much  ingenuity  and  enterprise,  while  the  taking  of  observations  on  a  dark  night  from  a  rlokotv 
framework  of  bamboos  60  feet  high  was  no  small  trial  of  a  man’s  nerves.  y 

When  working  through  the  tarai  forests  the  surveyor  should  decide  on  tho  bourl„K  ,UOet 
suitable  for  his  new  station,  and  then  open  a  very  narrow  gap  through  the  undorgrowth  a^d 
forest.  ...  He  will  carry  an  alignment  of  flags  placed  at  short  intervals  apart  through  tl 
forest  until  he  has  attained  the  proposod  distance  as  indicated  by  perambulator,  artor  w)d0h 
the  surveyor  will  make  a  reconnaissance  round  the  spot  to  ascertain  the  best  site. 

If  no  better  ground  presents  itself,  the  approximate  ray  will  stand  good,  and  the  gmi  onI  . 
requires  to  be  enlarged.  ...  A  similar  ray  must  be  carried  up  from  tbe  other  fixod  station  * 
and  the'meeting  of  the  two  lines  will  indicate. ..where  the  tower  ought  to  be  built.  ... 

If.. .favourable  ground  is  discovered  Bpart  from  the  first  approximate  line,  and  in 
position  jib  will  not  destroy  tho  symmetry  of  tho  triongloe,  then  from  the  spot  solootoj  thore 
must  be  cut  a  narrow  gap  through  the  forest.. .until  it  intersects  the  first.. .lino.  Tho  angle 
may  then  be  observed  at  tho  point  of  junction,  and  tho  two  distances  being  moiuurod  bv 
perambulators.. .the  angle  may  be  computed  which  tho  true  ray  makes  with  the  approximate. 

»DDn.  607  (97),  30-8-50.  *DDn.  499  (  171-7  ),  19-9-46.  *Dt>n.  493  (  23  ),  Lane  to  BO,,  1-10-47 
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In  a  dense  forest  20  woodcutters  can  cut  a  narrow  gap  for  alignment  11  or  12  miles  long 
in  3  days,  ...  but  to  clear  a  final  ray  of  all  obstructions  will  require  40  or  50  woodcutters  3  to 
7  days,  according  to  the  size  of  the  trees.  ...  Trees  of  10  feet  diameter  occupy  several  days  to 
fell  and  a  still  longer  time  to  chop  down  the  debris  and  remove  it  out  of  the  way. 

Towers  :  Bengal 

To  bring  the  Great  Arc  across  the  plains  from  Delhi  to  the  Siwabks,  Everest 
had  built  fourteen  masonry  towers  about  fifty  feet  high,  which  are  still  standing 
[  iv,  82-3  ;  pi.  5  ].  Some  of  them  were  revisited  in  1866  [  rv,  41  n.3  ;  v,  150  ]  ; 

The  masonry  of  the  tower  [  Godhna,  iv,  pi.  4  ]  was  as  good  as,  or  better  than,  when  it  was 
built,  but  most  of  the  timber  was  eaten  away  or  destroyed.  These  towers. ..were  built  up 
pucka,  very  strong  and  massive,  and  generally  in  three  stories,  and  have. ..lasted  uncommonly 
well.  It  is  but  natural  that  all  unprotected  timber  should  have  rotted  away.  ...  The  whole  of 
the  old  wooden  platforms  at  the  top.. .were. ..almost  entirely  destroyed  by  weather  and  insects. 
The  roof,  ...  consisting  of  a  lime-flooring  placed  on  small  rafters  supported  by  two  massive 
stone  beams  on  which  the  pillar  for  the  instrument  rests,  appeared  to  be  in  good  order1. 

Cheaper  towere  had  to  be  used  elsewhere,  the  essentials  being — command  of 
clear  view  to  other  stations — 6olid  support  for  the  instrument,  isolated  from  the 
observer’s  platform — facility  for  centering  the  instrument  precisely  over  one  mark 
at  the  top  of  the  tower  and  a  second  at  ground  level.  The  lower  mark  was  cut 
into  6ol'.d  rock  or  on  a  large  stone  firmly  embedded. 

Each  tower  had  to  be  sited  to  conform  to  a  symmetrical  lay-out  of  triangles 
and,  60  far  as  possible,  clear  of  danger  from  flood  and  erosion.  Height  was  cal¬ 
culated  to  allow  for  curvature  of  the  earth  and  command  over  buildings  and  trees. 

Construction  had  to  be  sound  enough  to  last  through  the  two  or  moie  monsoon 
seasons  that  might  elapse  before  final  observations  were  completed.  As  there  was 
danger  that  towers  higher  than  thirty  or  forty  feet  might  settle  out  of  the  vertical, 
it  was  considered  unwise  to  take  observations  within  three  or  four  months  of  con¬ 
struction.  It  was  accepted,  however,  that  when  a  tower  eventually  disintegrated 
the  debris  would  form  ample  protection  to  the  lower  markstone,  and  provide  a 
suitable  point  for  future  connection  and  identification  [  108  ]. 

Except  in  the  hills  and  uplands  of  central  India,  there  was  hardly  any  area 
where  towers  were  not  found  necessary.  Waugh’s  surveyors  had  to  devote  much 
time  and  thought  to  their  design  and  construction  on  their  many  lines  that  crossed 
the  Ganges  valley — skirted  the  foothills  of  Kumaun  and  Nepal — -and  traversed 
the  Brahmaputra  into  Assam.  From  Calcutta  southwards  the  East  Coast  series 
lay  through  the  heart-breaking  swamps  and  plains  of  Orissa  for  more  than  two 
hundred  miles  with  hardly  a  hillock  to  help.  There  was  no  escape  from  tower- 
building  when  move  was  made  to  the  Punjab,  Sind,  and  the  Indus  valley*. 

In  his  instructions  for  the  Karara  series  shortly  after  he  became  Surveyor 
General,  Waugh  describes  the  type  of  tower  he  favoured  ; 

The  tower  is  constructed  of  unbumed  bricks  with  the  exception  of  the  central  core  or  pier 
which  is  of  masonry,  isolated  from  the  external  portion. ..so  as  to  furnish  an  independent 
support  for  the  instrument.  The  platform  is  from  16  to  18  fe6t  in  diameter,  and  the  dimensions 
at  the  base  are  increased  in  proportion  to  the  height.  ... 

The  ascent  is. ..by  a  circular  flight  of  steps  4  ft.  "broad,  each  step  having  a  tread  of  8  inches 
to  a  rise  of  6  inches.  These  must  be  built  at  the  same  time  with  the  tower  and  connected 
therewith,  ...  otherwise  the  staircase  will  bo  liable  to  separate.  ... 

The  height  required  for  the  tower  is  beBt  determined  by  observation,  but.. .may  be  deduced 
from  the  curvature  of  the  earth’s  surface*,  ...  reduced  by  the  altitude,  if  any,  of  the  site  shove 
the  general  level,  and  increased  by  the  height  of  any  intervening  obstacles.  ...  The  line  ef 
vision. ..should  pass  about  6  or  6  feet  above  the  ground  in  the  centre  of  the  ray.  ... 

The  central  pier  of  masonry. ..should  have  a  diameter  at  base  in  proportion  to  the  height,  U. 
and  the  diameter  at  top. ..limited  to  the  dimensions  of  the  stand  [  of  the  instrument  ].  ... 

’  from  Trotter,  27-&-S6  ;  OR  Trig.  1865-6.  'GTS.  vn.  Intro.  (  12-6  ).  *ht.  in  ft.  =  2/3  (  d  )/2. 
where  d  =  £  distance  In  miles. 
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Tl>e  depth  of  foundation  is  necessarily  dependent  on. ..height  of  the  tower  and  the  nature 
of  the  soil.  ...  For  towers  of  20  to  25  feet  a  footing  of  two  feet  is  usual  for  the  central  pier. 
The  inud  tower,  having  a  broad  base,  seldom  requires  more  than  6  inches  or  one  foot.  ...  In 
lands. ..subject  to  inundation. ..in  the  rainy  season,  it  will  be  advisable  to  construct  the  founda¬ 
tions  and  plinth  of  burned  brick.  ...  In  the  event  of  water  insinuating  itself  between  the 
masonry  pillar  and  the  mud  tower,  the  latter  would  inevitably  burst,  and. ..it  is  usual  to  cover 
the  whole  terreplein  of  the  tower  with  terrace  plaisterh 

For  raising  the  large  theodolites  Waugh  Tecoramended  straight  ramps  at  least 
Bix  feet  wide,  constructed  of  stone  and  timber  ; 

The  strength  of  the  ramp  should  always  be  first  tested  by  making  16  or  20  men  march  up 
and  down  it.  ...  In. case  of  a  storm  the  instrument  could  be  boxed  and  taken  down  as  rapidly 
as  if  it  w  ere  not  elevated  on  a  tower*. 

Towers  that  were  to  be  revisited  after  the  rains  required 
a  strong  thatch  over  the  tower  and  upon  the  stairs,  together  with  mats. ..upon  the  walls...f  as  ] 
protection  against  the  direct  effects  of  rain.  ...  Two  men  should  be  left  in  charge  of  each  tower 
to  protect  the  chappers  from  mischievous  violation,  and  repair  them  if  necessary.  One  of  these 
men  ought  to  visit  once  a  month  the  headquarters  of  the  party  for.. .receiving  pay  [and] 
reporting  the  state  of  the  towers*. 

Further  instructions  followed  in  a  circular  letter  of  1850  ; 

Square  towers  have  within  the  last  few  years  been  introduced.  ...  When  the  tower  is 
square  the  stair... enables  the  boxes  of  the  large  theodolite  to  be  carried  up  on  the  bamboo  poles 
instead  of  their  having  to  be  removed  from  the  box  when  taken  up  a  circular  one.  ... 

It  is  not  essentia]  to  cover  the  Tipper  surface  of  the  tower  and  pillar  with  lime  plaister...as 
it  always  cracks.  A  much  better  plan  is  to  cover  the  whole  of  the  upper  surface  of  the  pillar 
and  tower  with  loose  earth  to  the  depth  of  two  feet  in  the  centre,  which  fills  up  the  cracks,  and 
at  the  same  time  protects  the  top  of  the  pillar  and  the  markstone.  ... 

The  isolated  pillars. ..are  liable  to  deflect  very  considerably  from  the  perpendicular,  whereby 
the. ..upper  mark  cannot  be  relied  on  [  19,  42  ].  ...  If  some  of  the  observations  are  taken 
before,  and  some  after,  settlement,  ...  very  injurious  effects  may  be  anticipated. 

We  may  now  sum  up. ..regarding  the  several  kinds  of  towers  which  have  been  used.  ... 

1st.  Isolated  pillars  and  scaffodls  are  failures  owing  to  their  oscillating  with  the  wind.  ... 

2nd.  Hollow  towers  with  pillars  resting  on  cross  beams  and  a  boarded  platform,  similar 
to  the  plan  given  in  Col.  Everest’s  work,  have  succeeded  well4  [  tv,  82  ].  The  mark  being  on 
the  ground  cannot  be  deflected  and  is  easily  referred  to.  Altho’  the  isolation  of  the  instrument 
is  not  theoretically  perfect.. .no  evil  results  have  been  observed.  ... 

The  Barrackpore  base-line  towers  are  75  feet  high,  and  the  towers  of  the  Great  Arc  were 
chiefly  60  and  60  feet.  Col.  Everest  used  stone  cross  beams,  and  the  total  expenses  of  his 
towers  were  2,000  and  3,000  Rs.  each  [  xv,  94,  83  ].  The  towers  of  the  Calcutta  Meridional 
series  cost  about  300  Rs.  on  an  average,  but  wooden  beams  were  used  [  108  ]. 

To  avoid  the  risk. ..of  craning  up  the  instrument,  the  solid  tower  was  introduced  by  Captain 
Renny-Tailyour  in  1835—6.  These  were  originally  built  of  mud. ..and  cost  about  Rs.  5  per  foot 
of  height.  ...  Afterwards  infernal  isolated  pillars  were  added,  the  expense  rising  to  6  or  7  Rs. 
per  foot  vertical.  After  a  short  trial  it  was  found  necessary  to  add  buttresses.  These  towers 
were. ..very  convenient.  ...  The  instrument  could  be  put  up. ..the  moment  it  arrived.  ... 

The  stability  of  the  upper  marks  cannot  be  trusted,  consequently  where  solid  towers  have 
been  built,  external  marks  should  be  added  as  a  test  of  deflection,  but  for  new  towers  the  means 
should  be  given  for  referring  directly  to  the  under-mark  by  a  perforated  pillar  and  vault.  This 
vault  must  be  closed  on  leaving  the  station  [  41,  109  ]5. 

To  provide  against  the  vibration  of  a  high  centra]  masonry  pillar,  Waugh 
advocated  all-round  support  for  part  of  its  height  by  a  mound  of  earth  and  brushwood, 
the  observer  working  from  a  wooden  scaffold  [  108  ].  To  provide  against  destruction 
of  the;  upper  markstone,  he  recommended  the  insertion  of  an  intermediate  mark 
some  six  feet  below  the  top  of  the  pillar,  and  the  removal  of  the  lower  part,  of  the 
ramp  or  Bteps  after  observation®.  He  stressed  the  importance  of 

inserting  the  markstones  in  due  vertical  correspondence.  ...  Common  workmen  will  make  an 
error  of  a  foot  between  the  upj>er  and  lower  mark.  I  always  entrust  this  duty  to  a  Sub-Assis¬ 
tant  or  to  a  carpenter  whom  I  had  trained  to  habits  of  accuracy. 

>DPn.  598  (  32  ),  SG.  to  Skortrede,  19-12-13.  ’DDu.  199  (  168-70  ),  SG,  to  R.  J.  Walker,  29-8-16. 
'chav-par  <=  sloping  thatch;  DDn.  <98  (  8  ),  no.,  18-4-44.  'ilcrdl.  Arc,  n,  pi.  25.  ‘DDn.  598  (  36-44), 
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Captain  Renny... caused  a  markstone  to  be  buried  in  the  foundation  and  four  markstones 
to  be  buried  in  the  ground  exterior  to  the  intended  structure,  so  that  cross  threads  stretched 
between  the  latter  corresponded  with  the  centre  mark.  The  upper  mark  was  afterwards 
placed  by  himself  or  assistants  by  reference  to  the  exterior  marks,  using  plumblines.  ... 

On  the  Ranghir  series  I  had  a  hollow  tube  in  the  pillar  which  admitted  of  direct  reference  to 
the  mark  at  the  base  ;  side  arches  [  were  ]  also  furnished  to  admit  light  and  olean  the  mark1. 

In  1870  General  Walker  reviewed  the  developments  of  tower  design  ; 

In  course  of  time  it  was  ascertained  that  a  tower  with  a  solid  central  pillar  was  not. ..per¬ 
fect.  ...  The  pillar  was  found  to  be  liable  to  settle  to  one  side.  ...  The  settlement  commonly 
occurred  diiring  the  monsoon. ..when  the  ground  round  the  base  of  a  tower  is  generally  flooded 
with  water.  ...  For  some  time  the  evil  was  not  suspected  because.. .the  structures  were  fashioned 
rudely  and  irregularly  by  common. ..artificers,  and  there  was  always  a  doubt  whether  a 
deviation. ..was  due  to  actual  deflection  or  to  the  crooked  eyes  of  the  builders. 

It  was  guarded  against.. .by  making  the  pillars  hollow  instead  of  solid,  with  a  vertical  shaft 
running  through  them  down  which  the  markstone — now  placed  at  the  ground  level  instead  of 
on  the  top  of  the  pillar —  ...  could  be  seen  from  above  and  plumbed  over.  A  passage  through 
the  base  of  the  tower  gives  access  and  light  to  the  markstone.  This  arrangement  was  intro¬ 
duced  by  Colonel  Waugh  about  the  year  1852,  and  has  been  attended  with  excellent  results. 

In  portions  of  lower  Bengal,  which  are  always  damp  and  humid,  and  liable  to  heavy  falls 
of  rain  during  the  working  season  [  463  n.3  ],  it  has  occasionally  been  found  necessary  revert 
to  Colonel  Everest’s  form  of  a  hollow  rectangular  tower  built  of  masonry.  ... 

In  other  parts  of  Bengal  bamboos  have  been  plentiful,  whilst  burnt  bricks  have  been  difficult 
to  procure.  ...  Bricks  have,  therefore,  only  been  obtained  in  sufficient  quantities  for.. .the 
pillai,  and  the  surrounding  platform  has  been  fabricated  of.bamboos  and  matting. 

In  the  drier  climates  of  the  Punjab  and  the  North-West  Provinces  the  platform  is  usually 
built  of  sun-dried  bricks  moulded  on  the  spot,  and  occasionally  clods  of  earth,  faggots  of  wood, 
or  any  other  materials  which  were  serviceable  and  handy  have  been  employed. 

Various  types  of  towers  had  been  used  on  the  North-East  Quadrilateral,  mostly 
with  unskilled  labour  and  the  strictest  economy  ; 

On  the  Budhon  Series  solid  earthen  towers  were  erected,  each  with  a  hollow  core  of  masonry 
in  its  centre,  from  1  foot  to  IS  inches  in  diameter,  to  admit  of  plumbing  over  a  mark  at  the 
ground  level,  to  which  access  was  obtained  through  a  vaulted  passage.  After  a  time. ..the 
hollow  core  gave  place  to  a  solid  core. 

On  the  Ranghir  Series  perforated  pillars  wero  built,  around  which  temporary  platforms 
were  erected  on  posts  at  the  time  of  observation.  These  pillars  were  found  to  oscillate  with 
the  wind  ;  thus  the  arrangement  was  disapproved  of,  and  it  does  not  seem  to  have  been  adopted 
on  any  other  series.  It  was,  however,  introduced  several  years  afterwards  in  the  modern 
triangulation,  ...  but  with  the  precaution  of  constructiong  wails  of  bamboos  and  matting 
round  the  posts. ..to  protect  the  pillars  from  the  wind2. 

On  the  closing  of  the  North-East  Longitudinal  with  the  Calcutta  meridional 
series  “a  much  larger  linear  closing  error  was  found  than  had  been  met  with  on  any 
previous  occasion”.  This  was  traced  to' the  deflection  of  several  towers  near  the 
junction  which  were  proved  to  have  deflected  several  inches,  probably  as  the  result 
of  wator  penetrating  into  thoir  foundations  [  19,  30,  106  ]. 

For  many  years  this  evil  was  not  suspected,  ...  but  eventually  the  magnitudes  of  the  clos¬ 
ing  errors. ..as  compared  with  triangulation  carried  over  the  hill  stations  made  it  only  too 
evident  that  deflections  must  have  occurred  at  some  of  the  towers.  ... 

This  tendency  to  deflection  led  to  the  introduction. ..of  towers  with  central  masonry  pillars, 
perforated  vertically,  and  having  vaulted  passages  leading  to  the  ground  level  markstone. 
Owing  to  this  distrust  of  the  towers  and  the  inferiority  of  the  instruments  used, 
“the  final  reduction  of  the  North-East  Quadrilateral  was  6et  aside  to  be  takon  up 
after  the  completion  of”  that  of  the  two  adjacent  Quadrilaterals  [  21  ]3. 

-Along  the  ill-definod  banks  of  constantly  shifting  rivorB  many  towers  were 
w&shed  away  before  they  could  be  used,  and  many  were  the  complaints  of  revenue 
surveyors  who  vainly  searched  some  years  later,  but,  writes  Waugh,  it  was  unfair 
to  blame  the  Great  Trigonometrical  Survey  when  the  country 

is  altogether  flat  and  subject  to  widespread  inundation,  as  well  as  to  sliiftings  of  the  river.  ... 

’DDn.  492  (  136-9  ),  SO.  to  R.  J.  Walker,  28-9-40.  'QTS.  rr  (  40  ;  pi.  2  )  ;  vn  (  13  ).  >GT3.  vu 
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There  can  be  no  permanence  whore  natural  law  e  have  ordained  that  the  ground  should  be  ever 
changing,  end  to  complain  of  the  loss  of  stations  so  situated  is  to  quarrel  with  nature  herself. 

Permanent  towers  could  not  be  provided  juBt  to  please  the  revenue  surveyors ; 

Permanence  could  only  have  been  secured  by  strong  masonry’  towers  Buch  as  were  used  on 
the  Great  Arc.  ...  Tower  sites  and  station  marks  would  always  be  found,  and  thus  give 
permanent  marks. ..for  the  revenue  survey,  and  in  case  of  the  azimuth  being  required  it  could 
always  be  determined  by  ray-trace  without  using  iho  towers.  ...  Colonel  Everest...!aid  it  down... 
that  the  elevated  towers  wore  only’  required  for  the  continuous  triangulation,  and  after  this  was 
established  the  towers  might  be  removed  or  allowed  to  fall,  because  all  the  objects  of  detail 
measurement  might  be  secured  by  reference  to  the  ground  marks  [  105  j.  ... 

For  the  Calcutta  Meridional  series  the  number  of  towers. ..was  48,  wliich  would  have  cost 
96,000  rupees  if  the  permanence. ..had  been  made  a  principal  object,  whereas  the  actual  cost 
was  about  12,000  rupees.  ...  The  towers  of  themselves  have  done  their  duty  when  the  triangula- 
tion  is  finished  and  has  closed  satisfactorily  [  106 


Towers  :  East  Coast 

The  erection  of  satisfactory  towors  across  the  low,  flat,  congested  country  south 
of  Calcutta  was  a  main  problem  of  the  Coast  Scries  for  several  seasons.  Several 
of  the  old  towers  of  t  ho  Calcutta  Longitudinal  wore  brought  into  uso  [  24  ]  ; 

The  platforms,  ladders,  and  oilier  woodwork  are  more  or  lees  rotten,  but  the  towers  them¬ 
selves  appear  to  be  uninjured.  The  tower  at  Dilakoss  is  an  old  semaphore  tower,  as  is  also  the 
tower  at  Nibria  [  in,  264  ].  The  towers  at  the  base  and  at  Bola  are  hollow  square  towors  built 
purposely  for  the  Great  Trigonometrical  Survey8.  ... 

At.. .stations  selected  tliis  season. ..I  have  adopted  the  square  hollow  tower,  but  in  the  low 
marshy  country  on  both  sides  of  the  Hooghly  south  of  Calcutta  the  cost  of  materials  for  building 
is  very  great — the  expense  of  carrying  them  enormous — not  to  mention  the  labour  and  difficulty 
of  transporting  heavy  materials  through  a  swamp,  for  the  most  part  too  wet  for  cattle,  and  too 
dry  to  admit  the  smallest  boat  to  float3. 

During  6cason  1847-8 

Mr.  James  was  detached  with  carpenters  and  bricklay  ers  to  make  the  necessary  alterations  in 
the  platforms  of  the  old  towers  at  the  north  end  of  the  base,  Dilakos,  Banibori  (  built  in  the 
season  1846-7  ),  and  at  Nibria,  executing  at  the  same  time  such  repairs  as  were  needful  to  the 
ladders  and  other  woodwork,  and  at  the  latter  place  putting  up  a  new  platform,  the  old  one 
being  much  decayed  and  unsafe4. 

AYaugh  preferred  earthen  mounds  to  Hill’s  wooden  scaffolds  [23  ]. 

The  objections  to  detached  pillars  with  scaffolds  are  tliree-fold.  lBt.  They  vibrate  with 
the  wind.  2nd.  They  are  liable  to  deflect  from  the  perpendicular.  3rd.  The  scaffold  from 
yielding  and  straining  is  liable  to  come  into  contact  with  the  pillar.  ... 

Mounds  of  earth  thrown  up  round  your  pillars  would  form. ..convenient  substitutes  for 
towers.  ...  The  most  ordinary  labourers  can  throw  up  a  mound,  whereas  towers  requiro 
brickmakers  and  layers,  '...  artizans  difficult  to  procure  in  the  jungles.  ...  If  the  mound  and 
pillar  bo  resorted  to,  the  latter  must  be  isolated  for  at  least  six  feet  from  the  summit.  ...  A  well 
of  wattle  composed  of  poles  and  brushwood  interlaced  might  be  sufficient  to  relieve  the  upper 
part  of  the  pillar  from  lateral  pressure  and. ..vibration  from  the  tread  of  observers.  ... 

Never,  under  any  circumstances,  ...  use  a  pillar  without  buttressing  it  with  a  mound  to 
at  least  ono  half  its  height.  ...  In  almost  every  case  the  pillars  used  in  the  Upper  Provinces 
were  found  to  deviate  from  the  perpendicular.  ...  The  best  plan  is  to  bury  four  external  marks 
stones  beyond  the  base  of  the  mound,  and  duly  corresponding  with  the  lower  central  mark. 
The  upper  mark  can  then  be  examined. ..after  allowing  lime  for  settlement  [  106  J6. 

Diiring  8oason  1848-9,  writes  Hill, 

the  towers  progressed  with  considerable  celerity,  and  although  in  some  instances,  owing 
to  the'qunntitv  of  salt  in  the  soil  rendering  it  unfit  for  bricks,  ...  part  of  the  buildings  fell  and 
retarded  tlie  builders.  ...  In  many  cases  the  soil  near  the  sites  of  the  towers  was  either  so  Bandy, 
or  more  frequently  so  deeply  impregnated  with  salt,  as  to  be  totally  unfit  for  making  bricks.  ... 
From  scarcity  of  fuel  for. ..burning  them,  kiln-burnt  bricks  cost  considerable  more  than  usual. 
Lime  also  is  exceedingly  scarce,  and. ..had  to  be  transported. ..from  a  considerable  distance.  ... 

1  DDd.  478  (7  ),  SG.  to  DSG.,  28-6-60.  *  Report  on  these  towers,  1-C-6S,  DDd.  159  (  91-103). 

•DDn.  593  (  3  ),  Hill  to  SG.,  20-7-47.  4DDn.  507  (  41  ),  Hill  to  SG.,  11-7-4B.  ‘DDd.  506  (  281  j, 
SG.  to  Rill,  7-9-48. 
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It  has  been  found. ..necessary  to  increase  the  width  of  the  stairs  leading  to  the  summit  of 
the  towors  to.. .carry  up  tire  body  of  the  24-inch  theodolite1. 

After  Hill’s  departure  and  until  Peyton  took  over  in  1852  progress  was  frequently 
held  up  by  the  towers  being  badly  sited,  though  Waugh  did  not  agree  with  all  of 
Strange’s  criticisms  [  26  ]  ; 

Solid  towers  have  been  used. ..on  other  series  with  complete  success,  being  built  according 
to  the  principles  of  their  original  inventor  [  Renny  ].  It  does  not  follow.. .that  if  solid  towers 
are  carefully  constructed  and  the  upper  mark  scrupulously  fixed,  as  it  used  formerly  to  be, 
that  the  result  will  be  want  of  integrity.  Finding,  however,  that.. .there  was  no  certainty  of 
an  adherence  to  true  engineering  principles,  ...  I  ordered  the  solid  system. ..to  be  discontinued. 

That  it  was  sklopted  and  persevered  in  on  the  Coast  Series  is  no  doubt  a  matter  of.. .regret, 
but  the  repetition  of  angles  and  the  test  azimuths. ..afford  satisfactory  evidence  of  the  excellence 
of  the  tower  building.  ...  When  the  work  comes  to  be  finally  tested  by  a  measured  base. ..it 
will  be  seen  whether  there  is  any  reason  to  doubt  the  integrity  of  the  stations.  ...  The  only 
wav  to  avoid  uncertainty  is  to  adopt  perforated  towers  [  107  ]2. 


Towers  :  Indus  Valley 

In  the  loDg  stretch  of  eight  degrees  covered  by  the  Great  Longitudinal  series 
to  the  borders  of  Sind,  towers  had  been  required  at  two  stations  only,  and  Strange 
had  been  greatly  relieved  to  learn  from  Rossenrode  that  none  would  be  required  in 
crossing  the  “little  desert”  [  39-40  ].  The  plains  of  lower  Sind  and  the  passage  of 
the  Indus  were  another  matter,  and  called  for  eleven  towers  of  heights  from  15  to 
40  feet.  When  the  Surveyor  General  found  an  unwelcome  discrepancy  between 
the  measured  length  of  the  Karachi  base  and  the  length  computed  by  triangu¬ 
lation,  he  accepted  the  suggestion  that  this  might  have  been  due  to  uneven  settle¬ 
ment  of  some  of  the  central  pillars,  which  had  been  built  on  artificial  mounds 
with  insufficient  foundations  [rv,  82-3  ;  v,  42  ]s.  To  ensure  that  there  should  be 
uo  such  cause  for  anxiety  on  the  Groat  Indus  series,  he  advised  Tennant  to  build  all 
his  pillars  with  a  vertical  passage,  or  perforation,  from  base  to  summit  [  107,  no  ]. 

In  the  year  I860,  anticipating  the  requirements. ..in  the  desert  of  Sind,  I  issued  elaborate 
instructions  for  building  trigonometrical  station  towers  f  106  ].  ...  Instead  of  laying  down  a 
single  regulation  plan  to  be  followed  without  discrimination,  ...  I  gave  an  account  of  every 
experiment  which  had  been  tried,  with  the  advantages  or  disadvantages  which  had  been 
ascertained,  ...“but  for  new  towers  the  means  should  be  given  for  referring  directly  to  the 
under-mark  by  a  perforated  pillar  and  vault”  [  106,  no,  112  ].  ... 

The  infinite  variety  of  circumstances  to  which  we  are  liable. ..may.. .warrant  occasional 
deviations  in  special  cases.  ...  It  is  not  desirable  to  exclude  the  free  exercise  of  judgement 
and  skill  on  the  part  of  scientific  officers.  ...  Mo  man  with  any  pretensions  to  science  can  at 
any  time  say  that  the  limits  of  perfectibility  have  been  attained. 

The  qualities  required  in  a  trigonometrical  station  are  ;  1st.  Perfect  steadiness  and  isola¬ 
tion  of  the  instrument.  2nd.  Indelibility  and  invariability  of  position  in  the  mark.  3rd. 
Safety  of  the  instrument.  4th.  Facility  of  construction  or  economy  of  time.  6th.  Economy 
of  expense.  6th.  Convenience  of  access.  Perfection  in  all  of  them  is  not  likely  to  be  obtained 
simultaneously.  ... 

The  Great  Indus  Series  is  a  work  of  the  first  order.  ...  All  the  pains  taken  to  observe  angles 
to  tenths  of  seconds,  and  obtain  results  defined  in  accuracy  by  fractions  of  an  inch  to  the  mile, 
would  be  utterly  thrown  away  if  settlements  took  place  to  the  extent  of  1  foot  deviation  in 
your  marks,  equivalent  to  3  or  4  seconds  in  your  angles.  ... 

I  would  recommend  that  where  solid  towers  have  been  already  erected  exterior  marks  of 
reference  should  be  fixed,  ...  and  that  the  perforated  tower  Bhould  have  a  fair  trial  in  future.  ... 

I  An  important  alteration  has  been  introduce  in  the  method  of  referring  to  the  lower  mark.  ... 
The  lower  markstone,  instead  of  being  fixed  by  the  builder,  is  left  for  the  observer  to  insert. 
The  builder  fixes  a  plug  of  bard  wood  securely  into  the  aperture  at  the  summit.  This  plug 
has  a  fine  hole  drilled  through  it,  small  at  the  upper  surface,  say  half  an  inch  in  thickness,  and 
wider  below.  The  signals  are  centered  over  this  dot  under  which  the  observer  afterwards 
fixes  the  lower  mark  by  means  of  a  heavy  plummet  or  look-down  telescope  [  106  ].  ... 

1  DDn.  693  (  105  ),  Hill  to  80.,  23-8-49.  * 
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Tho  anxiety  to  carry  out  the  theory  of  isolation. ..hag  led  to  the  praotioe  of  building  the 
pillar  for  the  instrument  separate  from  the  tower  from  the  foundation,  but  the  diameter.. .is 
too  Binall  for  stability.  Hence,  unless  the  isolating  cavity  is  filled  up  with  sand,  the  pillar  is 
liable  to  deflect.  Sand. ..destroys  the  communication  of  forces  calculated  to  disriirb...the  pillar  ; 
...  at  the  same  time  it  affords  that  firm  lateral  support.. .to  prevent  unequal  settlement1.  ... 

All  the  advantages  of  isolation  can  be  practically  secured  by  an  Bnnular  vacuity  of  only 
6  feet  deep,  to  be  filled  with  sand.  The  instrument  shall. ..stand  independent  of  the  tread  to 
persons  on  the  tower,  as. ..tested  by. ..level  and  telescope.  The  level  should  not  exliibit  vibra¬ 
tion,  far  less  deflection,  when  two  or  three  persons  walk  with  heavy  tread  round  the  instrument., 
nor  should  the  telescope  when  pointed  on  a  fixed  mark  exhibit  either  tremor  or  deflection... 
when  two  or  three  persons  stand  first  on  one  side,  and  then  on  the  other.  ... 

Mr.  Logan  last  year  made  liis  pillars  7$  feet  square  at  base,  and  diameter  at  summit  of 
only  3 1  feet,  the  height  averaging  about  30  feet.  He  carried  his  masonry  up  square  and  per¬ 
pendicular,  the. ..batter  being  provided  for  by  offsets  at  intervals.  The  upper  6  feet  consisted 
of  a  round  pillar  isolated  by  an  annular  well. 

The  vault  giving  access  to  the  lower  mark  was  to  bo  filled  up  by  the  last  signallers 
using  the  tower  ; 

If  a  perforated  tower  falls,  that.. .cannot  effect  the  mark  on  the  ground,  over  which  the 
debris  will  form  a  protecting  annulus.  If  mischievous  persons  attack  e  perforated  tower,  the 
mark  on  the  ground  is  not  readily  accessible  because  the  vaulted  passages  are  closed  up.  It 
iB  usual  to  cover  the  top  of  every  tower — when  it  is  left — with  a  mound  of  earth,  and  to  cut 
away  the  ramp.  All  reasonable  risk  of  mischief.. .might  be  effectually  prevented  by  burying 
a  lower  raarkstone  below  the  one  on  the  surface*. 

Waugh  describes  in  detail  the  procedure  to  be  followed  at  a  perforated  tower  ; 

The  observer.. .will  open  out  the  vault — plumb  the  lower  mark — and  record  any  deviation 
which  may  have  occurred  since  the  tower  was  built.  From  this  he  can  infer  whether  the  stab¬ 
ility  of  the  upper  mark  can  be  trusted  for  the  short  remaining  period  required. 

He  will  then  efface  the  builder’s  lower  mark,  and  engrave  a  permanent  low  er  mark  corres¬ 
ponding  to  the  mark  used  by  the  signaller.  If  the  stability  of  the  tower  can  be  relied  on,  the 
vault  may  now  be  closed  up  finally,  otherwise  there  is  no  alternative  but  to  centre  both  instru¬ 
ment  and  signal  rigorously  by  the  lower  mark,  using  no  intermediate  plug  whatever3. 

In  May  1855  Tennant’s  assistant,  Burt,  came  in  from  revising  the  lay-out  of 
tower  stations  which  Rossenrode  had  prepared  two'years  earlier  [45-6, 100  ]  ; 

He. ..had  been  much  delayed  by  the  rain,  and  a  large  number  of  kutcba  bricks  were  des¬ 
troyed.  The  masons  have  been  very  scarce,  and  few  towers  have. ..been  got  into  proper  order.  ... 
Only  three. ..will  not  require  considerable  repair,  and  two  renewal  entirely.  ...  It  will  be  far 
better,  and  eventually  less  expensive,  to  re-select,  the  series  beyond. ..Maru  Pir.  ... 

The  towers  at  Mir  Khan,  Hairo,  Maru  Pir,  are  rebuilt,  and  Sabar  Khan  repaired,  ready  for 
the  next  season.  ...  Mr.  Burt  has  done  all  that  could  be  expected  owing  to  the  great  scarcity 
of  masons.  The  Hairo  tower.. .has  been  the  only  one  which  has  been  built  hollow.  It  was 
found  impossible  to  build  that  at  Mir  Khan  on  this  pattern  as  not  a  single  mason  capable  of 
turning  an  arch  could  be  got,  ...  and  no  member  of  the  party  had  evei  seen  such  a  tower. 

May  I  request  the  favour  of  your  sending  down  one  or  two  copies  of  the  Roorkee  treatise 
on  brick -making  and  on  building4. 

He  estimated  that  about  120  towers  would  be  required  between  Sukkur  and 
Kalabagh,  and  asked  permission  to  engage  a  special  establishment  for  thB  work,  to 
include  6  bricklayers  @  Re.  10,  and  6  brickmakers  @  Rs.  7  ; 

Inundated  as  a  considerable  portion  of  the  country. ..generally  is,  it  seems  unlikely  that 
tower  building  can  be  carried  on  during  the  season  of  the  river’s  flood  without  injury  to  the 
health  of  the  men  employed,  even  if  it  be  practicable  at  all6. 

Wogk  on  this  section  was  suspended  between  1856  to  1858,  and  these  towers 
w'ere  built  by  Armstrong  and  Keelan  during  season  1858-9  [  48-9  ]  ; 

The  estimated  heights  of  towers  [writes  Waugh]. ..are  much  higher  than  I  should  have  ex¬ 
pected.  ~...  It  is  bad  economy,  however,  to  stint  in  height.  ...  It  appears  to  have  been  a 
judicious  measure  on  Mr.  Armstrong’s  part  quartering  with  his  party  at  Bakar,  close  to  the 
scene  of  operations.  ...  Mr.  Rossenrode’s  towers  were  considered  unsatisfactory  by  Lieutenant 
Tennant,  who  was  inclined  to  attribute  their  failure  to. ..inefficient  contractors.  If  Mr.  Armstrong 
employs  the  contract  system  the  erection  of  the  towers  will  require  strict  supervision®. 

1  DDn.  592  (  3  ),  SG.  to  Tennant,  9-1-54.  »ib.  (25),  SG.  to  Tennant,  6-3-54.  »ib.  (182),  SG. 
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Koclan  had  iDAny  disappointments.  reporting  on  one  dccaeion  that 
a  messengor  came  in  yesterday  from  the  lampmnn  at  H.,  informing  me  that  the  tower  at  that 
station  had  come  down,  and  the  pillar  only  was  fonnd  standing.  ...  The  tower  came  down  two 
or  tliree  days  after  it  was  comploted,  and  it  is  hard  to  Bay  what  was  the  cause,  but  I... 
believe  that  no  precautions  wore  taken  for  sinking  a  proper  foundation,  ...  and  further  that 
the  bricks  were  mucin  of  the  samo  sandy  soil,  or. ..not  sufficiently  dry  before  being  used.  It  is 
very  disheartening,  this  oocurring  in  the  middle  of  the  work,  and  just  as  the  tower  was  wanted. 
It  took  3,  or  nearly  3,  montlis  to  complete  it,  and  it  is  impossible  to  say  when  it  will  be  ready1. 

When  ho  mnno  to  observe  at  this  tower  a  fow  weeks  later 
the  raj’s. ..had  to  bu  re-cleared. ..as  those  cut  by  Mr.  Ryall...were  crooked.  At  the  same  time 
Jhangal  Panora  and  Wasand  were  found  to  be  refraction  rajs,  the  former  requiring  a  scaffold¬ 
ing  of  26  feet  and  the  latter  one  of  17  feet  before  vertical  observations  could  be  obtained.  ... 
It  was  after  much  delay  I  could  collect  and  prepare  materials  sufficient — ...timber,  bamboOB 
and  rope — for  so  many  stations  simultaneously. 

The  tower  stands  on  low  ground  and  the  rajs  to  the  surrounding  stations  pass  either  over 
high  belts  of  land  or  banks  of  the  numerous  canals  which  abound  in  the  district,  and  for  which 
no  provision  was  made  in  the  height  of  the  towers. 

Walker  cormnonts  unkindly  that  “Mr.  Keelan  seems  to  be  bilious  for  he  Bpeaks 
of  having  to  cut  rnvs  and  erect  platforms  for  himself  as  a  hardship”*. 


Towjers  :  Punjab 


Scarcity  of  water  was  one  of  tho  troubles  that  cramped  the  building  of  towers 
in  the  Punjab.  Walker  writos  to  Shelverton  who  was  working  on  tho  approximate 
series  for  the  Jogi  Tila  series  ; 

In  your  selection  of  stations,  ...  however,  ej-mmetrical  a  triangle  may  be,  if  one  of  its  sta¬ 
tions  falls  in  the  midst  of  a  waste  of  sand,  ...  you  will  not  be  able  to  sink  a  well,  and  will  con¬ 
sequently  be  compelled  to  send  some  distance  for  bricks,  clay,  mortar,  and  water  [  52-3  ].  ... 

Your  everj’  workman  must  be  brought  from  great  distances,  and. ..you  will  have  to  make 
arrangements  for  the  carriage  of  provisions  for  them  as  well  as  for  your  own  people,  for  which... 
you  may  have  to  send  thirty  or  forty  miles.  ... 

On  selecting  a  favourable  position  for  a  station,  your  first  care  must  be  to  have  a  kacha 
well  sunk  close  bj-.  These  wells. ..maj’... be  dug  for  about  Re.  30.  In  moBt  cases,  therefore, 
it  will. ..be  preferable  to  dig  a  well  than  to  send  a  greater  distance  than  one  mile  for  water. 

Be  most  careful  not  to  choose  very  long  sides  unless  j-ou  have  the  clearest,  proof  that  the 
towers  built  on  them  will  become  mutually'  visible  at  minimum  refraction.  The  towers  con¬ 
structed  by  Dunlop  are  not,  and  cannot  be  made,  mutually  visible  without  resorting  to  the 
extraordinary  and  expensive  process  of  raising  each  tower  some  60  feet  in  height*. 

There  was  trouble  on  the  ray  between  Katbiala  and  Hola  [  52-3  ]  ;  Armstrong’s 
tower  at  the  former  station  had  collapsed  whilst  under  construction, 
and  if  it  were  to  be  raised  more  than  a  very  few  feet  it  w  ould  inevitably  full  down  again.  That 
at  Hila  has  not  met  with  any  such  mishap,  and  the  katclia  portion  is  very  good  and  firm.  But, 
unfortunately,  Mr.  Dunlop’s  endeavours  to  construct  cheap  towere  led  him  into  the  lamentable 
error  of  neglecting  to  base  the  central  pucka  pillars  on  good  foundations,  or  indeed  to  commenoe 
it  at  all  until  the  surrounding  kulcha  walls  wore  raisod  several  foot.  Be  then  stretches  2-inch 
planks  across  the  walls  and  builds  the  pucka  pillar  upon  tho  planks,  bo  that  the  most  important 
"portion  of  the  whole  structure  is  the  least  trustworthy.  To  raise  the  Hila  tower  therefore,  it  must 
be  first  pulled  down,  and  rebuilt  from  its  basement4  [  52  ]. 

Tor  the  Gurhagarh  series  running  south  through  the  Rajputana  desert,  [5i]> 
Shelverton,  who  bad  now  had  many  season’s  experience,  warns  his  assistant  that 
°ur  sides  should  never  be  shorter  than  nine  miles  and  seldom  exceed  eleven.  ...  Unless  your 
towera  stand  more  tlian  60  feet  above  tho  surrounding  level,  and  no  obstruction  intervene,  ... 
a  triangle  with  Bides  of  13  miles  will  only  delay  tho  progress  of  the  final  observations  [  1 01  ].  ... 

'  The  plan  of  tower  with  which  you  have  been  provided  is. ..the  most  economical  of  any  in 

with  us.  The  di/’>”UBions...are  24  ft.  by  19  ft.  at  base  ;  20  ft.  by  16  ft.  at  summit,  and 
30_ft.  in  height.  The  straight  stair  five  feet. ..leaves  at  the  summit  a  landing  6  ft.  by  10  ft.  for 
the  instrument  boxes,  and  a  platform  16  f  t.  square  for  the  observatory  tent. 

1  DDn.  724  (  235  ),  25-1-69.  ’  DDn.  710  (  263  ) ;  Walker  note®  od  Keelan ’»  letter  of  3-3-69.  ’DDn. 

722  (  II3  Walker  to  Gw-  Shelverton,  16-1—64.  4 16.  (  147),  Walker  to  SG.,  9—3-66. 
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Reconnaissance  &.  Preparation 


Dio  pucka  perforated  pillar  stands  on  a  plinth  seven  ft.  square,  and  is  generally  built  tip 
to  tl>e  height  of  24  ft.  by  a  succession  of  3  cubes.  ...  The  first  of  these  containie  the  archway... 
for  referenoe  to  the  markstone,  and  tire  upjorrnost  sustains  a  pillar  six  ft.  high  and  3  ft.  in  dia¬ 
meter,  with  an  annulus  of  2  inches  which  perfects  the  isolation  of  the  thoodcdite.  ...  'Die  per¬ 
foration  as  a  square  ojroning  of  a  foot  over  the  archway,  gradually  decreasing  to  a  hole  six 
inches  in  -diameter  at  the  top  of  the  pillar. 

The  materials  required  for  a  full  tower  of  such  construction  ar9  : — sun  dried  bricks,  12 
indies  by  6  by  3,  11,000 — baked  bricks. ..12, 000 — lime  20  to  30  maunds. 

Where  the  soil  is  firm  you  never  need  to  sink  your  foundations  more  than  two  feet  below 
the  surface,  but  on  mounds  which  in  this  country  are  the  cemeteries  of  the  surrounding  villages, 
you  will  find  superficial  digging  very  dangerous.  ... 

lf..-3'ou  engage  a  staff  of  six  intelligent  masons,  and  then  take  some  pains. ..to  point  out 
what  is  wanted  of  tliem,  you  will  find  tliat  they  will  soon  understand  their  work.  ... 

When  a  tower  is  completed  it  is  best  protected  from  tho  effects  of  wet  weathor  by  plaister- 
ing  it  all  round  with  a  cement  made  of  chopped  straw  and  mud.  To  preserve  the  “  terre-plein  ” 
at  the  summit,  and  prevent  water  from  finding  its  way  in. ..by  the  annulus,  a  mound  of  loose 
earth  with  an  easy  sloj>e  to  the  sides,  and  similarly  plaistered  over  had  been  found  sufficient. 

Every  full  tower  6hculd  be  buttressed  all  round  to  the  height  of  at  least  eight  feet  with 
clods  such  as  ore  used  by  the  villagers. ..to  build  up  their  walls’. 


Platforms  &  Marks 

The  first  essentials  of  every  observation  station,  whether  on  hilltop  or  tower,  or 
othorwise,  was  the  stability  of  the  instrument  and  the  immobility  of  tho  mark  over 
which  instrument,  and  signals  were  centred.  The  mark  itself  was 

a  dot  with  a  concentric  circle,  cut  on  stone  by  means  of  a  pointed  chisel.  If  the  mark  can  be 
engraved  in  situation  so  much  tlte  better,  otherwise  a  large  stone — properly  marked — -ought  to 
be  buried  in  the  ground.  Over  this  a  small  platform  is  raised,  on  the  summit  of  which  another 
markstone  is  inserted  and  fixed  truly  vertical  over  the  lower  one.  ...  Measurements  and  obser¬ 
vations  are  usually  referred  to  the  upper  mark,  and  are  so  recorded  in  the  angle-book  records. 
Sometimes... it  is  necessary  to  raise  the  platform  to  a  considerable  height,  in  which  case  several 
marketones  are. ..inserted  and  their  relative  heights  recorded.  ... 

For  principal  stations  it  is  necessary  to  make  tliat  part  of  the  platform  on  wliich  the  instru¬ 
ment  rests  separate  and  distinct  from  that  on  which  the  observer  and  his  assistant  walk.  The 
instrument,  is  then  said  to  be  duly  isolated.  ...  The  annular  space  between  the  observer’s  stage 
and  the  central  pier  should  be  filled  up  with  gravel  or  sand,  otherwise  screws  or  other  parts  of 
the  apparatus  may  he  lost. 

Besides  the  uppermost  stone  it  is  usual  to  imbed  in  the  pier  three  picked  flat  heavy  stones 
for  the  tripod. ..to  stand  upon.  Diese  are  called  feet  stones,  and  they  should  be  duly  levelled, 
In  localities  where  the  ground  is  very  unsteady,  such  as  deep  black  cotton  soil,  1  have  found  it 
practicable  to  steady  a  theodolite  by  using  pickets  4  or  5  feet  long,  and  driving  them  into  the 
ground  for  the  stand. ..to  rest.  upon.  ... 

As  soon  as  all  the  observations  have  been  taken  at  any  station,  and  it  lia9  been  observed 
from  all  the  corresponding  stations,  it  is  no  longer  requiied  for  the  purposes  of  the  trigonometri¬ 
cal  survey,  and  it  should  have  a  pile  of  stones,  with  a  pole  and  brush  erected  over  it  in  oi  dcr  that 
it  may  he  visible  and  useful  to  the  detail  surveyors*. 

Strange  had  the  pillar  built  of  stone  in  lime  mortar  [  27  ],  and 
the  platform... oriented  so  tliat  the  observatory  tent  may  always  be  pitched  with  the  slit. ..con¬ 
forming  to  the  meridian.  The  platform  is  to  be  never  less  than  16  feet  square.  This  admits 
of  room  all  round  the  tent  for  the  man  employed  in  flashing  out  the  signals. 

The  upjier  markstone  is  merely  a  convenience  obtained  at  some  risk  of  error,  unless  the 
greatest  care  be  taken  in  fixing  it  vertically  over  the  lowest  mark,  and  in  ascertaining  the  dis¬ 
tance  between  the  two.  ...  The  lowest  mark  alone  constitutes  the  true  station8. 

Wa'ugh  notedthat  Colonel  Everest  and  Captain  Jacob  both 
advocated  dry  6tone  masonry.  I  have  seen  some  beautiful  specimens  of  those.  ...  The  use  of... 
ctone6  with  mud  cement  has  been  very  generally  condemned,  ...  but  the  great  principle  is 
isolation.  If  that  be  rigorously  carried  out,  defects  in  other  parts  will  be  less  influential. 

’PPn.  695  (  99  ),  Sheberton  to  Clarke,  17-11-59.  ’DDn.  601  (1),  Topo.  Jnstne.  1853  (  6  ),  no. 
’  ib.  (  1 64  ),  Strange  to  Roesenrodc,  26-2-56. 
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Tho  practice  of  building  platforms  during  the  progress  of  the  work  is  in  itself,  however,  a 
fertile  element  of  evil.  ...  All  construction  processes. ..are  more  or  less  liable  to  settlement.  ... 
After  a  long  lapse  of  time,  if  a  platform  looks  sound,  and  there  is  no  apparent  cause  to  doubf 
ite  stability  and  steadiness,  a  judicious  geodesist  would  not  disturb  the  upper  mark.  ...  If  ha 
was  compelled  to  disturb  that  mark  for  the  purpose  of  reconstructing  the  platform,  and  found 
a  want  of  identity  between  the  upper  and  lower  marks,  he  would  adopt  the  latter.  ... 

I  cannot  understand  liow  the  duty  of  building  platforms  got  divorced  from  the  approximate 
series.  That  undertaking  always  included  all  preparative  arrangements  whatever  [  99  ]*. 

Robinson  found  that  one  of  the  principal  stations  of  the  North  West  Longitudinal 
series  on  the  Ravi  River  had  been  tampered  with  [  210,  469-70  ]  ; 

At  Pagwonsir  I  was  delayed  5  days.  Some  fool  or  scoundrel  had  dug  up  and  carried  off 
the  marksfone.  Fortunately  I  found  the  lower  markstone  correct  and  firmly  bedded,  and  as 
I  bad  to  rebuild  the  station,  I  took  advantage  of  the  opportunity  to  raise  the  whole  eight 
feet  higher.  ...  Platform  isolated1. 

Important  stations  were  usually  handed  over  to  the  civil  authorities  when  all 
connections  had  been  completed,  and  the  Surveyor  General  directed  Renny  to  see 
to  the  “preservation  of  the  observatorj'  and  station  of  Kalianpur  ”  when  starting 
the  Great  Longitudinal  series  [  rv,  98  ;  v,  98  ].  Renny-duly  reported  that 
as  regards  the  observatory  and  adjoining  building,  all  the  woodwork  of  the  doors,  windows,  and 
meridional  aperture,  has  been  deposited  inside  the  buildings,  and  the  apertures  closed  up  with 
stone  and  mortar.  ...  The  meridional  aperture  in  the  roof  has  been  closed  in  with  sandstone 
slabs.  Hie  upper  half  of  the  steps. ..leading  to  the  roof.. .has  also  been  deposited  inside  the 
observatory,  but  tho  wood  is!. .unsafe  for  future  use. 

The  station  marks  on  the  platform  and  meridian  pillars  have  been  covered  over  by  domes 
of  mnsonry,  with  a  hollow  space  round  the  marks  to  admit  of  their  being  again  available.  ... 

A  paper  written  in  English,  Persian,  and  Mahratta,  explanatory  of  the  object  of  the  obser- 
vatorj'  is  placed  inside  on  the  pillar,  and  a  similar  document  enclosed  within  a  bottle  lies  under 
the  dome  of  the  station  platform.  ...  The  guard  furnished  by  the  Nawab  of  Tonk...wos 
removed. ..on  the  25th  of  November  last,  ...  the  day  after  my  arrival3  [469]. 

In  1806  it  was  ordered  that  all  stations  of  the  Great  Trigonometrical  Survey 
Bhould  be  placed  under  the  official  protection  of  district  magistrates,  and  visited 
periodically.  Reports  on  their  condition  were  to  be  submitted  annually  to  the 
Superintendent  Trigonometrical  Survey4.  In  pursuance  of  this  order  a  revenue 
assistant5  was  specially  deputed  to  give  suitable  protection  to  the  markstones  of  48 
tower  station  of  the  meridional  series  falling  in  the  North-Western  Provinces,  and 
hand  them  over  to  village  authorities.  Similar  arrangements  -were  carried  out  in 
other  parts  of  India6. 


1  DDn.  691  (  94  ),  RG.  to  Strange,  12-8-56.  *DDn.  731  (  20  ),  to  SG„  2-3-51.  ’  DDo.  516  (  177-8  ), 

23—4—49;  tbo’  in  excellent  preservation  in  1866,  the  observatory  no  longer  existed  50  years  later. 
4DDn.  15  (62  ),  no.  ots„  15-1-66.  *Wm.  Ivey  [  441  ].  •  GR.  Trig.  1865-6  (  5,21  ). 
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Parties  —  Becords  <L-  Beports  —  Dispersal  of  Errors. 

fllho  preliminary  work  of  tho  approximate  aorios  called  for  considerable  ex- 
I  i>erience,  good  judgoment,  and  adaptibility  lo  local  conditions,  and  was  ossontial 
to  the  execution  of  the  final  observations.  Nothing  whatever  could  be  left  to 
clianco  [26,  100].  Though  these  final  observations  were  invariably  undertaken 
by  the  oflicor  in  charge  of  the  survey  yet  they  were  by  comparison  a  mechanical  pro¬ 
cess,  requiring  tho  most  scrupulous  attention  to  minutiae.  Indeed  to  the  averago 
active  man  high-class  geodetic  observation  can  be  tho  most  t  edious  of  occupations. 
On  tho  other  hand,  it  is  the  actual  observer  who  “calls  tho  tune”.  He  it  is  who 
not  only  organizes  and  diroots  every  item  of  tho  preliminary  work,  but  is  also 
the  final  arbiter  of  its  sufficiency  and  completeness.  An  expeiienced  and  efficient 
observer  w  ould  never  commence  work  until  he  had  satisfied  himself — 

(  a  )  that  all  stations  had  been  wisely  selected  to  effect  the  very  best  layout 
suited  to  the  ground  [  100  ]. 

(  b  )  that  he  would  have  a  clear  line  of  sight  to  each  station  of  liis  programme, 
and  that  each  station  was  provided  with  suitable  signals,  properly  centred  over  a 
permanent  mark,  and  manned  by  efficient  signallers. 

(  c  )  that  the  station  from  which  he  was  obsorving,  and  those  from  which  he 
would  shorty  observe,  were  properly  constructed,  with  a  permanently  fixed  mark- 
stone,  and  a  rigid  pillar  for  the  instrument,  isolated  from  tho  observer’s  platform. 

( d  )  that  his  instrument,  accessory  lamps  and  other  gear,  were  all  in  perfect 
working  order,  and  that  his  recorder,  if  he  had  one,  was  fully  competent. 

The  sotting  up,  levelling,  and  adjustments  of  the  instrument,  the  intersection 
of  the  signals,  the  reading  of  the  scales,  the  changes  of  face  and  zero,  were  mat  ters 
of  routine,  calling  for  the  greatest  patience,  precision,  and  concentration,  in  all 
conditions  of  weather  and  atmosphere.  The  recording  and  reduction  of  observa¬ 
tions  followed  strict  rules  that  showed  up  the  quality  of  the  work  and  any  irregu¬ 
larities  that  called  for  investigation  and  possible  re-observation. 

Everest  had  laid  down  dotailed  procedure,  and  Waugh  was  strict  in  its  enforce¬ 
ment.  Most  of  the  changes  that  he  introduced  were  to  meet  tho  idiosyncrasies  of 
now  instruments.  He  regretted  Shortredo’s  departure  from 

the  system  of  uniformity  prescribed  by  my  predecessor,  because  established  forms  and  methods 
of  procedure  are  indis[>eiisable.  ...  Your  operations. ..form  but  a  8maU  portion  of  the  entire 
system  of  triangulation  every  part  of  which  should. ..be  exactly  similar,  so  as  to  be  capable  of 
oombining  together  into  a  complete  and  harmonious  work.  ... 

All  the  other  series  have  hitherto  been  executed  upon  one  uniform  system,  so  that  vour 
work  will  form  a  solitary  exception.  ...  If  a  deviation  from  rule  be  permitted  in  one  instance... 
there  is-no  calculating  the  extent  to  which  innovations  may  be  carried. 

Some- may  go  on  multiplying  the  number  of  zeros  for  the  sake  of  increased  accuracy,  while 
others  may. ..reduce  the  number  in  order  to  obtain  credit  for  economy  at  the  expense  of  preci¬ 
sion.  ...  Some. ..will. ..introduce  innovations  for  the  mere  love  of  change  [  392  ].  ... 

I  am  placed  in  an  awkward  position  in  forming  a  decision  upon  the  work  executed  by  you.  ... 
If.. .it  he  rejected. ..the  cost  of.. .repetition  would  not  bo  less  than  20,000  rupees,  in  addition 
to  which. ..tlie  completion  of  your  serios  would  be  postponed  as  least  a  twelve  month.  ...  I  have 
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decided  to  retain  the  work,  and  will  make  provision  for  its  informality  by  a  specific  explana¬ 
tion  in  the  preface  of  the  10th  volume  of  the  General  Report1  f  ii,  132  ]. 

On  the  introduction  of  the  new  24-inch  theodolites  [  152-4  ],  the  Surveyor 
General  issued  a  departmental  order,  of8th  July  1848,  laying  down  “Rules  regarding 
Observations  ”,  superseding  Everest’s  order  of  13th  February  1843. 


Changing  Zero 

Under  Everest’s  rules  for  the  3-ft.  theodolites,  readings  on  5  microscopes  were 
spread  equally  round  the  graduated  circle  by  means  of  three  rounds  of  angles  on 
each  of  four  settings,  or  three  changes  of  zero  by  arcs  of  9°  which,  being  repeated 
on  both  faces  by  reversal  of  the  telescope,  gave  24  independent  observations 
[  m,  258  ;  iv,  90  ;  v,  98  ]a.  It  was  Shortrede’s  departure  from  this  rule  which  had 
led  to  Waugh’s  remonstrance  [  114  ].  He  had  observed 

at  every  5°  instead  of.. .at  every  10°  of  the  limb.  I  was  led  to  adopt  this. ..on  account  of  the 
unsatisfactory'  manner  in  which  the  limb  has  been  graduated.  I  found  that  angles  taken  on 
different  parts  of  the  limb  differed  sometimes  more  than  40'  from  each  other.  ... 

No  dependence  could  be  placed  on  the  observations  of  single  faces,  and. ..the  division  of  the 
limb  was  such  that  the  two  faces  were  not  really  independent.  I  found  that  by  taking  the 
mean  of  the  two  faces  the  discrepancies  among  the  angles  were  generally  only  about  one-fourth 
of  what  they  were  on  opposite  faces.  ... 

The  division  being  manifestly  bad,  it  seemed  desirable  to  multiply  the  points  of  obser¬ 
vation.  ...  Notwithstanding  all  these  precautions,  the  angles  at  most  of  the  stations  are  not  so 
accordant  as  could  be  wished.  From  the  first  I  attributed  this  to  some  mechanical  defect,  ... 
but  it  was  not  till  I  got  to  the  last  two  stations  that  I  satisfied  myself  entirely  as  to  its  nature3. 

Waugh’s  objected  to  any  such  departure  from  standing  rules  [  392  ]  ; 

The  innovations. ..introduced  are  not  so  objectionable  in  reference  to  professional  accuracy 
as  to  departmental  uniformity.  ...  No  one  can  doubt  that  an  increase  of  the  number  of  zeros... 
must  produce  a  corresponding  degree  of  precision,  ...  but.. .at  the  sacrifice  of. .time  and 
money.  The  number  of  zeros  prescribed  by  my  preoecessor  was  decided  upon  after  mature  con  - 
sideration,  ...  and. ..a  considerable  increase  upon  the  practice  of  former  years.  ...  Observation 
atevery  10°  will  afford  a  rapid  approximation  to  the  truth,  ...  and. ..any  increase  to  the  number 
of  zeros  can  only  affect  the  mean  result  by  a  minute  fraction  of  a  second. 

I  am  an  advocate  for  the  repetition  of  angles  at  the  same  part  of  the  limb  because  the 
coincidence  which  such  observations  ought  to  exhibit  affords  the  sole  means  at  the  observer’s 
disposal  for  testing  the  state  of  the  instrument  and  the  quality  of  the  work  wliile  it  is  in  progress. 
Any  mistakes  that  may  be  committed  are  also  more  certain  of  detection,  ...  and  the  remedy 
may  be  applied  while  the  opportunity  is  witliin  the  observer’s  power.  ... 

Your  system  of  taking  a  single  observation  at  each  zero  transfers  the  responsibility  of  all 
errors  to  the  account  of  the  graduation4. 

In  1847  he  put  in  hand  a  series  of  experiments  to  ascertain  the  very  best  system 
for  ohanging  zero  when  using  the  new  24-inch  theodolites  f  153-4  ]•  He  set  five 
observers  to  observe  with  various  settings  and  wrote  to  Du  Vernet  ; 

Experience  shows  that  angles  taken  at  different  zeros  with  a  24-inch  instrument  vary  as 
much  as  8'  from  each  other,  while  the  3-feet  theodolite  gives  variations  not  exceeding  2'  to  3'. 
This  fact  clearly  indicates  that  a  greater  number  of  changes  of  zero  is  required  to  reduce  the  errors 
of  graduation  in  the  smaller  instrument  than  in  the  largor,  ...  and  I  think  it  will  be  absolutely 
indispensable  in  a  work  of  so  much  importance  as  the  North-West  series  to  take  with  the  24- 
inch  theodolite  24  angles  distributed  over  0  changes  of  zero,  and  as  thero  are  5  microscopes 
we  shall  thus  obtain  readings  at  every  6°  of  the  limb5. 

Ho  also  introduced  the  practice  of  changing  “likewise  the  minute,  ...  whereby 
the  readings  will  fall  on  different  parts  of  tho  (  miorornetor  )  Bcrew,  and  the  error 
of  tho  run  be  in  some  manner  compensated”.  He  asked  Renny  to  experiment  on 
the  T3.  3-ft.  thcodolito  with  various  settings,  still  koeping  to  tho  total  of  24  read¬ 
ings,  and  ho  writes  to  Strange  later  that 

in  my  opinion  the  number  of  observations,  24,  is  nmple.  ...  To  increase  that  number  would 

1 T3.  10  ;  DDn.  491  (  20-8  ),  31-3-44.  *DDn.  010  (  8  ),  SG.  to  Renny,  10-9-48  ;  ilerdl.  Are.  (  civii- 
x viii ).  ‘DDn.  521  (  58),  Skortrcde  to  SG.,  22-2-44.  ‘DDn.  491  [(  20-8  ),]  SG.  to  Sliortrede,  31-3-44. 
‘DDn.  492  (  58-71  ),  12-0-47. 
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cauBO  immense  delay  and  would  only  slightly  modify  the  results.  The  practice  of  repeating 
angles  3  times  on  the  sarno  divisions  conduces. ..to  extreme  perfection,  ...  for  nothing  but 
scrupulous  care  and  dolicacj’  can  produce  3  accordant  reBult-s,  whereas  when  2  observations 
only  are  taken  their  accordance  may  be  fortuitous  in  half  the  number  of  cases.  ... 

The  advantage  of  Colonel  Everest's  rule  can  hardly  be  over-estimated,  for  it  hnB  the  effect 
of  malting  almost  any  man  a  skilful  and  painstaking  observer.  The  question  is  whether,  when 
an  observer  has  been  trained,  it  is  safe  to  relax  the  rule1. 

Strange  reported  at  the  end  of  the  season  that  he  had  good  results  from  the 
reduced  number  of  inter  sect  ions  which  he  continued  so  long  as  he  was  working  on 
a  double  series  ; 

It  seems  to  me  that  under  general  circumstances  two  intersections  on  each  face  are  sufficient, 
provided  the  observer's  integrity  be  undoubted,  and  his  skill  Buch  as  to  justify  his  being  entrusted 
with  a  first-class  instrument.  ...  I  have  made  it  a  general  rule.. .not  to  consult  the  angle-book 
until  after  the  completion  of  each  face2. 

After  examining  these  experiments  Waugh  enunciated  a  law  governing  the  effects 
of  multiplication  of  observations  ; 

I  consider  all  graduation. ..to  be  subject  to  two  errors,  one  casual,  the  other  following  some 
law  of  distribution.  The  discovery  of  a  law  of  error  in  graduation  is  entirely  my  own,  and  has 
never,  that  I  am  aware  of,  been  put  forward  by  any  geodesist.  These  errors  we  seek  to  eliminate 
by  regular  systematic  change  of  zero,  which  is  Everest’6  Bystem.  Error  of  observation,  i.e.,  of 
intersection  and  reading  off,  is  eliminated  by  the  multiplication  of  observations.  ... 

The  casual  error  of  graduation  will  obviously  be  eliminated  by  a  sufficient  number  of  regular 
changes  of  zero  by  equal  arcs,  but  it  does  not  follow  that  if  a  law  of  graduation  does  exist,  that 
regular  changes  of  zero  will  eliminate  all  its  efiecte.  ...  Changes  of  zero  ought,  in  my  opinion, 
to  take  place  in  unoven  numbers,  whereby  we  shall  gain  the  advantage  of  fractional  quantities. 
For  this  reason  I  introduced  the  svslera  of  C  changes  of  zero  with  10  faces  instead  of  4  changes 
with  8  faces5. 


Observatory  Duties 

The  work  of  the  observatory  assistant-  in  handling  the  instrument,  managing 
the  lamps,  and  recording  the  observations,  was  most  important,  but  the  Surveyor 
General  protested  more  than  once  against  the  practice  of  keeping  two  assistants  for 
these  duties.  Du  Veraet  justifies  himself  ; 

I  have  occasionally,  unassisted,  measured  final  angles  with  a  grand  theodolite  having  five 
microscopes,  but  the  work  is  more  than  one  observer  can  properly  perform,  and  necessarily 
much  time  is  lost.  ...  The  hours  of  observing  in  this  climate  [  Assam  ]  being  limited  to  one  or 
two  hours  before  and  after  sunset,  I  request  that  I  may  be  always  allowed  the  aid  of  one  of  my 
assistants  in  the  observatory  in  addition  to  the  one  writing  the  angle-book4. 

Strange,  on  the  Coast  Series,  was  equally  insistent ; 

The  principal  operations  cannot  progress  with  that  vigour  which  you  so  much  desire  un¬ 
less  I  am  accompanied  by  an  additional  assistant  to  assist  with  the  observations.  ...  Not  a 
raw  untrained  hand,  but  as  skilful  an  observer  as  possible.  ...  The  instrument  bos  now  6  micro¬ 
meters  [153] — the  climate  is  extremely  unfavourable  to  observation — and  health  is  not  to  be 
reckoned  on  from  one  day  to  another.  ...  The  only  way. ..is  to  have  two  trained  observers  with 
the  instrument,  both  to  accelerate  the  observations  generally,  and  as  a  provision  against  sickness. 
...  [  No  fewer  than  80  days  liad  been  spent  at  six  stations  ]. 

I  should  have  been  sble  to  accomplish  certainly  double  that  quantity  with  the  help  of  a 
qualified  assistant,  for  not  only  would  the  observations  be  taken  more  quickly  with  such  help, 
but  greater  advantage  could  be  taken  of  the  intervals  of  fine  weather.. .which  are  generally 
very  short,  and  are  usually  succeeded  by  much  longer  intervals  of  bad  weather. 

The -Surveyor  General  was  insistent  on  tbe  neatness  and  legibility  of  the  original 
angle-book,  and  protested  against  describing  tbe  second  copy  as  the  ‘‘fair  oopy”  ; 

I  conclude  Hint  the  original  observations  were  first  recorded  roughly,  and  afterwards 
capied.  This  praotice  has  been... discontinued. ..for  many  years  because  it  was  found  to  be  a 
needless  waste  of  time,  and  not  so  worthy  of  confidence  as  the  present  system.  Two  books 
are  now  kept,  and  they  are  called  the  **  original’*  and  '‘duplicate**-  Since  the  habit  has  obtained 

1  DDn.  616  (  35  ),  6-9-49..  *  DDn.  694  (  63  ),  1-45-50.  1  DDn.  691  (  94  ),  SG.  to  Strange,  12-8—56; 
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of  observing  slowly,  with  the  viow  of  avoiding  tho  evil  effects  of  lateral  refraction,  the  writer  of 
the  angle-book  finds  no  difficulty  in  bringing  up  the  original  record  in  a  hand  fair  and  legible, 
and  clerical  errors  seldom  or  never  occur1. 

Referring  to  departmental  order  of  7th  May  1852,  he  reminds  Strange  that 
it  is  a  standing  rule. ..that  nothing  done  by  one  person  is  considered  perfect.  As. ..one  observer 
and  one  writer  compose  the  establishment  of  a  field  observatory'  it  becomes  tbe  special  duty  of 
the  observer  to  check  the  angle-books  regularly  after  each  period  of  observations. 

I  used  to  do  this  between  zeros  while  my  assistant  levelled  the  instrument,  and  after  the 
morning’s  work,  always  clearing  off  the  examination  of  each  day’s  observations  before  another 
day  commenced.  ...  You  will. ..check  in  pencil  both  in  the  angle-book  and  observatory 
.  memo,  book,  and  if  the  writer. ..agrees  with  you  be  will  ink  in  ;  if  not,  you  will  both  examine.  ... 

The  column  of  mean  micrometer  leadings  and  deduced  angles  must  be  attested  by  both 
parties,  and  each  page  must  be  attested  by  the  observer*. 

Amongst,  jtho  precautions  for  accuracy’  was  the  determination  of  valuo  of  the 
theodolite  level  scale,  and  the  Surveyor  General  was  indignant  when  he  learned  of  the 
slovenly  way  in  which  Clarkson  had  tested  the  levels  of  Saxton’s  instrument  ;  • 

The  proper. ..procedure... should  be  well  known  to  a  sub-assistant  of  your  standing  who 
aspires  to. ..the  charge  of  a  Series.  ...  Had  you  kept  up  your  general  scientific  knowledge... 
you  could  not  possibly  have  adopted  a  system  bo  much  opposed  to  all  90und  principles.  ... 
You  could  not  have  failed  to  suspect  from  the  wild  discordancies  that  something  was  amiss, 
and  might  have  applied  for  information  and  instruction.  ... 

My  detailed  Instructions  for  the  Trigonometrical  Survey. ..was  written  expressly  for  officers 
of  small  knowledge  and  experience.  In  those  instructions  the  method  of  determining  the  value 
of  a  level  is  given  at  page  27,  with  a  form  and  example3  [  63,  98  n.3,  286  ]. 


Signals 

Even  when  preliminary  work  had  been  carried  out  with  the  utmost  care  the 
observer  might  bo  held  up  for  long  periods  by  vagaries  of  weather  and  atmosphere — 
dust — smoke— refraction — mirage.  Ab  a  general  rule  visiblity  was  best  at  night 
when  observations  were  taken  to  lamps  [  ni,  246-8  ;  rv,  87-9  ],  but  under  Waugh’s 
vigilant  care  vertical  angles  were  restricted  to  the  early  afternoon  [  63-5  ].  Strange 
reports  constant  delays  on  the  Great  Longitudinal  series  ; 

At  Gopalpoora  H.s.  the  air  was  so  obscured. ..that  not  a  single  observation  could  be  taken 
during  6  days.  I  determined  upon  not  further  protracting  my  stay  there  lest  I  should  be 
too  late  for  a  favourable  star  which  I  wished  to  observe  at  Arumlia.  ...  Although  so  early  in 
tho  season  (  being  the  end  of  January  ),  the  dusty  weather  had  set  in,  and  the  state  of  the 
atmosphere  could  not. ..be  depended  upon  for  24  hours.  I  have  never  seen  dust  so  thick.  ... 
Objects  two  miles  off  were  often  scarcely  discernible,  and  heliotropes  failed  to  penetrate  it4.  ... 

I  will  give  a  few  instances  of  the  difficulty  of  marking  points.  ...  At  Gouroosikkar  H.s. 
I  sent  a  man  with  tho  reference  lamp  to  take  up  a  point  on  Mt.  Aboo  about  2  or  3  miles  distant. 
He  took  two  whole  days  to  reach  it.  The  same  thing  occurred  at  Kanenagar  h.s. 

At  Marwar  a  man  was  sent  to  set  up  a  pole  and  brush  on  a  point  about  6  or  7  miles  distant  ; 
the  polo  was  not  seen  until  the  4th  or  5th  day,  and  then  on  the  wrong  point.  A  signal  party 
took  10  or  11  days  to  go. ..a  distance  of  18  miles.  ... 

This  delay  was  owing  to  several  causes,  such  as  the  difficulty,  and  in  many  instances  the 
utter  impossibility,  of  obtaining  the  name  of  a  distant  point  or  of  any  village  near  it,  except 
on  the  spot  itself — the  badness  of  the  guides,  who  constantly  ran  away  leaving  the  men  in  the 
midst  of  a  trackless  mountain  waste — tho  great  similarity  of  the  peaks  and  ridges  to  each  other 
when  near  them — to  which  may  be  added  the  absence  for  many  miles  of  villages — and  the 
want  of  intelligence  and  willingness  to  assist  that  characterised  the  inhabitants  generally.  ... 

-  In  many  parts.. .it  would  bo  quite  unsafo  to  detach  parties  of  even  two  or  three  men.  All 
~my  signal  men  were  escorted  by  two  sepoys  to  each  party,  by  the  advice  of  Subcdar  Chnter 

Tewaroe,  who  know  the  country  well,  and  to  this  protection  they  owed  their  safety  [  39  ]5. 

—  Waugh  writ-es  to  Rivors  who  had  roported  difficulties  in  Kathiawar  ; 

The  difficulty  of  seeing  the  signals  may  arise. ..from  inadequate  height  of  towers.  This 
can  easily  be  ascertained  by  raising  a  slight  bamboo  Bcaffold  on  the  tower,  wliich  will  enablo 
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a  man  to  watch  for  tho  heliolrojxe  or  blue  light.  Keeping  the  signal  in  view  while  descending, 
l>e  can  determine  tlio  exact  height  at  which  it  will  be  visible.  ... 

In  the  plains  we  have  generally  found  lamps  and  heliotropes  very  easily  tab  on  in  ordinary- 
weather  at  distances  of  10  to  12  miles.  Beyond  14  miles  lamps  are  seldom  takeable  except 
in  very-  fine  weather.  ...  But  if  the  ray  runs  sufficiently  clear  off  the  ground  the  heliotrope  is 
generally  tak cable  up  to  20  miles  in  ordinary  weathor. 

Last  month  I  visited  a  party  who  were  revising  two  old  triangles  of  20  mile  sides  in  the 
plains,  and  the  heliotropes  were  distinctly  visible,  but  lamps — though  seen — were  nottakeable 
on  account  of  smoke.  The  towers,  however,  were  forty  feet  high  on  mounds  of  30  to  50  feet.  ... 
As  it  was,  the  observations  occupied  about  8  to  10  days.  On  the  Great  Arc  Colonel  Everest 
had  some  rays  in  the  plains  exceeding  20  miles,  ...  but  such  extremely  long  rays  are  very 
unsatisfactory,  and  I  advise  10  to  12  miles  as  an  extreme  limit  [  46,  101-3  ].  ... 

During  the  cold  weather  and  the  sugar  harvest  we  have  always  found  lamps  invisible  or 
untakeable  on  account  of  smoke,  so  tliat  the  progress. ..depends  at  that  time  on  heliotropes1. 

He  explains  to  Clarkson  that  a  perforated  screen  would  not  improve  the  sharp¬ 
ness  of  a  heliotrope  signal ; 

A  small  aperture. ..limits  the  intensity  of  the  light,  whilst  the  apparent  size  of  the  image 
depends  almost  entirely  on  the  state  of  the  atmosphere. ..which  cannot  be  counteracted.  If  the 
disc  appears  large. ..it  is  the  result  of  diffraction  caused  by  vapours  in  a  state  of  agitation. 

The  apparent  centre  of  such  discs  are  the  true  centres  for  observation.  If  the  appearance... 
be  columnar,  it  is  caused  by  mirage  or  reflection  from  sheets  of  vapour  slightly  ruffled,  similar 
in  fact  to  the  reflection  of  the  moon  from  the  surface  of  a  rippled  Bheet  of  water.  There  are 
then  a  succession  of  images  one  below  the  other.  ...  The  upj>er  disc  is  the  true  image  refracted 
through  the  air,  ...  the  centre  of  this  imaginary  disc  is  the  true  centre  for  observation.  Suoh 
observations,  however,  are  attended  with  some  uncertainty2  [  iv,  107  ;  v,  57,  62-5  ]. 


Secondary  &  Minor  Triangulation 

Secondary  triangulation  was  that  which  supplemented  the  principal  triangulation 
for  picking  up  important  topographical  detail  in  the  nature  of  towns,  hill  ranges, 
distant  peaks,  orrivors  [  iv,  108].  Being  intended  for  purely  local  purposes  it  was 
not  generally  subject  to  the  rules  for  principle  triangles,  such  as  observation  of  all 
throe  angles  or  correction  for  spherical  excess. 

Miner  triangulation  was  the  term  applied  to  continuous  chains  of  small  triangles 
run  for  the  purpose  of  laying  down  the  position  of  important,  towns,  surveying  the 
course  of  a  main  river,  or  making  junction  with  a  local  revenue  survey.  Being 
carried  out  rapidly’  by  light  instruments  it  formed  an  economical  means  of  extending 
trigonometrical  control,  and  every  principal  series  was  expected  to  throw  out  such 
branches  whilst  other  secondary  points  were  fixed  by  direct  observation  from  the 
principal  stations  [  120,  186  ]. 

Of  tho  more  important  of  these  series  may  be  mentioned  the  surveys  of  the 
rivers  Son,  Gogra,  and  Gandak  by  officers  of  the  Hurilaong  Series  between  1847 
and  1852 — survey  of  the  Ganges  by  various  meridional  series  over  several  seasons, 
making  a  continuous  survey  between  Cawnpore  and  Bhagalpur — survey  of  the  Orissa 
Coast  from  Balasoreto  the  Chilka  Lake  between  1857  and  1859 — a  chain  of  triangles 
from  Cuttack  to  Sambalpur  by  Nicolson  of  the  Coast  Series  and  Dyer  of  the  Ganjam 
party — observations  of  the  6now  peaks  taken  from  principal  stations  between 
Peshawar  on  the  west  and  Pumea  on  the  east. — and  from  the  secondary  extension 
round  Darjeeling  carried  out  by  tho  Surveyor  General  himself. 

Several  chains  of  minor  triangles  were  carried  out  by  the  Bomba}-  party  in 
Gujarat  and  Kathiawar,  one  of  which,  the  Sabarmati  series,  was  an  abortive  attempt 
to  make  ^connection  with  sea  level  on  the  Gulf  of  Cambay  [  57,  72-4  ].  Other 
chains  were  run  through  the  Punjab  between  1848  and  1853,  not  only  to  connect  up 
the  roveuue  surveys  and  important  cities  6uch  as  Lahore,  but  also  to  survey  the  main 
rivers  [  36-7,  273  ].  Extensive  secondary  work  was  carried  through  the  North-West 
Himalaya  and  Kashmir  for  topographical  purposes. 
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Trigonometrical  control  was  necessary  to  make  the  revenue  surveys  of  lower 
Bengal,  the  North-Western  Provinces  and  the  Punjab,  available  for  topographical  and 
geographical  maps,  such  control  being  required  both  for  surveys  already  completed, 
and  for  those  in  progress  [  rv,  288-90  ;  v,  3,  131  ].  Field  parties  were  reminded  that 
a  certain  proportion  of  secondary  triangles  should  accompany  all  principal  work.  The  stations 
of  the  principal  triangles  very  rarely  coincide  with  known  points  of  any  prior  survey.  ... 

Besides  the  secondary  stations. ..in  the  immediate  vicinity  of  the  operations,  I  wish  all 
cities,  cantonmonts,  or  other  remarkable  places  to  be  duly  connected  by  minor  triangulation 
provided  they  are  . .within  20  or  30  miles  of  the. ..operations  f  rv,  24  ;  v,  261,  295-6  ].  ... 

Considering  the  number  of  assistants  now  attached  to  each  series,  no  difficulty  can  be 
apprehended  in  determining  the  positions  of  a  moderate  number  of  secondary  stations  each 
season.  ...  The  ray  tracing  surveys  should  all  be.. .reduced  to  order  with  the  view  of  adding 
to  our  topographical  knowledge  [  rv,  80-1  ;  v,  103  ]h 

On  the  Karara  series,  Du  Vemet’s  attention  was  called  to 
the  utter  isolation  of  the  triangulation  which  has  frequently  boen  entirely  disconnected  with 
the  details  of  all  prior  surveys.  Secondary'  triangulation  is  the  only  effectual  remedy,  ...  and 
the  ray-tracings  will  accomplish  the  same  object,  although  in  an  inferior  degree. 

The  principal  stations  being  named  after  the  nearest  village  are  apt  to  mislead  the  com¬ 
piler.  ...  A  register  should  be  kept  of  the  angle  subtended  between  the  referring  lamp  and  the 
village,  ...  or,. .between  some  principal  station  and  that  village.  The  distance  of  the  village 
should  also  be  measured  by  rolling  a  perambulator  to  its  centre  and  back  again.  ...  Every 
effort  should  be  made  to  lay  dowm  by  small  triangulation  any  important  places  such  os  Roy 
Bareilly. ..and  generally  all  places  marked  by  conspicuous  objects  such  as  temples  and  minarets2. 
Again,  another  circular  ; 

Secondary  triangulation  in  the  plains  should. ..be  taken  without  towers  or  ray-cutting. 
Occasionally  a  platform  4  or  6  feet  high  may  be  necessary,  ...  and  removal  of  a  tree  now  and 
then,  but. ..the  work  should  be  so  skilfully  arranged  as  not  to  require  much  aid  of  this  nature. 
Sides  from  2  to  4  miles  long  seem  well  calculated  to  secure  every  object  of  topograph}'  without 
expense  or  delay.  Four  sots  of  observations  taken  with  the  7-inch  or  12-inch  theodolite  will 
be  ample  at  each  station,  ...  distributed  over  4  zeros.  ...  One  observation  at  each  of  the  four 
zeros  appears  to  be  sufficient.  ... 

Tlie  system  of  minor  triangulation  on  which  the  details  of  the  Great  Arc  were  laid  down  has 
met  with. ..approbation  ;  ...  a  series  of  small  triangles  emanating  from  a  principal  station,  and 
terminating  at  another,  ...  the  distanoe... derived  from  the  principal  stations  [  rv,  80-1  J5. 

For  Logan’s  work  through  the  tarai,  where  it  was  difficult  to  get  a  second  raj’ 
to  many  of  the  villages,  Waugh  agreed  that 

places  laid  down  by  a  perambulator  distance  and  rii  azimuth  angle. ..possess  a  very  high  value, 
as  their  identity  is  beyond  dispute,  and  their  position  must  be  determined  to  about  1'  of  the 
truth,  even  when  the  measured  distance  amounts  to  3  miles. 

Your  ray-t  races  were  of  course  computed  during  the  progress  of  the  approximate  work. 
All  that  is  necessary  now  is  to  reduce  them  for  the  error  in  length  and  deviation  as  determined 
by  your  final  work.  The  ray-trace  will  then. ..coincide  with  the  true  rays4. 

For  Robinson's  survey  of  the  Jammu  boundary  Waugh’s  instructions  laid 
down  a  procedure  eminentlj’  suited  for  control  of  topographical  surveys  [  286-7  ]  '■ 

It  will  be  proper  to  carry  a  chain  of  minor  triangles  along  the  boundary,  with  one  flank 
resting  on  that  line,  or  as  near  it  as  practicable.  ...  Thus  the  boundary  traverse  will  be  checked 
by  your  triangulation,  which  will  itself  be  verified  at  intervals  by  connection  with  Mr.  Logan’s 
great  series,  on  which  your  work  will  finally  close  at  the  Jhelum.  ... 

The  points  of  your  triangles  will  be  valuable  hereafter  to  the  revenue  survey  and  proposed 
contouring  parties  [  67-8  ],  on  which  account  your  stations  must  be  carefully  marked.  ... 

Wien  the  boundary  survey  is  sat  isfactorily  finished,  you  will. ..take  up  a  Bide  of  Mr.  Logan’s 
triangulation  on  the  Jhelum.  ...  From  thence  you  will  carry  a  principal  series  of  large  triangles 
arranged  in  simple  quadrilaterals  or  polygons  following  the  Salt  Range  to  Kalabagh. 

This  series  must  be  executed  with  scrupulous  care,  for  on  it  will  depend  the  exclusion  of 
accumulated  error,  and  it  is  to  fonn  a  basis  for  the  topographical  operations.  These  will 
consist  of  secondary  triangles  depending  on  the  sides  of  the  principal  series  in  such  wise  that 
fixed  points  of  reference  may  be  established  over  the  country. ..at  intervals  corresponding  to 
the  character  of  thaground.  Distances  of  4  or  6  miles  or  under  will  suffice  in  hilly  uncultivated 
tracts,  but  where  the  ground  is  valuable  the  fixed  points  must  be  more  numerous5  [  231,  289  ]. 

1  DDo.  499  (  35-6  ),  do.,  12-9-44.  ’DDn.  523  (  79),  26-2-15. 

4  Dl)n.  499  (  75-6  ),  24-7-45.  ‘  DDn.  588  (  37  ),  28-9-50. 


5  DDn.  723  (  1  ),  do.,  28-2^5. 
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He  complained  that  Strange's  triangulation  chart  did  not  show  enough  geo¬ 
graphical  detnU  ;  “I  cannot... exaotly  trace  the  Arabulli  Range”.  Strange  there- 
upoEOsent  McGUl,  an  assistant  with  topographical  experience  [  421  ]  to  accompany 
the  approximate  Kories  in  advance,  and  to  throw  out  secondary  points  on  either 
flank  from  the  principal  triangles  and  he  intended  to  mark  these  secondary  points 
with  masoDry  pillars.  For  his  secondary  work  in  Sind  he  used  subtense  measure¬ 
ments  [  14,  41-2,  72  ]  ; 

The  country. ..was  particularly  adapted  to  thi6  method.  It  is  so  perfectly  flat,  and  so 
covered  -w  ith  jungle  and  vegetation  that  it  was  seldom  possible  to  obtain  a  base  for  secondary 
ojierations.. .without  going  to  the  expense  of  artifical  elevations.  ...  It  is  intersected  in  every 
directicn  by  canals  wliich  rendered  the  perambulator  next  to  useless.  ... 

One  of  the  cltief  difficulties  consists  in  obtaining  a  clearly  defined  pointat  either  end  of  the 
pole.  ...  We  at  length  decided  in  favour  of.. .a  circular  disc  of  white  cardboard,  2  inches  in 
diameter.  These  discs  take  off  and  on.  ...  The  distances  between  the  centres  of  the  white 
discs.. .forms  the  given  length  of  the  pole,  ...  20  feet,  the  poles  being  merely  bamboos.  These 
discs  were  visible  with  the  great  theodolite  generally  at  about  2  miles,  but  under  favourable 
circumstances... at  upwards  of  3  miles. 

He  described  precautions  for  setting  the  pole  at  right  angles  to  the  line  of  sight, 
and  for  the  prevention  of  sagging.  He  preferred  the  horizontal  position  to  the 
vertical.  The  Surveyor  General  thought  that  the  difficulty  of  obtaining  an  exact 
measure  of  the  subtended  angle  greatly  restricted  the  value  of  the  method  ; 

Colonel  Everest  surveyed  Java  by  means  of  a  telescope  with  micrometer,  no  other  imple¬ 
ment  being  available  [  n,  137  ].  ...  The  late  Lieutenant  Walker  adopted  an  analagous  method... 
for  ray-tracing  in  a  country  covered  with  impenetrable  grass  jungle  [  14  ].  ...  For  ray-tracing... 
t  he  accuracy  of  direction  of  the  ray. ..depends  inversely  on  the  number  of  intermediate  stations, 
and  the. ..method  of  subtense  would  require. ..a  number  of  intermediate  supplemental  points1. 
On  the  other  hand  he  welcomed  Nicolson’s  proposed  to  supplement  Iris  secondary 
and  minor  work  in  Purnea  with  a  planetable  f  288  ]. 

He  later  directed  that  the  Assam  series  should  lay  down  all  places  of  major 
importance  with  a  view  of  making  sound  connection  with  local  revenue  surveys. 
He  repeated  these  instructions  to  Lane  in  1858  ; 

I  wished  you  to  fix  near  Goalpara,  Gowhati,  and  a  few  other  capital  places,  one  or  two 
permanent  marks  of  reference  as  points  of  departure  for  detail  surveys.  Failing  pukka  build¬ 
ings  already  in  existence,  a  special  platform  built  of  the  best  masonry  in  a  conspicuous  position, 
covered  by  a  mound  of  earth  with  a  markstone  at  top,  will  best  answer  the  purpose  of  leaving 
behind  a  permanent  point  of  departure  of  unmistakeable  character*. 

A  similar  scheme  for  providing  permanent  reference  points  at  suitable  points 
throughout  India  was  suggested  in  1945  but  was  far  too  great  a  task  to  be  practicable. 


Tkianguhation  Charts 

Officers  in  charge  of  trigonometrical  parties  had  to  submit  a  chart  shewing  their 
progress  every  season,  and  Tinder  a  departmental  order  of  1854  this  annual  chart 
had  to  embody  tbe  results  of  the  field  computations.  Along  each  ray  its  length  was 
entered  in  logarithm  of  feet  above  the  line,  and  in  number  of  miles  below.  Azimuths 
were  entered  at  either  end.  Latitudes,  longitudes,  and  heights  were  entered  against 
every  station,  with  a  fine  meridian  line  where  azimuths  had  been  observed.  "By 
this  ^arrangement... the  materials  become  immediately  available  for  compilation  in 
my  _office,  and  for  transmission  to  the  Hon’ble  Court  of  Directors”  [  127  ]. 
Secondary  woik  was  to  be  included,  the  purpose  of  the  chart  being — 

1.  To  furnish  means  for  incorporating  existing  geograplu'cal  materials.  ...  All  tbe  impor¬ 
tant  places  within  tbe  scope  of  the  series  must  be  fixed,  particularly  tbe  chief  places  on  exist¬ 
ing  maps  and,  where  the  Revenue  Survey  has  preceded,  their  trijunction  marks  are  required.  ... 

2.  To  furnish  a  basis  for  future  surveys.  To  this  end  the  precise  character  of  secondary 
points  must  be  recorded,  so  that  the  surveyors  may  be  able  to  find  nnd  refer  to  them.  The 


■1)1)11.  C18  (  f>3  ),  Strange  to  SG., 9-7-63  ;  reply,  691  (330),  29-7-53.  *I>Dn.591{  203  ),  to  Nicolson, 

21-7-52  ;  65  (  1 )  ),  1o  Lane,  P-S— 58. 
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accuracy  and  identification  of  secondary  points  is  of  more  consequence  than  their  number, 
•which  may  be  moderate  [  230  ]h 

In  1856  a  further  departmental  order  was  issued  distinguishing  three  classes 
of  charts — Approximate — Preliminary — Pinal. 

In  some  parties  approximate  operations  have  degenerated  into  a  rough  sort  of  desultory 
reconnaissance,  liable  to  errors  and.. .unlimited  alteration.  These. ..are  unauthorised  innova¬ 
tions  ;  ...  they  may  be  termed  approximate  operations  for  an  approximate  series. 

Charts  of  work  of  this  order,  however  valuable  in  the  field,  are  in  my  office  not  worth  the 
paper  they  are  drawn  on.  Yet  such  work  has  been  submitted,  so  elaborately  projected  and 
neatly  printed  as  to  be  mistaken  for  final  charts,  and  until  they  are  burned  or  destroyed  the 
Surveyor  General  can  have  no  rest  or  peace  of  mind.  ... 

No  provisional  charts  whatever  shall  be  submitted. ..unless  for  the  purpose  of  soliciting 
orders.  ...  The  Surveyor  General. ..has  never  yet  met  a  case  where  a  reference  of  this  kind 
has. ..exhibited  anything  but  the  indecision  of  the  executive  surveyor.  Should  any  case  arise 
requiring  the  Surveyor  General’s  opinion,  the  fact  must  be  unmistakeably  set  forth,  and  the 
charts  tliat  accompany  the  letter.. .shall  bear  no  semblance  of  a  final  character.  With  this  ex¬ 
ception,  the  Surveyor  General.. -.does  not  wish  his  office  to  be  burdened  with  any  provisional 
charts.  ...  The  daily  business  is  more  than  the  Surveyor  General  can  well  get  through  [  345  ]. 

The  preliminary  charts  must  be  carefully  prepared.  ...  If  mixed  up  with  approximate... 
work  the  chart  will  be  destroyed.  ...  The  numerical  data  must  he  fully  and  completely  engrossed, 
and. ..attested  by  two  signatures  as  correct.  ...  The  preliminary  charts  sent  from  some  parties 
have  been  found  so  badly  drawn  and  printed,  and  so  full  of  mistakes,  ...  that  they  have 
been. ..re-executed  in  the  Surveyor  General’s  field  office  for  the  credit  of  the  Department*. 

Final  charts  for  inclusion  in  the  manuscript  reports  of  the  Great  Trigonometrical 
Survey  were  prepared  in  the  Surveyor  General’s  field  office  at  Dehra'Dun,  or  at 
the  computing  office  at  Calcutta. 

A  valuable  chart  of  the  Great  Trigonometrical  Survey  was  compiled  at  Delira 
Dun  in  1857  on  the  scale  of  32  miles  to  an  inch.  It  shows  all  triangulation  from  the 
days  of  Lambton,  topographical  as  well  as  trigonometrical,  with  areas  of  detail 
survey  based  on  such  triangulation.  It  gives  the  names  and  heights  of  all  principal 
stations,  and  all  the  rays  by  which  the  Himalayan  peaks  were  intersected3. 

A  reduction  from  this  to  scale  of  96  miles  to  an  inch,  was  first  published  with 
the  trigonometrical  General  Report  of  1869-70,  and  showed  also  lines  of  spirit 
levelling  and  the  positions  of  astronomical  and  pendulum  stations.  This  was 
revised  in  1882  and  again  in  18924. 


COMPU  TATI  OKS  J  FORMS  &  FORMULAE 

Everest  had  reduced  his  computations  to  a  regular  routine,  adapting  his  rules 
and  formulae  to  the  requirements  of  the  Department.  He  allowed  no  unauthorized 
departure  from  these  rules,  though  he  was  always  ready  to  consider  suggestions, 
more  especially  from  his  chief  computer,  Joshua  De  Penning  [  iv,  430-1  ]. 

The  observer  had  first  to  abstract  the  means  of  the  angles  observed,  and  deduce 
the  angle  that  was  to  be  used  for  computation  on  a  set  form  ; 

It  is  a  distinctive  feature  of.. .this  Survey  that  all  the  measurements  of  angles  have  for  the 
last  lialf-century  been  conducted  under  a  system. ..which  has  been  rigorously  enforced  and 
never  departed  from  in  principle,  though  it  has  occasionally  been  modified  in  detail. 

For  about  a  aeore  of  years  at  the  very  outset  of  the  operations  the  observations  were  un¬ 
systematic,  but  very  shortly  after  Captain  Everest  entered  the  Survey  as  an  assistant  to  Colonel 
Lambton  the  system  of  taking  the  obseivations  at  each  station  over  a  certain  number  of  equidis¬ 
tant  graduations  of  the  circle,  and  making  at  least  two  measures  with  the  microscopes  standing 
over  the  name  graduation,  was  introduced  at  Captain  Everest’s  suggestion,  and  it  lias  been 
maintained  up  to  the  present  time  [  1875  ]5. 

From  these  deduced  angles  the  surveyor  sot  up  and  computed  his  triangles  and 
vertical  angles  whilst  work  was  proceeding.  The  computation  of  latitudes,  longi- 

>DDn.  455  (  210-2  ),  DO.,  1-6-54.  *DDn.  096  (  172  ),  do.,  15-9-56.  *v.  od  to  B.,  mil.,  2-1-57 

(  21-3  )  ;  10  Cai.  (31),  nu.  ;  printed  at  DDn.  in  1955  under  ref.,  1915  nn  '54-12  '55.  4  JO  Cat.  (  32 ), 
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ludos,  and  azimuths  was  left  for  recess  quarters.  On  completion  of  the  whole 
6eriee  the  Surveyor's  computations  were  sent  in  to  the  computing  office  at  Calcutta, 
and  there  checked  through  and  taken  out  in  final  form,  adjusted  with  adjacent 
Bories,  and  completed  as  the  official  Report  for  that  series. 

As  work  proceeded  Waugh  introduced  various  changes  into  some  of  Everest’s 
forms  and  formulae,  aB,  for  example,  the  forms  for  computing  geographical  positions, 
astronomical  azimuths,  and  heights’,  and  special  formula?  for  various  types  of 
pol}7gons.  In  making  these  changes  he  was  greatly  indebted  to  Radhanath  Sickdhar. 

To  facilitate  uniformity7  it  was  Waugh’s  constant,  endeavour  to  get  several  field 
units  recessing  together  [  370  ].  Everest  had  always  spent  the  rains  at  Hathipaon, 
with  two  or  three  field  parties  at  Debra  or  Mussoorie,  whereas  Waugh’s  parties  were 
at  firet  working  furt  her  east,  eome  recessing  at  stations  6ucb  as  his  own  headquarters 
Allahabad  or  Dinapore.  Such  close  liaison  was  impossible  to  obtain  with  the 
Bombay  party7  or  the  East.  Coast,  series,  and  when  Rivers  sent  in  his  computations 
of  the  Southern  Konkan  series  Waugh  found  much  to  complain  of  [  392  ]  ; 

The  form  of  computation  you  have  employed. ..was. ..introduced  by  Captain  Shortrede. 
...  This  form,  though  convenient  in  some  respects,  is  not  so  welt  suited  to  the  wants  of  the 

Survey  Department  as  that,  devised  by  Colonel  Everest .  I. ..transmit  herewith  an  extract 

from  Part  2,  vol.  7th.,  General  Report,  together  with  copies  of  the  tables  and  forms.  ...  You 
will  make  your  future  calculations  of  latitude  and  longitude  by  the  type... here  with  furnished.  ... 

I. ..call  your  attention  to  two  irregularities.. .in  the  latitude  and  longitude  sheets.  ... 

1st.  Tire  computations  of  several  secondary7  points. ..are  transcribed  in  pencil. 

2nd.  The  sheets  do  not  bear  on  each  page  the  names  of  the  persons  by  whom  the  computa¬ 
tion  has  been  performed.  It  is  a  rule. ..that  these  computations  which  are  intended  to  be 
preserved  among  my  office  records  should  be  at  once  written  in  ink  with  a  clear  and  neut  hand, 
and  attested  by  the  signatures  of  two  computers2. 

He  was  always  read}7  to  assist,  his  survey7ors,  especially  whilst  he  had  Radhanath 
Sickdhar  at  field  headquarters,  and  writes  to  Walker  on  the  Maluncha  series  ; 

We  have  no  instance  on  record  of  a  double  hexagon,  and  consequently  no  example  of  a  case 
precisely  similar  to  yours.  ...  Perhaps,  considering  the  quantity  of  other  work  you  have  on 
hand,  both  in  the  shape  of  computations  and  transcription  of  your  angle-books,  etc.,  besides 
the  examination  of  your  instruments  and  implements,  it  would  be  advisable  for  you  to  send 
the  data  of  the  double  hexagon  to  rue  for  computation.  The  computation  will  not  take  more 
than  10  days  and,  allowing  12  days  for  the  post  each  way,  the  results. ..may  be  expected  to 
reach  you  in  34  days  after  the  despatch  of  the  data  from  your  office.  ... 

You  must  take  care  that  the  angle-books  have  been  duly  examined  before  you  extract  the 
data  from  them,  and  the  extracts  must  be  duly  attested,  also  the  probabilities  and  spherical 
excesses,  if  the  latter  happen  to  have  been  computed.  It  would  bo  a  great  waste  of  time  to 
commence  the  tedious  computation  of  a  double  polygon  from  wrong  data5. 

Computation  forms  were  lithographed  at  Calcutta  under  the  direction  of  the 
Chief  Computer,  who  in  May  1853  submitted  to  the  Deputy  Surveyor  General 
a  form  for  the  computation  of  azimuths  from  circumpolar  star  observations  [  for  ]  ...having 
150  copies  lithographed,  of  which  40  are  to  be  sent  to  Captain  Strange  at  Karachi.  ...  This  form 
iB  contained  in  5  sheets  of  paper.  ...  The  form  was  first  tabulated  by  Captain  Strange  to  suit 
his  observations  with  the  great  theodolite,  and  he  applied  to  have  it  lithographed  on  account 
of  the  great  number  of  azimuth  observations  taken  on  the  Great  Longitudinal  Series. 

It  will  also,  in  common  with  the  other  computation  forms  of  the  Department,  facilitate 
the  subsequent,  examination  of  the  computations  of  field  parties1. 


Auxiliary  Tables 

One  of  the  groatest.  contributions  which  Radhanath  Sickdhar  made  to  the 
Great  Trigonometrical  Survey  was  the  preparation  and  publication  of  a  6et  of  tables 
to  be  used  with  departmental  formulae  and  forms.  In  the  course  of  its  preparation 
he  introduced  all  the  changes  approved  by  the  Surve}'or  General,  and  in  many 
ways  reduced  the  labour  of  computation  without  loss  of  precision. 

’Waugh  mss.,  n  ( iv  ).  1  DDn.  325  (  171-3  ),  SG.  to  River*, ‘22-10-44.  'DDn.  612  (  93  ),  SG.  to 
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Tho  first  edition  was  entitled  Tables  to  facilitate  the  Computations  of  a  Trigono¬ 
metrical  Survey  and  the  Projection  of  Maps.  It  was  of  octavo  size,  containing 
seventeen  tables  and  four  pages  of  specimen  computations  and  printed  at  the  Military 
Orphan  Press,  Calcutta,  1851  ;  “computed  and  arranged  by  Babu  Radbanath 
Sickdhar,  Chief  Computer”. 

Its  preparation  had  been  ordered  by  the  Surveyor  General  to  replace  the  map 
projection  tables  prepared  by  Valentine  Blacker  in  1825  [  rn,  293-4  ;  rv,  vi  j1  ; 

The  British  dominions  in  India  having  been  extended  beyond  the  parallel  of  32°,  which  is 
the  northern  limit  of  Colonel  Blacker’s  graticule,  it  has  now  become  necessary  to  continue 
those  projection  tables  to  36°  or  37°  of  latitude,  which  is  the  farthest  range  to  which  our  in¬ 
fluence  is  likely  to  reach.  ...  It  seems  advisable  to  have  these  tables  revised  and  extended.  ... 
It  may  be  worth  while  to  lithograph  them  for  general  distribution.  ... 

I  have  a  great  respect  for  Colonel  Blacker’s  memory,  and  would  not  lightly  alter  what  he 
has  settled,  but. ..it  apj>ears...most  convenient  in  practice  to  project  the  parallels  and  meridians 
to  every  }-degree,  to  every  degree,  or  to  every  2°,  according  to  the  scale.  ... 

'Die  first  table  should  be  a  general  one,  giving  the  meridional  and  longitudinal  degrees 
and  their  diagonals  in. ..miles  to  3  places  of  decimals.  ...  All  the  rest  of  the  tables  might  be  special 
ones,  adapted  to  special  scales,  and  shewing  the  lengths. ..in  inches  and  decimals.  ... 

You  will  remind  the  Chief  Corpputer  that  in  consequence  of  the  progress  made  in  the  N.w. 
Himalaya  series  [  pis.  3,  5  ],  we  shall  almost  immediately  require  the  additions  beyond  32°  of 
latitude  to  Colonel  Everest’s  tables  for  computing  terrestial  latitudes,  longitudes,  and  azimuths 
[  iv,  433  ].  ...  If  copies  of  Vlacq’s  tables  have  arrived,  Baboo  Radanath  may  commence  at 
once  on  this  work,  giving  his  earliest  attention  to  the  part  beyond  32°.  ...  If  the  copies  of 
Vlacq’s  work  are  not  expected  soon,  it  will  bo  necessary  to  extend  the  latitude  and  longitude 
tables  beyond  32°  with  the  means  we  have,  viz.,  7  places  of  logarithms5. 

About,  a  year  later  Radhanatk  was  asked  to  get  out  “very  urgent. ..a  Bet  of 
tables  for  facilitating  computations.  Those  now  in  use  are  manuscript.  A  set 
should  bo  prepared  as  soon  as  practicable  and  100  lithographed  copies  taken  for 
departmental  use”3.  He  reported  in  December  1850  that 

two  computers  were  employed  for  about  three  hours  daily  from  1st  July  to  the  end  of  September 
upon  the  deduction  of  the  Tables,  and. ..since  the  1st  October  they  have  devoted  six  hours 
every  day  to  that.  work.  ...  Supposing  that  no  more  than  two  computers  are  employed. ..the 
completion. ..cannot  be  expected  in  less  than  three  or  four  montlish 

He  was  allowed  to  employ  the  whole  strength  of  tho  computing  office  on  the 
work,  and 

in  the  year  1851  the  printed  tables. ..were  computed.  This  work  naturally  divides  itself  into 
two  parts ;  1st,  the  investigation  and  the  thorough  understanding  of  the  formulae,  ...  and 
2nd,  the  performance  of  the  computations  themselves.  The  first  part. ..being  very  carefully 
gone  over  by  me,  the  latter  part. ..was  entrusted  to  the  computers.  In  making  some  of  the 
computations  Vega’s  and  VLacq’s  Logarithmic  Tables  to  10  decimals  were  used.  ... 

Although  these  Tables  have  been  in  constant  use. ..for  the  last  lour  or  five  years,  not  a 
single  mistake. ..has  been  discovered,  either  in  the  computation  or  in  the  printing5. 

A  second  edition  under  the  title  of  Auxiliary  Tables  to  facilitate  the  calculations 
of  the  Survey  Department  of  India  was  issued  at  Debra  Dun  in  1868,  revised  and 
extended  by  Hennessey,  containing  26  tables  and  19  pages.  A  third  edition 
followed,  also  from  Dehra  Dun,  in  18876. 


Logarithm  Tables 

There  were  several  logarithm  tables  in  general  use  in  the  Groat  Trigonometrical 
Survey,  and  survejmrs  were  free  to  use  which  they  pleased.  Hutton  was  an  old 
favourite,  followed  by  Babbage  ;  thore  were  as  yet  many  errors  to  be  found  in 
Shortrede’e  tables.  These  were  all  seven-figured,  and  Vlacq’s  ten-figured  tables 
wore  required  for  special  work.  Wrougbton  writes  in  February  1845  ; 

Of  tlio  3  logarithmic  works  (  each  2  copies  )...to  bo  purchased,  I  hnvo  succeeded  in  procuring 
only  one,  viz.,  Hutton’B  Logarithmio  Tables  (  Gregory’s  latest  edition  ),  2  copies  at  Rs.  11-4 

»ono.  Lib.  H.q.  3  ;  Litho,  Calcutta,  1825.  *DDn.  661  (  49  ),  SG.  to  I)SG.,  22-6-19.  >ib.  (  103  ) 
13-6—60.  4 DDd.  474  (  43S  ),  14-12-60.  *  DDn.  609  (  13  ),  to  DSG.,  3-4-66.  'SI  rubnt.  (  xxi  ). 
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each,"  from  Messrs.  Thacker  &  Co.  The  logarithmic  Tables  by  Babbage. ..are  not  to  be  had 
at  present  in  Calcutta  at  any  of  the  booksellers'  shops.  If  indispensably  required  they  must 
be  obtained  on  indent  from  England  direct. 

By  this  day's  bangy  dak  I  have  despatched. ..the  two  copies  of  Hutton’s  Tables  ;  ...  no 
other  copy  even  of  this  work  is  now  procurable1. 

In  1849  the  Surveyor  General  approved  issue  of  Hutton’s  Tables  for  the  G.T.S. 
and  revenue  surveys,  and  in  1852  nine  copies  of  Shortrede’s  were  ordered  from 
England,  the  "revised  edition,  of  which  favourable  mention  is  made  in  the  19th 
volume  of  the  Memoirs  of  the  Royal  Astronomical  Society  [  rv,  467  ]  ”2.  He  thought 
it  desirable  that  the  Computing  Department  and  my  field  office  should  possess  a  copy  of  every 
edition  of  logaritlim  tables  of  superior  pretension  and  extent,  because  the  use  of  separate 
works  is  a  check  on  tabular  and  typographical  errors  which  lurk  more  or  less  in  all  books. 

It  is  also  desirable  that  each  party. ..should  have  a  sufficient  variety.  ...  At  present  the 
only  Tables  containing  the  logs  of  trigonometrical  sines  to  every  second  are  Taylor’s  and  Bagay 's, 
the  former  of  which  is  very'  costly  and  difficult  to  procure3. 

He  later  agreed  with  the  Chief  Computer’s  criticisms  about  Shortrede’s  Tables, 
being  of  the  opinion  that  ‘‘a  really  good  set  of  logarithm  tables  m  all  essential 
respects  is  still  a  desideratum”. 

In  1861  Robinson  reported  that  his  party  held  the  following  tables — Callet  [  in, 
183] — Bagay  [  iv,  344] — Hutton,  2  copies — Taylor  [  rv,  467  n.2  ] — Shortrede,  2 
copies.  In  1862  the  Survej-or  General  acknowledged  a  copy  of  Bagay’B  Tables  ; 

It  contains  some  valuable  astronomical  tables,  especially  a  table  of  atmospheric  refractions, 
with  corrections  for  the  height  of  the  barometer  and  thermometer,  which  lat  ter  was  particularly 
required  for  the  observatory. ..in  calculating  the  exact  time  of  sunset.  These  tables  are  not 
given  in  Shortrede,  and  hence  the  necessity  for  Bagay  was  more  particularly  felt4. 


Initial  Elements 

For  bis  final  computations  of  the  Great  Arc  Everest  adopted  Kalianpur,  near 
Sironj,  as  his  point  of  departure  in  latitude,  longitude,  and  azimuth.  The  longitude 
77°  41'  44"  had  been  brought  up  from  Madras  Observatory  for  which  the  value 
determined  by  Warren  in  1807  was  80°  17'  21'  east  of  Greenwich  f  II,  195]. 
The  latitude  was  taken  from  Everest’s  388  observations  of  1825,  giving  value 
24°  7'  1 1 " - 837.  He  disregarded  3,340  observations  taken  between  1839  and  1841 
because  be  doubted  the  catalogue  places.  By-  the  Greenwich  catalogue  published 
just  before  1847,  however,  he  made  the  latitude  of  Kalianpur  from  all  observations 
to  be  24°  7'  ll'-26,  and  this  was  later  accepted  by  Waugh  [  rv,  103-4  ]5- 

Tho  fundamental  azimuth  for  the  northern  section  of  the  Great  Arc  was  that 
observed  by  Everest  at  Kalianpur  in  1825.  Lengths  of  sides  were  derived  by  adjust¬ 
ment  between  the  base-lines  measured  at  Sironj  and  Debra  Dun. 

The  height  of  Kalianpur  was  taken  as  1878' 2,  being  derived  from  Lambton’s 
height  for  Damargida,  2,026  feet  [  66  ]. 

Computations  were  based  on  the  figure  of  the  earth  defined  by  Everest’s  Con¬ 
stants,  1 8t-  set,  published  in  1830  [  in,  253-4  ] — Semi-major  axis  (  a  ),  20,92,29-31 
feet — Semi-minor  axis,  20,853,374  •  58  feet — ©Uipticity,  1  :  300 -806.  These  cons¬ 
tants  aie  still  used  in  the  Department  for  mapping  puiposes. 

In  his  instructions  for  the  North-West  Himalaya  series,  running  west  from  the 
AmsoKBanog  side  of  the  Great  Arc,  Waugh  ruled  that  the  series  would  depend 
on  the  measured  value  of  the  Debra  Dun  base-line.  As  regards  azimuth, 
on  account  oi  the  great  local  disturbance  in  the  direction  of  gravity  at  all  the  stations  of  the 
N.w.  Eongitudinal  series,  the  azimuth  cannot  be  satisfactorily  determined  on  the  spot.  This 
element  must.. .brought  up  from  a  distance,  and  will  depend  on  its  observed  value  at  some 
station  of  the  Great  Arc,  remote  from  the  influence  of  mountain  attraction  [  133-4  ]. 

The  observations  at  Kalianpur.. .appear  to  be  free  from  any  suspicion.  ...  There  is  every 
reason  to  conclude  that  the  computed  azimuth  at  Kaliana  as  brought  up  from  Kalianpur  is 

’IXDn.tSSl  63  ),  DSG.  to  SG.,  11-2-45.  *DDn.555(  12  ),  DSG.  to  Thacker  Spink,  24-A-52.  *DDn. 
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true  within  a  second.  ...  The  retention  of  the  old  azimuth  will  make  the  new  operation  har¬ 
monious  with  those  of  the  Great  Arc. 

The  observed  latitude  of  Kaliana  is  unquestionably  affected  to  a  considerable  extent  by 
mountain  attraction.  ...  The  proper  origin  for  upper  India  is  undoubtedly  Kalianpur,  a  locality 
which  there  is  every  reason  to  consider  free  from  irregular  attraction,  and  the  position  of  which 
has  been  fixed  by  no  less  than  3728  accordant  observations  ;  ...  mean  by  3  observers  and  3 
instruments,  24°  T  ll'"26.  This  position  differs  0*’6  from  the  former  value,  ...  a  correction 
applicable  to  all  latitudes  of  the  Great  Arc,  as  well  as  all  latitudes  to  the  eastward. 

Waugh  notes  that  Everest’s  2nd  Constants  [  rv,  104  ],  deduced  from  the  final 
results  of  the  Great  Arc,  were  not  used  because  the  final  values  were  still  uncertain  ; 

1st.  The  new  Indian  arcs  remain  in  terms  of  Standard  A.  Now,  as  Prof.  Struve1  is  at 
present  engaged  in  a  comparison  of  all  the  standards  used  in  these  trigonometrical  operations, 
the  result  of  his  researches  is  likely  to  produce  some  alterations  in  the  value  of  the  constants 
deduced  by  Colonel  Everest.  ... 

It  appears  to  me  advisable... to  retain  the  old  values. ..until. ..a  revision  of  the  Standard, 
and  the  introduction  of  all  the  new  continental  operations,  as  well  as  the  new  survey  of  England. 
Any  change  which  we  make  should  be  final,  more  especially  as  the  extension  of  our  old  values 
is  supported  by  the  authority  of  Prof.  Airy  and  Prof.  Bessell,  whose  determinations  are... 
accepted  in  England  and  on  the  continent,  with  which  our  old  values  agree  very  closely1. 

When  the  final  reduction  of  the  whole  trigonometrical  system  was  made  some 
years  later,  General  Walker  made  no  change  from  the  constants  used,  but  noted 
the  redetermination  by  Colonel  Clarke  of  the  Ordnance  Survey  of  Great  Britain, 
who  had  “employed  in  his  investigation  a  large  amount  of  provisional  data,  in¬ 
cluding  longitudinal  as  well  as  meridional  arcs,  from  the  latest  operations  of  this 
survey”.  Walker,  however,  revised  the  value  of  the  fundamental  azimuth  at 
Kalianpur,  taking  account  of  local  attraction, 

to  bring  it  into  closer  accordance  with  the  observed  azimuths  at  fifty-one  stations  symmetri¬ 
cally  situated  around  it,  at  various  distances,  on  the  contiguous  chains  of  triangulation.  The 
corrected  value  of  the  azimuth  may  be  accepted  as  a  more  reliable  initial  element  than  the 
original  value,  and  better  adapted  for  general  application  than  the  local  determination  [  133  ]k 


Geographical  Positions 

Everest  had  published  his  first  official  lists  of  geographical  coordinates  in  1842, 
having  been  compelled,  under  pressure  from  the  Court  of  Directors,  to  speed  up 
his  calculations  without  completing  the  final  adjustments  [  rv,  101-2].  In  1844 
Waugh  sent  the  Quartermaster  General 

3  copies  of  the  List  of  Latitudes  and  Longitudes  determined  by  the  Great  Indian  Arc  and  the 
Amua  Meridional  series,  and  printed  by  the  orders  of  Government.  ...  -The  results  of  the 
Budhon,  Ranghir,  Himalaya,  and  Pilibhit  series  are  ready  for  publication,  and  will  be  forwarded 
when  printed.  It  is  my  intention  to  rearrange  the  whole  of  these  geographical  data  under 
the  heads  of  Provinces  and  Districts,  which. ..will  render  them  more  convenient4. 

In  sending  out  a  later  list  be  notes  that 

in  making  use  of  the  latitudes  and  longitudes.. .it  is  proper  to  employ  as  data  for  the  construc¬ 
tion  of  your  map  the  figure  and  dimensions  of  the  Globe  as  determined  by  these  operations. 
These  are  fundamental  elements  of  Indian  geography.  ... 

I  have  forwarded  a  lithographed  paper  containing  instructions  for  describing  the  graticule, 
on  any  required  scale-,  for  maps  not  exceeding  100  superficial  degrees.  By  meanB  of  these 
tables  such  map9  may  be  constructed  with  great  facility  and  despatch.  ...  Trigonometrical  opera¬ 
tions  have  not  been  extended  further  west  than  Delhi  and  Karnal,  beyond  which  our  geographi¬ 
cal  knowledge  is  at  present  limited  to  the  Revenue  measurements  and  other  minor  surveys.  ... 

To  facilitate  the  use  of  the  lists  of  latitudes  and  longitudes  I  have  sent  a  sketch  map  shew¬ 
ing  the  principal  stations  and  directions  of  the  several  Beries5. 

In  1849  he  issued  a  new  note  regarding  the  longitude  of  Madras  ; 

The  latitudes  of  the  Trigonometrical  Survey  are. ..final,  but  the  longitudes  are  referable 
to  the  old  value  of  the  longitude  of  Madras  as  an  origin.  This  Bhould  he  noted  as  a  remark 

’Freidrich  Geo.  Wm.  Struve  (  1793-61  );  German  Astr.  ;  Dir.  Pulkowa  Obt»y.,  St.  Petersburg  1839-61. 
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on  all  maps  issued  wherein  the  meridian  lines  correspond  with  the  origin  of  the  G.T.  Survey, 
so  that  the  Hon’ble  H.E.I.  Company's  Hydrogmpher  may  not  be  misled. 

•The  old  and  new  values  of  the  longitude  of  Madras  Observatory  will  be  furnished  by  the 
Chief  Computer.  ...  It  was  decided  by  my  predecessor  that  no  alteration  should  be  made  in 
the  trigonometrical  records  on  account  of  the  change  in  the  deduced  longitude  of  Madras 
Observatory  in  order  to  prevent  confusion,  to  maintain  uniformity  tliroughout,  and  because 
the  real  value. ..is. ..cot  finally  settled  [  rv,  103-4  ;  v>  3*3  ]’• 

In  6pite  of  tbifi  order  the  Agra-Bombav-  road  map  issued  in  1852  had  the  western 
portion  plotted  on  one  value  of  tbe  Madras  longitude,  and  the  eastern  portion  on 
the  other  [  iv,  269-70  ;  v,  309  ]  ; 

It  signifies  little  comparatively  whether  India  is  3J  miles  nearer  or  further  from  England, 
but  it  is  a  serious  matter  whether  places  near  each  other  in  India  are  represented  on  the  maps 
erroneously  by  no  less  a  quantity  than  3$  miles.  ...  I  see  no  alternative  but  to  recompile  the 
Agra  k  Bombay  Road  Map,  and  suppressing  entirely  the  present  edition1. 


Field  Parties 

Besides  keeping  up  computations  both  in  field  and  recess,  surveyors  bad  to 
submit  monthly  progress  reports  ;  “to  enable  the  Surveyor  General  to  exercise  an 
effectual  control  over  the  execution,  progress,  and  computation  of  the  several 
series ”3.  They  were  encouraged  to  look  to  the  Chief  Computer  for  assistance,  and 
Armstrong,  from  the  Hurilaong  scries,  asked  his  advice  about 

the  transit  observations  made  at  Hurilaon,  and. ..your  selection  of  such  of  them  as  will  determine 
the  correct  time  and  rate  of  the  chronometer.  ...  Kindly  determine  for  rue  the  error  and  rate  of 
the  chronometer,  for  I  have  no  Ephemeris  with  roe  to  do  it,  and  I  am  fur  from  an  experienced 
hand  in  such  computations,  having  no  old  forms  to  refer  to.  ... 

Indeed,  I  would  be  particularly  thankful  if  you  could  send  me  a  copy  of  all  the  computations 
which  occur  in  the  deduction  of  azimuths,  something  like  the  one  I  used  to  see  Sreenath  refer 
to  when  he  and  I  were  computing  together  at  Digali  Castle  [17,  368  n.3  ].  I  will  of  course  return 
the  copy.  ...  but  I  shall  take  good  care  that  I  possess  a  similar  cop}'  for.. .future  occasions.  ... 

Somehow  1  have  hitherto  depended  more  upon  my  recollection  of  computations  than  on 
prescribed  examples,  and  lienee  my  dilemma  when  forced  to  depend  upon  my  own  resources. 

Don’t  tliink  me  a  troublesome  fellow,  Radanath,  for  in  the  end  you  will  have  less  trouble 
with  my  series  than  otherwise.  ...  I  am  determined  upon  bringing  up  my  Report  fairly — eo 
fairly  indeed  that  you  will  not  have  the  task  of  recomputing  any  portion. ..if  I  can  help  it4. 

Armstrong  had  later  to  explain  why  he  had  omitted  to  fix  the  position  of  two 
important  toun6  on  tbe  Gora  series  [  118  ]  ; 

These  were  laid  down  by  direct  triangulation,  ...  and. ..when  the  Cbendwar  aDd  Gora... 
parties  were  cantoned  at  Allahabad  in  1848  a  packet  containing'  these.. .[  was  ]  forwarded  to 
Mr.  Logan  for  computation  by  such  of  the  assistants  as  could  be  available.  ... 

I  took  charge  of  the  books,  but  unfortunately  we  have  never  had  a  spare  moment  since 
then  and — immersed  as  we  Irave  been  in  the  computations  of  the  Hurilaong  series  for  the  past 
two  seasons — the  book6  have  lain. ..altogether  forgotten.  ...  The  books. ..are  four  in  number, 
and. ..are  by  far  the  most  valuable  records  of  the  secondary  operations  of  the  Gora  series.  ... 

My  attention  was  undividedly  devoted  to  the  immediate  computations  of  the  season’s 
work.  ...  Indeed,  with  the  exception  of  the  few  hours  devoted  to  the  necessities  of  life,  every 
hour.. .was  given. ..to  tliis  duty,  and  it  was. ..a  difficult  task. ..to  compete  with  two  parties  so 
computing,  and  at  the  same  time  to  attend  to  the  miscellaneous  duties  of  the  office6. 

Errors  were  found  in  the  work  of  eo  experienced  a  computor  as  John  Peyton, 
who  had  at  one  time  been  B.adbanath’6  teacher  ; 

Tbe  vigilance  of  the  Chief  Computer  having  detected  no  less  than  11  errors  in  the  zero 
meana-of  the  principal  angles  of  the  Calcutta  Meridional  series  as  deduced  by  the  Surveyor, 
the  attention  of  officers  in  charge. ..is  earnestly  called  to  tho  necessity  for  rigorously  checking 
their  angle-books.  The  accuracy  of  the  whole  work  depends  on  the  angles  being  correctly 
deduced  from  the  observations,  and  this  is  the  first  and  most  important  duty  of  the  Leads 
of  parties,  who  are  strictly  responsible  for  all  errors*. 
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‘Win.  666  (  9  ).  DO.,  20-11-51. 
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The  party  computations  were  sometimes  accepted  for  incorporation  in  the 
final  record  volume.  The  Surveyor  General  sent  to  Peyton  on  the  Coast  series 
two  seta  of  forma  which  have  been  carefully  prepared  by  Captain  Renny-Tailyour,  Astronomi¬ 
cal  Assistant.  ...  One  set  contains  the  forma  for  field  computations,  and  the  other  contains 
instructions  and  forms  for  preparing  the  General  Report  in  a  shape  fit  for  publication.  The 
field  computations. ..being  conducted  in  duplicate  by  two  computers,  ...  these  documents  when 
bound  together  will  form  two  authentic  volumes  of  field  records  from  which  a  fair  copy  of 
the  General  Report  can  be  prepared.  ...  In  the  event  of  the  fair  copy.. .being  lost  or  injured 
in  transit,  the  computation  records  will  supply  the  means  of  preparing  another  copy.  ... 

Aa  your  field  season  on  the  Coast  series  is  barely  three  months  in  duration,  you  will  have 
nine  months  per  annum  of  regular  office  duties,  and,  therefore,  will  be  able  to  prepare  the  General 
Report  of  your  series  in  a  final  and  authentic  shape.  ...  To  render  your  materials  available  for 
geographical  compilations  in  my  office,  a  fair  chart-  with  lists  of  latitudes  and  longitudes  and 
heights  of  each  season’s  work  is  required,  to  be  sent  in  every  year  [  120-1  J1. 

A  departmental  order  was  issued  on  tbe  subject  during  1854  ; 

Progress. ..has  not  corresponded  with  the  field  work.  ...  Many  of  the  computations  occupy 
more  time  than  the  field  work.  One  source  of  delay.. .arises  from  the  necessity  of  completing 
each  series  before  the  final  verifications  are  arrived  at.  Tire  corrections  derived  from  these 
verifications,  though  small,  neceasitate  more  or  leas  a  general  revision.  As  the  chief  value 
of  the  results  consists  in  the  perfection  of  accuracy,  much  caut  ion  is  required  in  every  step  of  the 
computations,  all  of  wliich  require  verification  by  two  computers,  and  rigorous  comparisons.  ... 
The  preparation  of  the  final  report  must,  therefore,  ...  prove  a  tedious  labour.  ... 

The  number  of  maps  now  compiled  in  my  office. ..create  a  corresponding  demand  for  trigo¬ 
nometrical  results.  ...  This  object,  in  the  case  of  recent  operations  in  the  Punjab,  has  been 
accomplished  by  the  preparation,  season  by  season,  of  a  final  plan,  with  a  list  of  numerical 
values  in  latitude  and  longitude,  most  useftd  for  compilation  puq>oses.  ... 

Officers  in  charge  of  series  are,  therefore,  ordered  to  furnish,  season  by  season,  a  carefully 
projected  chart  on  the  scale  of  4  miles  to  an  inch  with  the  numerical  values  engrossed  thereon.  ... 
No  chart  without  numerical  values. ..can  be  reckoned  more  than  a  sketch,  because  the  paper  is 
liable  to  alteration.  It  is  better  to  record  the  numerical  results  on  the  chart  than  to  give  them 
in  the  form  of  a  list,  as  it  prevents  separation  and  accident  [  120-1  ]2. 


Computation  Records  &  Reports 

Tbe  greatest  care  was  devoted  to  the  preparation  of  tbe  manuscript  General 
Report  of  each  series  of  triangles.  The  original  was  kept  in  the  Calcutta  computing 
office,  the  first  copy  being  sent  to  India  House  in  London,  and  the  second  to  the 
Surveyor  General’s  Sold  office3.  At  the  end  of  bis  first  year  as  Surveyor  General 
Waugh  informed  Government  that 

greater  progress  would  have  been  made  in  these  extensive  computations  had  it  not  been  neces¬ 
sary  to  employ  a  large  proportion  of  my  computing  office  in  preparing  duplicate  copies  of  the 
Great  Arc  angle-books,  and  triplicates  of  the  7th,  8th,  and  9th  volumes  of  the  General  Report 
[  iv,  1 10-2  ].  I  have  been  obliged  to  leave  Mr.  De  Penning  and  a  portion  of  the  office  in 
Calcutta  for  the  sole  purpose  of  preparing  these  transcripts  because,  until  duplicates  have  been 
made,  it  would  be  imprudent  to  transmit  the  original  angle-books  to  the  India  House. 

The  triplicates  of  the  General  Report  are  required  for  the  use  of  my  office  in  the  field. 
Very  slow  progress  can  be  made  by  four  computers  in  transcribing  these  voluminous  documents1. 

In  addition  to  making  these  copies,  the  Calcutta  office  was  employed  on  the 
recalculation  of  the  triangulation  of  all  the  Madras  topographical  parties  from  1816. 
On  taking  over  as  Deputy  Surveyor  General  Thuilb'er  found 

two  of  the  computers. ..making  duplicates  of  the  Calcutta  Longitudinal. ..and  Parasnath  series 
angle=books,  and  the  other  two  comparing  the  Great  Arc. ..angle-books.  ...  The  first  comparison 
of  the  10  volumes  of  the  Great  Arc. ..was  completed  in  that  month  [  July  1847  ],  when  by 
the  direction  of  the  Chief  Computer  (  temporarily  present  at  tho  Presidency  on  sick  leave  ) 
[  34i“J-..a  second  comparison  was  instituted.  ...  This  comparison  is  still  in  progress  [Dec.  1848]5. 

Field  work  was  now  progressing  rapidly,  whilst  computations  were  lagging. 
“The  labours  of  those  in  Calcutta  have  doclinod...[  for  ]  want  of  adequate 
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supervision.  ...  A  change. ..becomes  necessary”1  [  341,  354—5  ]•  If  was  decided  to 
concentrate  the  computing  office  at  Calcutta  under  the  Chief  Computer,  and 
Radhanath  took  personal  charge  at  Calcutta  in  May  1849,  charged  with  early  com¬ 
pletion  of 

the  General  Report,  of  the  Gurwani  Meridional  series.  ...  The  chart  is  now  under  compilation 
at  my  field  office,  and  will  serve  as  a  mode)  for  that  part.  ...  I  have  directed  him  to  examine 
the  transcripts  of  the  Great  Arc  angl  e  books.  ...  The  final  completion  and  despatch  of  these 
books  to  the  India  House  is  a  matter  of  urgent  importance.  ...  As  soon  sb  computers  become 
available. ..7  have  directed  the  General  Reports  to  bo  taken  up  in  order — The  Goi  a  Meridional. 

,  ...  The  Maluncha  Meiidionals.  ...  The  Bombay  operations — The  Calcutta  Meridional,  ...the 
Cliendwar,  ...  and  North-East  Loncitudinal...!  propose  to  undertake  myself5. 

By  1854  the  Surveyor  General  had  a  small  computing  office  working  at  hi6  field 
headquarters  at  Dehra  Dun  under  Hennessey,  which  by  1856  bad  completed 
General  Reporl6  for  part  of  the  Hurilaong  Meridional  and  NE.  Longitudinal  series, 
including  computation  of  the  6now  peak  observations  [  90-2,  343  ]. 

In  1856  the  Chief  Computer  submitted  a  report  showing  all  the  work  completed 
at  Calcutta  from  May  1849  to  April  1856.  His  6taff  had  consisted  of  himself,  a 
Head,  and  a  Deputy,  Computer,  and  6ix  assistant  computers; 

The  Reports  winch  have  been  brought  up  are. ..Gurwani,  ...  Gora,  Calcutta  Meridional.  ... 

Altho’  the  bringing  up  of  the  Report  of  a  trigonometrical  operation  is  always  a  very'  laborious 
occupation,  the... Calcutta  series  report  has  proved  particularly  so.  ...  The  computers  only 
assumed  that  the  Surveyors  have  correctly  recorded  their  observations  in  the  angle-books. 

Commencing  from  this  point,  they  went  over  very  carefully  all  the  details  of  computation, 
and  arranged  and  digested  the  results  ;  also,  when  required,  verified  those  results  by  indepen¬ 
dent  processes  of  computation.  ...  Laborious  calculations. ..and  the  continued  watchfulness... 
to  guard  against  errors. ..were  both  very  great.  ... 

The  Reports. ..now  on  hand  are. ..Maluncha  series. ..Cliendwar. ..Hurilaong3. 

Previous  to  my  leaving  Dehra  Dboon  in  1849  some  mistakes  were  discovered.. .in  the  com¬ 
putation  of  the  meridional  triangles  of  the  Great  Arc.  ...  It  was  the  wish  to  the  Surveyor 
General  that  as  soon  as  I  reached  Calcutta  I  should  have  the  whole  of  this  calculation  revised. 

Other  work  had  been  the  preparation  of  tables  for  the  Auxiliary  Tables,  and 
the  testing  and  preparation  of  formulas  and  tables  for  the  computation  of  poly¬ 
gonal  figures  [  123,  tn/]4.  A  very  important  part  of  each  General  Report  was  the 
final  chart  of  the  series,  which  was  prepared  on  the  6ame  lines  as  the  preliminary 
chart  submitted  at  the  close  of  each  field  season  [  120-1,  127  ]. 

Dispersal,  of  Errors 

In  January’  1851  the  Surveyor  General  called  on  the  Chief  Computer  to  try  out  a 
new  method  devised  by  Gauss  for  the  dispersal  of  triangular  errors  through  compo¬ 
site  polygons  and  quadrilaterals,  which  promised  better  result-6  than  the  method 
followed  by  Everest.  Radbanath  first  tried  two  simple  figures  by  this  new  method, 
and  obtained  results  closely  agreeing  with  the  old  method.  He  then  took  up 
the  seven  quadrilaterals  formed  on  and  about  Ihe  Seronj  base.  These. ..form  the  most  compli¬ 
cated  figure  that  occurs  in  the  Trigonometrical  Survey.  They  produced  no  less  than  46 
equations,  Fome  of  which  were  of  very  unwieldy  magnitude.  ...  The  solution. ..occupied  four 
-computers  seven  months.  ...  The  results.. .were  highly  satisfactory,  shewing  that  the  greatest 
discrepancy. ..bet ween  Gauss’s  and  Col.  Everest’s  methods. ..would  not  exceed  0*'146. 

'SVaugh  concluded  that  the  new  method  was  too  laborious  for  departmental  use. 

_A  more  serious  matter  was  the  recomputation  of  the  Calcutta  Longitudinal 
series,  to  determine  the  host  values  for  the  points  of  departure  for  each  of  tho 
subordinate  moridional  series,  and  tho  distribution  of  the  errors  found  on  closing 
with  the  Korth-East  Longitudinal. 

Since  the  year  1834  new  azimuth?  have  been  observed  at  the  several  stations  of  the  longi¬ 
tudinal  series.. .which  have  l>eon  used  as  t lie  origins  of  the  meridional  operations.  These 
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azimuths  differed  from  those  taken  by  Mr.  Olliver  prior  to  1834  by  from  16  to  22  seconds,  and 
as  they  .have  been  undoubtedly  observed  with  better  instruments,  and  according  to  a  better 
system,  ...  those  elements  should  be  taken  advantage  of1. 

The  recalculation  of  the  longitudinal  series  was  taken  in  hand  in  September  1853 
and  completed  in  five  months.  It  was  entirely  re-observod  from  Sironj  to  Calcutta 
between  1863  and  1868. 

The  final  distribution  of  errors  and  reduction  of  results  of  the  triangulation  of 
the  Great  Trigonometrical  Survey  was  carried  out  under  the  direction  of  General 
James  Walker  whilst  he  was  Superintendent  of  the  Trigonometrical  Survey  and 
involved  some  twenty  years  of  hard  and  sustained  work.  The  whole  triangulation 
was  divided  into  five  figures — North-West  [pi.  5],  North-East  [pi.  4],  South- 
West,  South-East  Quadrilaterals — and  the  Southern  Trigon.  The  final  compu¬ 
tations,  with  brief  historical  accounts,  were  published  in  a  series  of  volumes  entitled 
Account  of  the  Operations  of  the  Great  Trigonometrical  Survey  of  India-, 

The  first  volume  published  Delira  Dun  1870,  described  the  Standards  of  Measure 
and  the  Base-lines,  and  included  an  account  of  the  early  operations. 

Volume  n,  published  1879,  gave  a  History  and  General  Description  of  the  Principal  Trian¬ 
gulation  and  of  its  Reduction. 

Volumes  m,  1873 — rv,  1870 — and  rv  A,  18S6,  covered  the  North-West  Quadrilateral. 

Volume  vi,  1880,  the  South-East  Quadrilateral. 

Volumes  vii  and  vm,  1882,  the  North-East  Quadrilateral. 

A  series  of  Synoptical  Volumes  was  also  published,  taking  each  triangulation 
series  separately,  and  giving  the  essential  results,  with  charts  and  historical  sum¬ 
maries.  Of  these  Vols.  1,  n,  and  m — covering  the  Great  Indus  series,  the  northern 
section  of  the  Great  Arc,  and  the  Great,  or  Karachi,  Longitudinal  series — appeared 
in  1874,  whilst  Vol.  xxxv,  covering  the  North-East  Longitudinal  series  did  not 
appear  until  1909. 
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ASTRONOMICAL  &  OTHER  SCIENTIFIC  WORK 

Astronomical  Observations  —  Azimuths  —  Himalayan  Attraction  —  Departmental 
Observatories  — -  Meteorology  —  Electric  Telegraph  —  Photography  —  Geology  —  The 
Schlagintweit  Brothers. 

UNDER  Waugh’s  direction  regular  astronomical  observations  for  azimuth  and 
meridian  were  continued  along  both  meridional  and  longitudinal  chains  of 
triangles  as  check  against  accumulation  of  error  in  direction  ; 

When  trigonometrical  operations  are  carried  on  in  a  single  series  composed  of  a  succession 
of  simple  triangles,  the  symmetry  of  those  figures  and  the  minuteness  of  the  triangular  errors 
do  not  afford  sufficient  guarantee  that  the  work  will  prove  satisfactory  on  verification. 

It  is  therefore  necessary.. .that  azimuth  observations  Ehould  be  taken  at  stated  intervals 
apart,  whereby  it  may  be  ascertained  by  an  independent  process  whether  the  angular  errors 
are  properly  compensating  each  other,  or  are  unduly  combining  [  rv,  ioi  ;  v,  204,  286  j1. 

Garforth  was  told  to  make  frequent  observations  whilst  in  recess  at  Allahabad  ; 
Expertness  can  only  be  acquired  by  constant  practice.  ...  In  conformity  with  the  standing 
rules. ..vou  will  commence  a  systematic  course  of  observations,  ...  a  set  every  evening,  Sunday 
excepted,  on  Ursa  Minoris  at  its  eastern  elongation. ..with  the  usual  transits  for  time*. 

Astronomical  observations  for  zenith  distance,  or  latitude,  had  been  made  by 
Everest  along  the  Great  Arc  for  determining  elements  of  the  figure  of  the  earth  [rv, 
16,  96-101  ].  Waugh  was  later  anxious  to  have  the  accuracy  of  the  longitudinal  series 
from  Sironj  tested  by  observation  of  latitude  at  Kara  chi,  as  thus  explained  by  Strange ; 

The  series  which  I  have  just  completed  is  the  largest  arc  of  parallel  ever  yet  measured  in 
any  part  of  the  Globe  under  favourable  circumstances  and  with  first-class  instrumental  means.  ... 
The  computation  of  this  arc  has  been  conducted  with  an  assumed  value  for  the  figure  of  the 
Earth.  This  value  has  been  found  adequate  to  the  requirements  of  meridional  arcs,  but  has 
never,  until  now,  been  tested  fairly  on  arcs  of  parallel. ' 

The  Surveyor  General  observes  that  one  effect  of  an  insufficiency  in  our  formulae  will  be  to 
vitiate  the  latitude  of  the  termination  of  the  series,  and  that  it  is  therefore  desirable  that  I 
should  determine  that  latitude  astronomically.  He  considers  that  until  this  test  has  been 
applied  it  would  be  imprudent  to  issue  data.. .for  geographical  purposes.. .as  to  the  latitudes  and 
longitudes.  He  has  according!}'  instructed  me  to  determine  this  element  with  all  the  accuracy 
possible,  a  task  which  will  involve  about  300  delicate  astronomical  observations3. 

After  preliminary  observations  by  Strange  in  1853,  the  main  observations  were 
entrusted  to  Tennant  who  constructed  an  observatory  on  Bath  Island,  "situated 
between  Kurrachee  and  Clifton”,  on  the  condition  that  "the  privilege  of  bathing  at 
this  island,  hitherto  allowed  to  European  soldiers,  is  not  to  be  withdrawn”1.  One 
of  Everest’s  astronomical  circles  [  rv,  131-5  ]  with  an  astronomical  clock  was  put  in 
order  and  erected  with  the  help  of  Mohsin  Husain.  The  observations  were  carried 
out  during  March  and  April  1855  [  44,  46  ]  ; 

On  the  morning  of  Easter  Sunday  the  8th  April. ..heavy  rain  came  on,  and  the  roof  of  the 
observatory  leaked.  This  was  remedied  by  spraying  the  joint  where  the  wood  joined  the  tiles 
with  tor  and  then  nailing  over  a  flap  of  the  tarpaulin.  Since  this,  though  rain  has  again  been 
falling,  the  roof  has  been  dry.  Clouds  and  rain  delayed  the  completion  of  the  observations 
till  the  25th  April;  ...  connection  by  three  single  triangles... computed  since6. 

Tennant  made  1614  single  observations,  and  deduced  a  value  of  latitude  only 
O'- 882  less  than  the  value  brought  up  by  triangulation  from  Kalianpur*.  The 
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observatory  was  then  closed,  and  the  marks  carefully  covered  and  handed  over  to 
local  officers  for  preservation  [113].  The  astronomical  circle  was  sent  up  by 
steamer  to  Sukkur,  and  at  the  close  of  the  field  season  accompanied  Tennant’s  camp 
to  Dehra  Dun.  Tennant  reports  before  leaving  Karachi  that 

the  astronomical  circle  and  clock  have  been  carefully  paoked  and  placed  in  the  observatory 
ready  for  removal.  The  clock  had  remained  standing  for  the  azimuthal  observations,  and  the 
sea  air  had  much  rusted  all  but  the  parts  subject  to  friction.  I  have.. .had  to  clean  the  whole 
and  have  again  oiled  it.  ...  The  iron  limb  of  the  astronomical  circle  I  have. ..covered  with  lard1. 
His  report  appears  amongst  Waugh’s  mss.  and  an  abstract  was  published  by  the 
Royal  Astronomical  Society*. 

Officers  were  encouraged  to  observe  occasional  latitudes  on  each  series  of 
triangles  and,  writes  Waugh  to  Peyton  on  the  Calcutta  Meridional  series, 
this  would  not  only  afford  good  practice. ..to  yourself  and  sub-assistants,  but  would  also  be  in¬ 
teresting  in  a  geographical  point  of  view  as  affording  the  means  of  comparison  with  our  trigo¬ 
nometrical  operations.  The  only  instrument  available  for  your  purpose  is  the  vertical  circle  of 
Troughton’8  18-inch  theodolite  [148,  155].  Altho’  it  is  inferior  in  power  and  division  of  the 
limb,  ...  it  would  in  4  or  5  nights  determine  the  latitude  to  about  I*  of  the  truth5. 

Waugh  set  little  store  on  astronomical  observations  as  substitute  for  triangula¬ 
tion  [  m,  175-92  ]  and  questioned  the  need  for  keeping  sextants  and 
artificial  horizons.  ...  These  are  navigation  instruments  and,  as  the  first  wave  of  geographical 
discovery  in  India  partook. ..of  the  character  of  inland  navigation,  astronomical  instruments 
were  necessary,  and  corresponding  observations  were  taken  at  the  Surveyor  General’s  Office.  ... 
The  astronomical  observations  of  those  days  were  works  of  high  merit,  far  beyond  the  reach 
of  a  sextant  and  artificial  horizon.  But  no  astronomical  observations,  even  with  the  highest 
order  of  instruments,  can  compete  with  terrestial  measurement.  ...  No  revenue  survey  should 
...correct  itself  by  astronomical  measurements,  as  they  are  decidedly  inferior. 

I  have  a. ..horror  of  astronomical  surveying.  A  good  surveyor  should  have  firm  faith 
in  the  accuracy  of  his  own  measurements.  If  latitudes  and  longitudes  are  wanted,  those  of  the 
trigonometrical  survey  are. ..strictly  correct  as  to  relative  positions.  Let  the  revenue  surveys 
...base  upon  these  points,  with  which  no  astronomical  measurements  can  pretend  to  compete. 

If  a  Revenue  Survey  precedes  the  Trigonometrical,  let  one  point  of  departure  be  fixed 
astronomically  by  good  instruments  sent  temporarily  from  the  office.  ...  The  astronomical 
part  of  tho  work  should  be  considered  merely  temporary,  to  bo  replaced  afterwards  by  the 
values  given  by  the  Trigonometrical  Survey  [  119  ]*. 

ThuiUier  insisted,  however,  that  the  revenue  surveyors  should  observe  astro¬ 
nomical  azimuths  at  all  their  control  points,  and  in  the  Punjab  a  small  detachment 
was  employed  to  construct  masonry  pillars  at  circuit  junctions  for  that  purpose; 

The  sextant  and  artificial  horizon... have  been  invariably  attached  to  every  Revenue  Survey 
from  the  commencement,  ...  more,  I  imagine,  for  the  purpose  of  correctly  finding  the  true 
azimuth.  ...  Unless  theodolites  with  vertical  arcs  of  40°  or  the  full  circle  are  supplied. ..it  seems 
...inadvisable  to  dispense  with  the  sextant  [  298  ]5. 


Astronomical  Azimuths 

It  was  a  standing  order  that  astronomical  azimuths  Bhould  be  observed  at  the 
starting  and  closing  stations  of  every  chain  of  triangles,  and  also  “at  moderate 
intervals  along  the  series”  [  rv,  95 — 6  3  ; 

In  a  meridional  scries  the  azimuth  stations  should  be  as  near  the  meridian,  and  in  a  longi. 
tudinal  series  as  near  the  parallel,  as  possible.  ...  The  fundamental  azimuth. ..taken  at  the 
station  of  origin  must  always  bo  observed  to  a  Nautical  Almanac  star  at  its  periodic  time. 
...  In  these  days  of  astronomical  improvement  the  places  of  the  stars  given  in  the  Nautical 
Almanac  may  be  relied  on  with  great  confidence,  and  no  other  stars  should  be  employed  in  the 
casemf  single  elongations*. 

Observations  were  taken  to  circumpolar  stars,  and  every  effort  was  to  be  made 
“to-ebserve  the  same  star  at  both  elongations”.  A  set  of  azimuths  consisted  of 

*DDn.  602  (  340  ),  SO.  to  Tennant,  1-11-65  ;  621  (  307  ),  Tennant  to  SO.,  2-11-55.  ’Waugh  mss., 
n(  a)  &  RAS.  (  mn  )  xvn,  1S50-7  (  66-8  ).  1  DDn.  673  (  32  ),  29-8^45.  *DI>n.  473  (  89-96  ),  SG.  to  DSQ.. 
28-12—48.  ’DDn.  474  (  16-21  ),  DSG.  to  SO.,  Jan.  1849.  •  DDn.  61 6  (  298  ),  or..,  27-8-45. 


132 


Astronomical  &  other  Scientific  Work 


at  least  R  observations  at  each  elongation,  four  before  and  four  after.  “Eight 
observations  can  easily  be  taken  without  hurry  or  confusion”  in  a  space  of  40 
minutes,  but  in  some  cases  the  requisite  number  of  Bets  on  prescribed  zeros  might 
extend  over  one  or  two  weeks'.  To  Nieolaon  starting  the  Assam  longitudinal 
series  the  Surveyor  General  writes  ; 

Eastern  Bengal  is  unfavourable  for  such  observations  on  account  of  fogs  and  cloudB  which 
are  even  more  detrimental  to  astronomical  observations  thnn  to  the  terrestia!  work.  ...  You  will 
meet  frequent  disappointments,  and  care  must  bo  taken  not  to  waste  time  in  uselessly  waiting 
for  clear  weather.  If  the  weather  is  clear  when  you  arrive  at  a  station. ..you  can  take  them, 
otherwise  pass  on  and  endeavour  to  arrango  for  taking  them  at  a  inoro  favourable  epoch.  ... 
Observations.. .on  7  zeros  would  occupy  no  less  than  7  days,  which  is  a  serious  interruption  to 
progress.  Captain  Strange  lias  found  it  practicable  to  change  zero  during  the  observations, 
thus  accomplishing  2  zeros  in  24  hours2. 

To  Strange  on  the  Coast  Series  he  writes  ; 

Considering  the  limited  field  soason...I  think  it  will  be  sufficient  to  observe  at  convenient 
stations  about  70  to  100  miles  apart.  As  you  go  south  you  will  find  these  observations  become 
more  difficult  from  longer  daylight  and  the  diminishing  elevation  of  the  pole3. 

To  Logan  on  the  North-East  Longitudinal  ; 

As  a  general  principle. ..it  is  very  desirable  that  azimuth  of  verification  should  always  bo 
observed  at  the  point  where  two  series. ..unite,  and  more  especially  if  these. ..have  been  executed 
by  different  parties,  because  if  a  disagreement  exists. ..the  azimuth  observations  will  shew  in 
what  proportion  the  error  is  to  be  distributed.  ...  It  is  desirable  that  all  aeries  in  the  plains 
should  be  checked  at  every  50  miles.  ... 

Azimuths  near  the  Bills  are  liable  to  disturbance,  but  at  the  distance  of  the  Longitudinal 
Connecting  series  the  disturbance  imtsl  bo  small,  and  likely  to  be  the  eame  at  each  place  of 
verification.  ...  We  can  know  nothing,  either,  regarding  the  disturbing  force  on  the  correctness 
of  the  triangulation  unless  azimuths  of  verification  are  observed.  ...  The  apprehension  of 
mountain  attraction  is  no  just  reason  for  omitting  such  observations*  [  98,  133  ]. 

He  particularly  desired  Logan  to  observe  at  Bela  “because  of  the  great  errors 
of  the  Karara  Series”;  these  errors  had  been  shown  up  when  he  had  himself 
observed  at  the  junction  of  the  north  and  south  sections  in  1845  [  n,  114-5,  *56  ]• 

The  Great  Longitudinal  series  was  of  high  importance,  and  indeed  the  inadequacy 
of  t  he  controlling  azimuths  had  been  a  serious  blot  on  the  Calcutta  section  [iv,  58,  95]. 
In  his  instructions  to  Renny  the  Surveyor  General  writes  [38,  98]  ; 

Colonel  Everest’s  azimuth  observations  at  Kalianpur,  together  with  the  new  latitude  and 
the  old  longitude  of  that  point. ..will  form  the  fundamental  elements  for  the  origin  of  your 
work.  ...  I  would  advise  you  to  observe  azimuths  at  every  alternate  station  if  the  sides  are 
long,  or  at  every  degree.. -if  the  sides  are  short,  selecting. ..such  stat ions. .as  may  appear  to 
bo  most  free  from. ..lateral  attraction  on  the  plurobline...at  right  angles  to  the  meridian.  ... 

In  some  coses  it  would  be  interesting  to  measure  the  amount  of  attraction.  For  example, 
observations  to  the  cast  and  west,  and  on  the  summit,  of  Aboo  would  be  interesting3 

The  disturbing  effect  of  the  mountains  was  specially  noted  along  the  North- 
West  Himalaya  series,  the  Surveyor  General  writing  to  Walker  at  Jogi-Tila  ; 

In  consequence  of  the  Himalayan  attraction  no  confidence  can  be  placed  the  direction  of 
the  plumbline  in  the  vicinity  of  these  stupendous  mountains.  This  attraction  is  chiefly 
north-easterly,  and  vitiates.. .all  results  of  astronomical  observations  depending  on  a  true 
level.  ...  For  this  reason  it  lias  been  impracticable  to  obtain  trustworthy  azimuths  or  latitudes 
of  the  North -West  Himalaya  series.  ...  The  greatest  apparent  deflection  whichhas  been  detected 
amounts  to  37'- 7  in  latitude,  and  in  azimuth  20'-  156  [  10,  35,  177  ;  v,  134  ]*. 

If  an  erroneous  azimuth  be  adopted  at  the  origin  of  your  series,  it  would  vitiate. ..your 
results.  ...  The  probable  deflection  at  Jogi-Tila  may  be. ..very  much  less.  ...  It  will  continue 
to  decrease  as  you  go  60uth,  ...  perhaps. ..disappearing  altogether  at  150  miles,  although  meri¬ 
dional  effect  may  continue. ..for  100  miles  further  on.  ... 

lt_would  tend  very  much  to  throw  light  on  the  subject  of  mountain  attraction  if  satis¬ 
factory  observations  wore  made  for  latitude  at  the  same  stations  as  for  azimuth7  [  135  ]. 
These  observations. ..would. ..interrupt  your  progress  materially.  ...  I  would  therefore  recom¬ 
mend  your  confining  the  latitude  observations  to  the  BmBllest  number  of  stations  sufficient 

>DDn.  325  (371-5),  cl.,  1-9-15.  *I)Dn.  591  (203  ),  21-7-62.  *DJ>n.  692  (  375  ),  rnMns- of 
1-12-55;  82  paras.  ‘DEn.  496  (  227  ),  3-11-48.  *DI>n.  616(8),  16-9-48.  •  Merdl.  Arc  (  xliii  ). 
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to  vorify  your  latitude.  ...  I  think  it  will  bo  sufficient  if  you  determine  the  latitude  at  Murroe 
during  next  recess,  also  at  the  last  station  of.. .azimuth  at  which  the  non-meridional  attraction 
disappears,  Bnd  at  another  azimuth  station,  say  60  miles  further  south1. 

Walker  and  Basevi  observed  latitude  at  Murree  during  1858,  the  observatory 
forming  a  triangle  with  two  stations  of  the  North-West  Himalaya  series  ;  “  I  was 
fortunate  in  having  a  memorandum  of  the  observations  taken  by  Captain  R.enny- 
Tailyour  in  determining  the  latitudes  of  Dehra  and  Banog  ”  [  136-8  ]*. 

Deflection  of  the  plumbline  was  further  considered  in  relation  to  azimuth 
observations  along  the  Great  Indus  series  ; 

The  westerly  attraction  of  the  Belochistan  and  Soliman  ranges  may  be  expected  to  have 
some  disturbing  influence  on  the  plumbline.  ...  The  circumstance  ought  to  be  considered  in 
choosing  stations  for  observing  azimuth,  as  well  as  in  judging  of  the  results,  ...  but  I  do  not 
think  it  would  justify  the  omission  of  circumpolar  observations  [  132  J.  ... 

Without  sucli  observations  we  should  be  entirely  in  the  dark,  both  as  regards  the  angular 
errors  accumulated. ..and  the  probable  amount  and  direction  of  the  mountain  attraction.  ... 

The  stations. ..may  be  placed... 100  miles  [apart],  more  or  less3. 

Little  use  was  made  of  all  these  azimuth  observations  in  the  final  reduction, 
as  is  explained  in  the  following  note  by  General  Walker  under  whose  direction  that 
great  work  was  carried  out  [  125,  129  ] ; 

The  numerous  astronomical  determinations  of  azimuth,  latitude,  and  differential  longi¬ 
tude,  which  have  beon  made  at  various  stations  of  the  survey,  furnish  a  number  of  external  and 
indoi>endont  facts. ..with  which  the  triangulation  might  have  been  brought  into  accordance. 
The  azimuths  ...  seemed  to  have  a  claim  for  introduction,  as  they  were  measured  with  the 
intention  of  forming  a  check  on  the  triangulation.  They  are  very  numerous. 

But  the  triangulation  of  this  survey  cannot  be  forced  into  accordance  with  any  astronom¬ 
ically  determined  facts  of  observation  without  a  liability  to  introduce  errors  arising  from 
deflections  of  the  plumbline  in  astronomical  observations,  which  far  exceed  the  errors  ordinarily 
generated  in  the  triangulation.  ... 

Other  errors  would  arise,  more  minute,  but.. .very  sensible  in  long  distances,  from  the  errors 
in  the  numerous  elements  of  the  Earth’s  figure.  ...  If  the  triangulation  were  to  be  forced  into 
accordance  with  the  astronomical  determinations,  it  would  become  seriously  distortod  in  parts, 
and  unfitted  for  employment  in  further  investigations  of  the  figure  of  the  Earth.  ... 

Thus  in  the  final  reduction...the  only  astronomically  determined  elements  employed... 
[  were  ]  those  which  were  adopted  for  Kalianpur,  the  station  of  origin  of  the  calculations*. 


Himalayas  Attraction 

Both  Lambton  and  Everest  had  been  well  aware  that  their  observations  were 
influenced  by  visible  mountain  masses  and  even  by  unseen  subterranean  variations 
of  density  [  n,  261  ;  ra,  253-4  ].  Everest  had  noted  the  large  deflections  at  Banog 
and  other  sub-himalayan  stations,  and  had  purposely  selected  Kaliana  at  the  north¬ 
ern  end  of  hie  arc  on  account  of  its  distance  from  the  mountains  [  rv,  104-5  ]- 

Waugh,  of  course,  knew  all  that  Everest  had  noted  on  the  subject,  and  fresh 
evidence  accumulated  as  surve}^  progressed.  He  was,  moreover,  compelled  to  take 
more  serious  notice  by  the  eagerness  with  which  Shortrede  pressed  the  matter  after 
his  resignation  from  the  Survey.  Shortrede  wrote  direct  to  the  Government  of  India 
describing  a  series  of  observations  he  had  taken  in  1 841  for  the  latitude  of  Dehra  and 
his  deductions  that  would,  he  thought,  impugn  the  accuracy  of  Everest’s  northward 
closing  of  the  Great  Arc.  The  final  account  of  that  great  work  had  not  yet  been 
published,  though  Waugh  had  manuscript  drafts6.  Shortrede  writes; 

I  have  long  boon  of  opinion  that  the  mass  of  the  Himalaya  would  have  a  sensible  effect 
in  deflecting  the  plumbline  throughout  northern  India,  but  it  was  not  till  September  1841... 
thafTI  had  an  opportunity  of  putting  this  idoa  to  the  test.  ...  The  place  of  observation  at  Derah 
was  about  100  feet  west  from  the  chimnoy  of  the  Surveyor  General’s  office,  the  position  of  which 
is  fixed  from  the  Groat  Arc  [  rv,  105,  166  ;  v,  138  ].  ... 

lGT8.  iv  &  Syn.  vi  (  v-vi — G  ).  *  DUn.  Comp.  M-9/7  ;  Walker  to  SG.,  1S-9-59.  *  DDn.  711  (  70  ), 

SG.  to  Walker,  24-11-68,  lPhil.  Trans.,  1895;  India's  Conlribnlum  to  Geodesy  ;  jtvt.  1  Merdl.  Arc,  pub. 
1817  [  rv,  xrvii,  113]. 
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-Dio  Inti lu do  of  ICjili&npur,  on  whioh  that  of  all  the  other  points  depends,  wns  determined 
by  observation  to  b©  24°  07'  11*‘86  [  IV,  J04  ;  v, J24  ],  ...  TJie  triangulation  gives  tho  latitude 
of  Banog. ..30°  29'  37'"61,  and  that  of  Derah,  30°  19'  69,-98,  exceeding  the  observed  latitude 
30°  19'  22#-81  by  37'"37  [  1323-  Tliis  discrepancy  is  so  vastly  beyond  every  other  known 
instance  in  any  part  of  the  world  that  it  will  certainly  attract  attention. 

At  Kaliano,  whore  the  Groat  Arc  is  made  to  terminate,  the  difference  between  the  latitude 
by  the  triangulation  and  that  deduced  by  amplitude  from  Kalianpur  is  6'-  4274.  This  — however 
it  may  be  glossed  over — is  plainlj-  only  a  part  of  what  is  due  to  tho  attraction  of  the  Hima¬ 
layas.  ...  Colonel  Everest  used  to  saj-  that  this  discrepancy  was  very  strange,  and  that  he 
oould  not  aocount  for  it,  but  I  apprehend  it  is.. .sufficiently  accounted  for  by  the  mass  of 
mountains  to  the  eastward.  ... 

I  was  curious  to  know  why...Kaliana  had  been  adopted  for  the  end  of  the  Arc,  and  on  one 
occasion  I  asked  Colonel  Everest,  who  told  me  tliat  it  was. ..to  avoid  the  attraction  of  the 
Himalayas.  ...  I  remarked  that.. .the  only  part  of  the  force  which. ..becomes  notliing  is  that 
affecting  the  absolute  force  of  gravity,  whereas  the  other  part  affecting  the  level,  or  plumb- 
line,  is  then  at  its  maximum. 

He  tried  to  show  me  that  I  was  in  a  mistake.  ...  On  this  I  referred  to  the  spheroidal  figure 
of  the  earth,  ...showing  that  the  equatorial  protuberance,  though  always  below  the  horizon, 
sensibly  deflected  the  pluinbline  at  every  point  on  the  surface.  This  could  not  be  denied, 
and  the  subject  was  then  dropped  and  never  again  referred  to  between  us1.  ... 

I  think  I  can. ..show  that  the  attraction  of  the  Himalayas  had  diminished  the  observed 
latitude  of  Knlinna  by  more  than  10  seconds,  Bnd  that  the  work  ns  it  stands  is  unfit  to  be  used 
for  determining  the  figure  of  the  earth.  ...  Having  at.  length  got  leisure  to  reduce  my  observa¬ 
tions,  1  feel  it. ..due  to  myself.. .to  bring  the  subject  to  the  notice  of  Government2. 

The  letter  was  passed  to  Waugh  for  comment,  and  he  showed  that  Shortrede 
had  produced  notliing  that  was  not  already?  known  ; 

The  existence  of  lateral  attraction  at  Kaliana  is  by  no  means  a  new  discovery.  ...  Colonel 
Everest’s  observations  of  Knliana  were  taken  in  1839-40,  long  prior  to  those  of  Captain  Short¬ 
rede,  and  as  soon  as  they  were  reduced  and  computed  the  result  became  known  to  every  member 
of  the  Department,  including  Captain  Shortrede  himself.  So  far  from  that  result  being  glossed 
over,  it  was. ..officially  reported  to  Government.  ... 

Captain  Shortrode’s  observations  throw  no  new  light  whatever  on  this  subject.  ...  Colonel 
Everest. ..had  previously  deduced  a  discrepancy  of  6'' 4  for  the  station  of  Kaliana  and,  as  the 
great  mass  of  mountains  lies  about  40  miles  north  of  Delira  [in  defect  37,-4  J,  and  nearly 
97  miles  north  of  Kaliana,  these  two  discrepancies  agree  in  fact  very  closely,  being  very  nearly 
in  the  inverse  ratio  of  tlio  squares  of  the  distances.  ...  The  latitude  of  Belville  as  observed  by 
General  Hodgson  and  Captain  Herbert. ..was.. .found  to  differ  14'- 6  from  the  trigonometrical 
computation  [  in,.  37  n.O  ],  and  as  the  distance  of  Belville.  from  the  attracting  mass  is  very 
nearly  71  miles,  this  result  also  agrees  within  about  2\  seconds. 

Waugh  further  pointed  out  that  the  instrument  with  which  Shortrede  took  his 
much-vaunted  observations,  was  that  to  which  he  later  attributed  “the  badness  of 
his  observations  on  the  Karara  series”  [  155  ]  ; 

The  influence  of  the  Himalayan  attraction  is. ..clearly  Bet  forth  in  the  General  Report,3 
and  its  probable  amount  at  Kaliana  can  be  far  more  accurately  estimated  from  Colonel 
Everest’s  own  observations  taken  on  the  spot  thaD  from  those  of  Captain  Shortrede.  ... 

I. ..draw  particular  attention  to  Colonel  Everest’s  remarks  with  reference  to  the  azimuth 
observations  at  Bauog,  ...  taken  for  the  express  purpose  of  ascertaining  the  probable  effect 
of  the  lateral  attraction  exerted  by  the  mountains  in  its  vicinity  [  TV,  98,  104  ].  ...  The  obser¬ 
vations  at  Banog  were  taken  in  September  1837,  partly  by  Col.  Everest,  and  partly  by 
myself  [  rv,  41].  ...  Before  we  ascended  the  hill  we  fully  anticipated  that  the  immense  disturb¬ 
ing  influence  of  the  mountains  would  bo  demonstrated  in  the  most  conclusive  manner,  and  thus 
justify. ..the  propriety  of  terminating  the  arc  at  Kaliana,  which  is  69  miles  south  of  Banog.  ... 

How  Colonel  Everest,  who  in  the  year  1837  took  azimuth  observations  for  the  express  pur- 
pose-of  ascertaining  tho  effoct  produced  by  a  known. ..cause,  ...  should  be... misrepresented  as 
ignorant  of  the  cause,  ...  is  so  unreasonable. ..that  further  disproof  seems  unnecessary.  Long 
prior  to  Captain  Shortrede’s  arrival  at  headquarters. ..orders  had  been  issued  to  Captain  Renny 
and  myself  to  record. ..local  appearances  at  every  station  at  which  we  observed  azimuths. 

Captain  Shortrede’s  recollection  or  his  conversations  with  Colonol  Everest  are  Btrangoly 
at  variance  with  the  latter  officer’s  known  opinions. 

‘Everest  disliked  discussing  subjects  on  which  he  had  made  np  bis  mind  [iv,  t-page,  259]. 

451  (  3S7-400  ),  Shortrede  to  Mil.  Dept.,  31-5-45.  *ts.  7. 
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Waugh  went  on  to  analyse  the  several  sections  of  the  Great  Arc,  comparing 
them  'with  meridional  arcs  measured  in  other  parts  of  the  world,  and  showed 
in  the  most  incontrovertible  manner  that  the  sections  of  the  Indian  Arc,  the  two  northern 
of  which  were  entirely  measured  by  Colonel  Everest,  do  not  Bhrink  from  the  application  of  a 
test  under  which  every  other  measured  arc,  that  I  am  aware  of,  fails.  ...  Government. ..may 
...  rely  with  implicit  confidence  on  the  superior  merits  of  the  Trigonomet  rical  Survey  of  India1. 
The  Directors  accepted  Waugh’s  verdict  and  passed  the  correspondence  to  Everest, 
pressing  for  completion  of  his  final  report,  the  Great  Arc  book  of  1847  [  rv,  113  ]. 

Shortrede  was  persistent,  and  repeated  his  views  in  a  paper  read  before  the 
Royal  Astronomical  Society  on  18th  June  1848.  This  attracted  the  attention  of 
Airy,  the  Astronomer  Ro3'al,  who  suggested  a  few  slight  amendments.  Shortrede 
then  forwarded  a  printed  copy  of  his  paper,  with  a  copy  of  Airy’s  appreciation,  to 
the  Government  of  India,  still  claiming  that  the  deflection  at  Kaliana  “has  been 
glossed  over  in  Col.  Everest’s  latel}'  printed  book,  and  kept  out  of  view  by  altering 
all  the  calculated  latitudes  in  the  northern  section  of  the  Arc”*. 

Waugh  passed  the  papers  to  Radhanath  Sickdhar  at  Calcutta  ; 

As  you  were  present  at  headquarters  at  the  time  the  computations  were  made  you  are 
better  acquainted  with  the  subject. ..than  any  other  person.  ...  1  should  wish  6tepe  to  be 
taken  to  verify. ..the  data  taken  by  Captain  Shortrede  from  the  Trigonometrical  Survey.  The 
accuracy  of  his  observations  can  only  be  tested  by  repeating  them  with  better  instruments,  ... 
which  I  propose  to  undertake  on  the  first  favourable  opportunity.  ... 

Captain  Shortrede. ..is  very  ingenious.  ...  He  does  assume  that  there  is  no  great  variation 
of  aspect  in  the  situations  of  Debra  and  Kaliana.  ...  Herein  consists  his  mistake,  for  in  reality 
the  change  is  enormous.  ...  Dehra  is  at  the  foot  of  the  range  from  which  Kaliana  is  distant  60 
miles,  and  no  less  than  about  140  miles. ..from  the  centre  of  attraction.  ... 

Dehra  is  one  of  the  most  unsuitable  localities  that  could  have  been  chosen  for  investigating 
the  quantity  of  attraction  at  Kaliana  with  any  approach  to  accuracy.  It  is  not  a  principal 
station  of  the  Arc,  but  an  intersected  point,  ...  the  chimney  of  a  house. 

Its  position  at  the  very'  foot  of  a  mountain  range  upwards  of  a  mile  in  height,  and  only 
7  miles  distant,  must  greatly  enhance  the  attraction  in  a  meridional  direction,  which  cannot 
fairly  be  compared  with  the  azimuthal  disturbance  observed  at...Banog  on  the  top  of  the 
mountain.  ...  It  is  my  intention  to  observe  for  latitude  at  Banog  in  order  that  all  doubt  may 
be  set  at  rest,  but  in  the  meantime  it  will  be  clear.. .that — the  azimuth  having  been  observed 
at  the  mountain  top  and  the  latitude. ..at  its  base — no  fair  comparison  can  be  instituted.  ... 

Respecting  Col.  Everest’s  having  glossed  over  the  effects  of  attraction,  it  appears  to  me  not 
warranted  by  the  facts  which  are  all  fully  staled,  and  the  mode  of  dispersion  explained,  in... 
his  printed  work.  ...  The  results  only  are  printed,  ...  but  every  detail  is  explained.  The 
computations  are,  however,  recorded  in  complete  detail  in  the  manuscript  copy  of  the  General 
Report  wluch  was  placed  at  the  disposal  of  the  .Astronomer  Royal3. 

Radhanath  sent  the  information  required,  and  welcomed  the  proposal  to  tost 
Shortrede’s  conclusions  by  observations  at  Banog,  commenting  sltrewdly  that 
the  latitude  and  azimuth  observations  at  Banog  will  furnish  the  measure  and  direction  of 
the  deflection. ..at  that  station  only...[  and  ]  furnish  no  idea  as  to  the  average  amount,  and  general 
direction,  of  the  Himalayan  attraction  in  the  plains.  To  obtain  this  result,  latitude  and  azimuth 
observations  will. ..require  to  be  made  at  stations  from  twenty  to  thirty  miles  apart  along  the 
whole  line  of  the  North  Longitudinal  or  Connecting  series  [  iv,  71  ;  v,  132  n.7  ]4. 

Waugh  then  repbed  to  Government  that 

Captain  Shortrede'B  paper  appears  to  be  entirely'  of  a  conjectural  character,  and  no  reliance 
can  be  placed  on  the  results.  ...  The  supposition  of  a  constant  centre  of  attraction  on  which 
his  hypothesis  rests  is  totally  inconsistent  with  ftle  conditions  actually  existing.  ... 

The  Himalaya  mountains  form  an  immense  chain  of  indefinite  length  and  breadth,  composed 
of  enormous  irregular  masses  of  various  height,  with  deep  intervening  valleys.  ...  The  change 
of  aspect  produced  by  an  approach  from  Kaliana  to  Dehra  and  Banog  must  be  enormous.  ... 

Delira  is  at  the  foot  of  the  mountain  range,  and  Banog  on  the  summit,  and  they  are  treated 
as  identically  similar.  Captain  Shortrede  resided  nearly  6  months  as  Colonel  Everest’s 
guest  ’Within  five  miles  of  Banog  mountain.  I  cannot  therefore  understand  why  he  preferred 
taking  his  observations  at  the  foot  of  the  mountain  instead  of  on  the  same  spot  at  which  the 
error  in  azimuth  had  been  previously  ascertained  by  Colonel  Everest8  [  rv,  95,  104  ]. 

1 1)Dn.  452  (  277-97,  paras  12,  3S  ),  23-7-45.  *  DDn.  641  (  109  ),  to  Mil.  T>opt.,  8-1-50. 

(  59  ),  14-3-50.  ‘DDn.  607  (  6  ),  Ch.  Compr.  to  SG.,  24-5-50.  ‘DDn.  542  (  92  ),  12-10-50. 
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The  observations  for  latitude  on  Banog  taken  by  Renny-Tailyour  in  1851-2 
[  137~8  ]  confirmed  Waugh’s  suggestion  that-  the  effect  of  Himalayan  attraction 
might  be  lese  at  Banog  than  at  Dehra  Dun  where  Shortrede  had  observed1. 

During  the  summer  of  1 853  Archdeacon  Pratt  of  Calcutta,  an  able  mathematician, 
visited  Mussoorie  and,  becoming  greatly  interested  in  the  Surveyor  General’s  problem, 
enjoyed  a  visit  to  the  summit  of  Banog.  Renny-Tailyour  sent  him  a  copy  of 
Shortrede’s  paper,  “chiefly  because  he  has  been  at  the  trouble  of  extracting  all 
that  bears  on  the  subject. ..from  Col.  Everest’s  Arc  Book”2. 

Pratt  pointed  out  that  the  problem  involved  the  effect  of  an  unknown  attrac¬ 
tion  on  the  computed  values  of  latitude  and  azimuth  brought,  up  by  precise  triangu¬ 
lation  from  a  distant  origin,  that,  might  itself  be  slightly  affected  by  some  local 
attraction.  The  only  measure  of  the  amount  of  this  "deflection  ”  so  far  applied 
had  been  that  of  astronomical  observations.  These,  wrote  Pratt,  cannot  "elimi¬ 
nate  or  determine  this  troublesome  intruder.  Recourse  must  be  had  to  new  and 
entirely  independent  calculation  and  measurements”. 

I  feel  convinced  that  the  only  way  to  supply  the  desideratum  is  to  dissect  the  Himalayas 
and  actually  calculate  the  attraction.  This  may  appear  at  first  to  be  a  most  gigantic  under¬ 
taking,  but.. .it  is  feasible  after  you  liave  completed  your  general  survey  of  the  mountains,  and 
laid  down  the  heights  and  deptlis.  ...  The  Great  Trigonometrical  Survey  of  India,  owing  to  the 
great  extent  of  its  area,  is  so  important  a  work  in  its  bearings  on  physical  astronomy  tlint  no 
reasonable  amount  of  labour  should  be  spared  to  make  its  results  available*. 

Waugh  accepted  this  suggestion  as  eminently  sound  ; 

I  was  sensible  that  the  best  mode  of  effecting  this  object  would  be  to  calculate  the  sum  of 
the  attractions  of  the  mountain  masses  taken  in  parts,  or  piecemeal,  and. ..gave  this  as  mv 
opinion  to  Government  in  a  report  dated  28th  July  '45  [  135  n.l  ]4,  but  I  represented  it  as  an 
herculean  undertaking,  not  being  aware  that  the  process  might  be  simplified  as  shown  in  your 
letter,  from  which  I  derive  great  encouragement. 

He  thought  that  the  topographical  survey'  by  the  North-West  Himalaya  series 
would  provide  sufficient  information  to  the  west,  but  doubted  whether  the  old 
surveys  of  Hodgson,  Herbert,  and  Webb  would  give  sufficient  detail  to  the  east. 
He  further  pointed  out  that  Everest  himself  had  wondered  whether  Kaliana  was 
sufficiently  distant  from  the  mountain  mass  ; 

When  the  calculations  were  brought  up  in  1841,  the  effect  of  Himalayan  attraction  became 
known,  and  the  question  was  whether  another  northern  station  should  bo  selected  further 
from  the  attracting  mass. .  But,  as  Government,  was  urgent  to  close  the  scientific  part  or  the 
survey,  Colonel  Everest  had  no  alternative  hut  to  leave  this  duty  to  his^uccessor6  [  tv,  101- 2]. 

Pratt  followed  up  by'  reading  a  paper  before  the  Royal  Society  on  7th  December 
1854,  entitled  Attraction  of  the  Himalaya  Mountains  on  the  Plumb-line  in  India, 
and  he  continued  to  work  at  the  subject,  till  his  publication  in  18G5  of  A  Treatise 
on  Attraction,  La  Place’s  Functions,  and  the  Figure  of  the  Earth.  He  sent  Waugh  a 
diagram  shewing  the  general  height  of  the  mountains — sector  by  sector — to  the 
north  of  Kaliana,  and  asking  for  information  about  conformation  and  height,  in  the 
neighbourhood  of  the  terminals  of  the  several  sections  of  the  Great  Arc  ; 

A  few  months  ago  I  forwarded  to  you. ..a  copy  of  a  paper  lately  printed  in  the  Philosophical 
Transactions  On  Himalayan  Attraction,  about  which  I  wrote  to  you. ..in  September  1853  from 
the  Cope.  ...By  the  help  of  your  maps  you  will  he  able  in  a  moment  to  see  whereabouts  in  the 
mountain  mass  the  compartments  of  my  diagram  lie. 

Hennessey  was  too  busy  on  other  wqplc  to  take  up  the  task  suggested6,  but.  Ten¬ 
nant  suggested  that  the  results  of  the  longit  udinal  arc  Kabanpur  to  Karachi  might 
help.  In  a  paper  read  at  Calcutta,  21st  July  1859,  Pratt  discusses  “the  influence 
of  Mountain  Attraction  on  determination  of  the  relative  heights  of  Mount.  Everest... 
and  the  lofty  peak  discovered  near  Kashmir”7  [  87-9  ]  suggesting  that 

mountain  attraction  [  may  ]  cause  the  survey  to  make  the  height  of  the  newly  discovered 
mountain  [  K  2  ]  too  low  by  150  to  200  feet  relative  to  Mount  Everest.  The  plains  at  the  foot 

i  DI)n  569  (  161-2  )  Rcnnv-Tailyour  to  Pratt,  23-0-53;  GTS.,  in  (10).  *  DDn.  569  (  161-2). 

23-6-53.  *DI)n.  645  (  393  ),  Pratt  to  SG.  11-7-53.  *DI)n.  452  (  277-97  ),  paras.  17,  29.  ‘I)Dn.  543 
(77),  SG.  to  Pratt,  9-8-53.  1 1)Dn.  32  (  30-3  ),  Pratt  to  SG.,  4-2-50  ;  note  by  Ilcnnearcy,  3-1  -56.  ’  BAS. 


Himalayan  attraction 


137 


of  the  Darjeeling  Hills  are  higher  above  the  sea  level  than  the  survey  makes  them  by  189  fret- 
and  the  plains  at  the  foot  of  Kashmir  are  higher  than  the  survey  make  them  by  291  feet  [  66  ]*,  • 
The  whole  subject  now  attracted  wide  attention,  suggesting  the  value  of  pendulum 
observations  for  the  determination  of  variations  of  gravity,  and  introducing  the 
theory  of  compensation  or  isostasy.  Amongst  the  many  scientists  who  have  con¬ 
tributed  to  the  development  of  modem  ideas  on  the  subject  are  Stokes— Airy* — 
Helmert — Hayford — Burrard— De  Graaff  Hunter.  Departmental  publications  on 
the  subject  include  ;  • 

Accounts  of  the  Operations  of  the  O.T.S.  xvm  (  621  )  ;  Alphabetical  LiBt  of  deflections  deduced. 

Special  Rejrort  No.  6.  Report  on  Local  Attraction  in  India,  1893-94 ,  Burrard 

Dehra  Dun,  1895. 

Professional  Puper  No.  5.  The  Attraction  of  the  Hirna'aya  hi ountains  upon  the  Plumb- 

line  in  India.  Burrard,  Dehra  Dun,  2nd  edn.  1901. 

No.  13.  Investigation  of  the  Theory  of  Isostasy  in  India.  Crosthwait 
Dehra  Dun,  1912. 

No.  17.  Investigations  of  Isostasy  in  Himalayan  dr  Neighbouring 
Regions.  Burrard,  Dehra  Dun,  1918. 

No.  18.  A  Criticism  of  Mr.  R.  D.  Oldham’s  memoir  “  The  Structure 
of  the  Himalayas".  Cowie,  Delira  Dun,  1921. 

Departmental  Paper  No.  12-  Geodesy.  De  Graaff  Hunter,  Dehra  Dun,  1929. 

A  paper  by  Pratt  dated  December  1869,  was  printed  at  Dehra  Dun  by  the 
Trigonometrical  Survey  under  the  title  “On  the  effect  of  gravity  at  Kaliana, 
Kalianpur,  &  Damargida  produced  by  the  irregularities  of  the. ..Earth’s  crust”*. 

Waugh’s  Manuscripts  include  a  note  on  “A  method  of  calculating  the  Horizontal 
Attraction. ..arising  from  the  combined  effect  of  the  excess  and  defect  of  matter”4. 


Departmental  Observatories 

Banog  hill  station  was  fixed  by  Everest  in  1S35  as  the  Himalayan  terminus  of 
the  Great  Arc.  In  1837  he  and  Waugh  found  here  a  deflection  of  22'  in  azimuth. 
Standing  7,429  ft.,  above  the  sea6,  it  is  about  a  mile  north-west  of  Everest’s  house, 
The  Park,  and  connected  by  a  bridle-path  constructed  in  1835  [  iv,  163].  It  lies 
about  3  miles  west  of  Mussoorie,  and  is  easily  accessible.  It  commands  a  grand 
view  in  all  directions,  with  the  Chaur  peak  to  the  west,  Bandarpunch  and  the 
Bnow  range  to  the  north,  Rabaranpur,  the  Ganges  and  Jumna  rivers  to  the  south. 
It  was  later  made  the  terminal  to  the  line  of  spirit  levels  brought  up  from  Karachi*. 

Though  the  station  was  not  so  accessible  in  Waugh’s  time  as  when  Everest  had 
his  summer  headquarters  at  the  Park,  it  was  still  frequently  visited,  and  in  1851  a 
temporary  observatory  was  constructed  and  steps  taken  to  secure  the  summit  as 
the  permanent  property  of  the  Department,  Renny  writing  to  the  Government  of 
the  North-Western  Provinces  ; 

The  observatory  is  required  for  determining  the  latitude  andHimalayan  attraction  [  135-6  ] — 
for  baroinetrioal  experiments  in  connection  with  the  geodetical  heights  brought  up  from  the  are 
[66,69] — and  the  examination  of  instruments,  especially  theodolites — for  which  the  isolated 
position  of  the  station,  and  the  number  of  known  angles  given  by  surrounding  stations  afford 
peculiar  facilities.  The  preservation  of  the  station  is,  moreover,  of  great  importance  as 
being  the  transfer  point  of  the  Dehra  Doon  base,  and  the  point  of  union  of  three  principal 
series,  viz.,  the  Great  Arc,  and  the  North- West  and  North-East  longitudinal  series.  ... 

The  ground  at  present  occupied  by  the  observatory  buildings,  and  required  for  the 
encampment  of  the  observer  party,  may  be  defined,  ...  reckoned  from  the  station  mark,  viz. — 
on  the  north,  up  to  the  precipice,  or  about  60  yards — on  the  east  300  yards— to  the  south 
100  yards — and  to  the  west  150  yards7. 

The  local  Commissioners  of  Mussoorie  were  ready  to  allot  this  plot  to  the 
Survey  as  public  land  under  their  control.  They  pointed  out  that  within  the  past 

lJASB.  xxvm,  1859  (  314  ) ;  Montgomerie  found  deflection!  up  to  2T  in  Kashmir  [  234  J.  *».  Airy'* 
paper  read  15-2-68  ;  Phil  Tram.  185S  (  101— 1 ).  *  a  bo.  Lib.,  H-p-4.  *  Waugh  uss.,  n.  ‘  upper  markstone, 

7,433  ft.;  GPS.  Prig.  63  J.  *  view  frurn  north.,  frpee.  GPS.  xix.  T  D9q.  669  {  J  ),  7—2 — 52, 
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year  the  Survey  had  not  only  erected  “an  observatory  on  the  Peak”,  but  had  also 
built  “a  private  dwelling  house. ..below  it”.  Renny  explained  that 
on  Ranog,  ...  an  isolated  |>oak  that  has  frequently  been  struck  by  lightning,  it  was  both  a 
matter  of  convenience  and  economy  to  place  the  necessary  accommodation  [  for  observers 
and  establishment  ]  on  a  lower  level,  but  the  small  bungalow,  ...  which. ..does  not  exoeed  an 
ordinary  office  tent,  is  oortainly  within  80  yards  of  the  observatory*. 

In  the  course  of  a  somewhat  bitter  correspondence  on  the  fairness  of  charging  rent 
for  this  plot  of  public  land,  Waugh  pointed  out  that 

Colonel  Everest. ..did  not  contemplate  astronomical  observation  at  Hanog  bocauss  the  question... 
of  Himalayan  attraction  had  not  boon  raised.  Hence  he  did  not  build  an  observatory  there 
but  he  occupied  the  land  without  question  or  dispute  as  often  as  he  required  it.  ...  Every 
public  observatory  all  ovor  the  world  stands  on  public  or  municipal  ground1. 

The  N.w.r.  Government  thereupon  declared  this  plot  of  just  under  7  acres, 
‘‘marked  out  by  13  pillars  of  masonry”,  including  “a  pucka  observatory  and  a 
chuppered  bungalow”  built  in  1851,  to  be  granted  to  the  Surveyor  General. 
Rent  at  Rs.  4-3-0  per  annum,  2  annas  a  bigha  for  33J  bigha -s,  was  paid  to  the 
Commissioners  of  Mussoorie,  and  charged  to  Government  by  contingent  bill*. 

Beynnd  this  correspondence  no  record  nor  tradition  has  been  found  of  the  con¬ 
struction  or  demolition  of  a  pucka  observatory  on  the  peak,  and  the  records  des¬ 
cribe  the  lull  station  as  marked  by  a  solid  pillar  2  ft.  high,  with  upper  and  lower 
markstones.  It  is  now  protected  by  a  rough  stone  cairn  several  feet  high.  There 
is  no  trace  of  any  masonry  observatory,  but  the  ruins  of  the  small  four-roomed 
dwelling  for  the  observer  still  stands  [  1951  ]  in  a  cluster  of  trees  about  160  yards  to 
the  south-east  of  the  station  cairn. 

Banog  observatory  was  soon  abandoned  ;  Waugh  noting  that 
up  to  1852  Banog  was  made  the  observatory  of  instruction.  This  entailed  much  expense  and 
inconvenience,  and  the  entire  day  was  lost  for  office.  When  Major  Renny-Taily our  instructed 
Lieut.  Walker,  the  interruption  to  other  business  was  felt  to  be  bo  great  tliat  the  Surveyor 
GfoDoral  built  an  observatory  at  his  private  expense  at  Lauriston*. 

Col.  Waugh’s  private  observatory  is  too  confined  for  teaching  many  together.  ...  When 
Sirnm’e  24-inch  theodolite  was  altered  by  Mr.  Cribble  and  Major  Strange  [  154  ],  they  00m- 
plained  for  want  of  room,  and  the  distance  from  office  and  the  workshop  was  peculiarly  in¬ 
convenient.  Last  season  Lieut.  Tennant  had  to  clean  and  adjust  the  Great  Theodolite  in  the 
verandah  at  great  risk,  and  the  lathe  and  workpeople  liad  to  be  put  into  CoL  Waugh’B  office  room 
to  the  interruption  of  his  business6. 

Waugh  then  recommended  the  construction  of  a  new  building  close  to  his  office 
which  was  constructed  at  a  cost  of  about  Rs.  900  and  it  was  ordered  that 
the  now  observatory  room  being  ready  for  reception  of  instruments,  Lieut.  Tennant  and 
H.  Keclan,  Esq.,  will. ..take  a  favourable  opportunity  of  examining  all  the  large  theodolites  in 
the  headquarters  depot  with  the  view  of  selecting  one  for  the  Great  Indus  series,  ...  and 
another  for  the  Rahoon  meridional  series,  and  putting  them  in  order®. 

It  is  not  clear  whether  this  last  observatory  was  identical  with  the  Mussoorie 
Dome  Observatory  H.8.,  established  and  destroyed  before  18G8.  This  was 
“situated  on. ..the  Camel’s  Back,  to  the  west  of,  and  considerably  below,  the  highest 
part  of  the  hill.  A  few  yards  to  the  E.S.E.  is  the  transit  room,  and  a  little  below  on 
the  northern  face  of  the  hill,  is  the  house  formerly  occupied  by  the  Great  Trigono¬ 
metrical  Survey  office”  7. 

There  was  also  an  observatory  at  Dehra  Dun  situated  on  the  right  bank  of  the 
Rispana  nadi,  in  the  compound  of  the  headquarters  office  of  the  Great  Trigonometri¬ 
cal  Survey,  “Zephyr  Hail”,  No.  12  [or  }(  ?]  Old  Survey  Road8  [  1 33]. 

The  observatory  at  the  Surveyor  General’s  office  at  Calcutta  was  maintained 
by  the  Computing  Office  which  made  regular  meteorological  observations  [  139-40J, 
and  took  daily  observations  for  time  for  the  control  of  the  time-ball  at  Fort  William 
[  iv,  113-5  ;  v,  356-7  ].  Tho  primary  purpose  of  this  observatory,  had,  however, 

1 1)T)n.  509  (  2  ),  Renny  to  Kwr.,  Govt.,  10-4-52.  "HEn.  M2  (  300  ),  RG.  to  kwf.  Govt..  30-1-52. 
•Grant  239  of  1-5— 62  ;  DDn.  645  (  163-5  ),  Comxir.  Meerut,  19-8-52.  4LauriBton  Ol*y.,  Camel's  Buck,  6,054 
ft. ;  Zephyr  Ball,  old  ob?j.,  0,726  ft.  ;  v.  obo  Lib.  maps  A  (  2  ),  E  (  6  ).  4  DDn.  14  (  1 7-8  ),  31 -3-67.  •  ib. 

(  37  ),  27-5-58.  T  GTS.  Trig.  63  J ;  Dehra  {  2-3  ),  •about  3  fur.  x.  of  Rt.  Thomas’  Ch.  and  6  fur.  k.  -of 
Walker  Obey,  in  present  Bvy.  compound;  r.  obo  Lib.  maps  A,  3,  4,  7,  9  ;  DDn.  Svy*.,  1805,  1875. 
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been  the  maintenance  of  regular  observations  for  time,  barometer,  and  thermometer, 
to  meet  the  needs  of  mariners  and  field  surveyors  [  m,  186-9  i  v>  856-7  ]• 


Meteorology  ■  ' 

The  taking  of  regular  meteorological  observations  had  long  been  of  interest  to 
surveyors  in  India,  and  had  been  included  amongst  the  functions  of  the  observatory 
■which  Blacker  established  in  Calcutta  in  1825  [  m,  273  ].  Copies  of  the  meteoro¬ 
logical  registers  were  much  in  demand  [  rv,  119-20  ],  and  in  1844  formal  sanction 
was  given  by  the  Governor  General  in  Council  for  extracts  to  be  published  daily  in 
the  Calcutta  newspaper,  The  E7iglifshmani.  In  1848  no  fewer  than  21  copies  were 
being  sent  out  every  month.  In  1849  copies  of  the  full  registers  from  1833  to  1849 
were  sent  to  the  Bombay  Geographical  Society,  on  whose  behalf  Dr.  Buist  was 
collecting  date  from  all  directions  [  69  n.5  ]  ; 

Anxious  to  investigate  the  phenomena  and  laws  of  atmospheric  pressure  from  the  Line 
[  Equator  ]  northwards,  they  [  the  Society  ]  have  endeavoured  to  place  themselves  in  com¬ 
munication  with  every  observer  and  observatory  in  the  East.  ... 

They  hnve  already  been  able  to  trace  out  a  regular  law  by  wliich  the  daily  tides  of  the 
barometer  decrease,  while  the  yearly  range  and  casual  irregularities  increase  as  the  equator 
is  receded  from.  ...  At  Calcutta  the  extreme  yearly  range  exceeds  an  inch.  ...  From  Lucknow, 
the  northernmost  station  in  India  from  which  regular  barometric  returns. ..have  been  received, 
to  Madras  and  Trivandrum,  the  minimum  pressure  for  the  year  occurs  with  very  few  excep¬ 
tions  in  June,  the  maximum  in  December  and  January.  ... 

It  will  be  seen  how  valuable. ..are  observations  such  as  those  you  have  sent,  ...  and  how 
eminently  serviceable  it  will  be. ..to  have  them  continued2. 

Up  to  1852  the  meteorological  records  as  well  as  time  observations  and  daily 
signals  to  Fort  William  were  conducted  by  Vincent  Rees  [  rv,  462  ;  v,  356  ]  who 
paid  his  single  assistant  from  his  own  salary  of  Rs.  300.  The  Surveyor  General 
agreed  with  Thuillier  that  the  registers  maintained  were  inadequate  ; 

I  see  with  much  concern  that  the  register  exhibits  nearly  a  complete  blank.  ...  Without 
the  night  curves  and  hourly  observations  the  register  cannot  be  considered  in  keeping  with 
the  present  state  of  meteorological  Bcience.  It  is. ..unworthy  of  the  metropolis  of  India,  as 
well  as  a  source  of  anxiety  to  all  concerned.  ...  The  addition  of  two  qualified  assistants. ..of  good 
education. ..would  secure  all  that  is  necessary5. 

Before  anything  came  of  this  suggestion  a  call  came  from  the  Directors  for  the 
establishment  of  regular  meteorological  observations  from  one  end  of  India  to 
another4.  After  consulting  the  Surveyor  General  and  others,  the  Government  of 
India  recommended  the  establishment  of  observatories,  under  medical  officers 
rather  than  engineers,  at  15  stations,  of  which  six  fell  in  north  India — Calcutta— 
Lucknow — Murree — Landour — Lahore — Ambala. 

Observations  will  be  as  usual  recorded  at  the  observatory  in  Calcutta  under. ..the  Deputy 
Surveyor  General.  ...  The  results  of  the  Bengal  observations  will  be  forwarded. ..to  the 
Surveyor  General's  office  in  Calcutta  for  reduction  and  arrangement  previously  to  being  trane- 
mitted  to  England.  Some  small  addition  to  his  establishment  may  he  necessary  for  thus  purpose. 

The  observations  taken  in  the  other  presidencies  may  be. ..arranged  under  the  supervision 
of  the  Astronomers  at  Madras  and  Colaba5. 

The  Surveyor  General  asked  for  an  increase  of  establishment.  The  observatory 
at  Calcutta,  had  not  been  “intended  for  the  furtherance  of  general  science  like  the 
Madras  Observatory,  but  6olely  for  comparative  observations  connected  with  the 
Survey  Department,  ...  a  zero  point  in  altitude  and  departure  for  the  various 
surveys  ”  [  sup  ]. 

One  head  and  3  assistant  observers  and  recorders  were  duly  sanctioned,  as  well 
as  two  assistants  for  reducing  the  observations  received  from  up-country  stations6. 
Later  in  the  year  the  Directors  ordered  that  this  work  should  be  carried  out  “by 

1 JASD.  xm  1853  (  608,  610)  ;  I)Pn.  453-  (  166  ),  SO.  to  11-7-54.  ■DPd.  467  (  ]  41-3  )t 

Baiflt  to  DSG.,  25-7— 19  ;  JO  Cal.  { 026  ),  obsns.  by  Buiat.  1  84  2-3,  Fergupson  1S52-03.  561  (150  ), 

12-12-50  ;  (  3S8  ),  Kees  to  DSG.,  3-1—61.  4  proposed  by  Sir  John  Fox  Burpoyno  (  1782-  1871  ),  DNB.,  bf.  ; 

of  em.  Bd.  of  Ordn. ;  Markhnm  (  289  ).  ‘  DPn.  648  (  3  ),  b  to  CD.  (miL),  9— 4-62.  •  DI)n.  548  (  23  ),  5-3-52. 
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the  Surgeon  in  charge  of  the  Medical  College  Hospital”  at  Calcutta,  which  they 
reversed  after  strong  protest  by  the  Surveyor  General1. 

Rees  had  now  retired,  and  the  observatory  was  placed  under  the  Chief  Computer, 
who  reported  in  June  1853  that  he  had  three  observers  taking  hourly  observa¬ 
tions,  aud  two  computers  reducing  these  to  proper  form.  The  records  covered 
reduction  of  observed  height  of  barometer — depression  of  wet  below  dry  bulb  of  thermometer — 
dew  point — elastic  force  of  vapour — weight  of  vapour — additional  weight  of  vapour  for  com¬ 
plete  saturation — humidity — weight  of  a  cubic  foot  of  air. 

All  to  be  computed  for  every  one  of  the  24  observations  made  during  the  day'*. 

These  observations  continued  till  the  retirement  of  Radhanath  Sickdhar  in  18C2. 
The  Meteorological  Department  of  the  Government  of  India  was  established  from 
18743,  and  under  its  direction  the  Survey  has  maintained  continuous  meteorological 
observations  at  Dehra  Dun  up  to  the  present  day. 


Electric  Telegraph 

The  line  of  visual  telegraph  towers  between  Calcutta  and  Chunar  had  been  laid 
out  by  George  Everest  in  1818  before  joining  the  Great  Trigonometrical  Survey 
[  m,  269-72  ]4  but  the  Surveyor  General’s  Department  had  little  to  do  with  the 
start  of  Electric  Telegraphs  in  India  beyond  supplying  maps. 

In  September  1839  Dr.  William  O’Sbaughnessy,  Professor  of  Chemistry  at  the 
Medical  College,  Calcutta,  read  a  paper  before  the  Asiatic  Society  on  his  ‘‘Experi¬ 
ments  on  the  Communication  of  Telegraph  Signals  by  induced  Electricity.”  He 
continued  his  researches  and  in  1851  was  appointed  Superintendent  of  Telegraphs, 
becoming  the  first  Director  General  of  the  Telegraph  Depart  ment  in  18536. 

In  January’  1847  the  Deputy’  Surveyor  General  was  called  on  to  provide  a  map 
shewing  “the  line  of  country  from  Fort  William  to  Diamond  Harbour,  it  being  in 
contemplation  by  Government  to  establish  a  line  of  Electric  Telegraphs  to  the 
sea”  [15].  This  line  was  actually  laid  in  1851,  and  extended  to  Kedgree  the 
following  year,  O’Shaughnessy’  reporting  on  31st  March  1852  that 

the  conductor  has  been  laid  across  the  Hooghly  River,  defended  by  a  massive  chain  cable. 
The  operations  were  completed  on  the  29th  inst.,  when  a  message  to  Redgree  regarding  a 
steamer  was  despatched  from  Calcutta,  and  the  answer  received  in  seven  minutes8. 

In  1854,  at  the  suggestion  of  Edward  Williams,  of  Engineers  [195],  Thuillier 
proposed  to  work  the  Fort  William  time-ball  by  means  of  electric  connection  from 
the  Surveyor  General’s  office  in  place  of  the  simple  visual  signal  ; 

Immediately’  on  the  arrival  of  Dr.  0'Shaughnes8y’...in  Calcutta  in  October  or  November 
last,  I  took  occasion  to  consult  him,  ...  knowing  that  the  inventor  of  the  mechanical  con¬ 
trivance  by  which  the  ball  is  dropped  in  the  Strand,  London,  from  a  signal  at  the  Greenwich 
Observatory,  ...  was  then  in  Calcutta  [  Mr.  Shepherd  J,  but  the  Superintendent  informed  me 
his  hands  were  then  so  full,  and  the  materials  for  the  long  lines  so  urgently’  required,  that  he 
could  not  at  that  moment  hold  out  any  hopes  of  being  able  to  attend  to  such  a  requisition7. 

The  connection  was  eventually  installed  in  June  1858  but  was  not  an  imme¬ 
diate  success  [357  ],  and  Thuillier  reports  a  year  later  that  the  apparatus 
at  the  Semaphore  Tower  was  originally  put  up  in  a  very  inefficient  manner  and,  until  the 
whole  was  taken  down  and  renewed  by. ..the  Superintendent  of  the  Electric  Telegraph  Work¬ 
shops,  no  good  results  could  be  obtained.  ...  I. ..hope. ..that  with  the  present  arrangement  the 
shewing  of  Mean  Time  will  be  satisfactorily  performed  and  that  we  shall  be  spared  the  serious 
disappointments  and  vexations  which  the  business  has  entailed  on  us  for  some  time  past*. 

Responsibility  for  the  signals  rested  with  the  Chief  Computer,  and  in  1 860  he  was 
still  reporting  repeated  failures;  “Two  artificers  dally  attend  the  semaphore  tower ; 
...one is  supplied  by  the  Electric  Telegraph,  and  the  other  by  the  Mathematical 
Instrument  Maker’s  Department.  ...  These  two  persons  do  not  agree”. 

‘DDd.  555  (  15  ),  DSG.  1o  SG.,  25-11-52  ;  DDn.  551  (  89  ),  Mil.  Dept,  to  SG.,  31-3  53.  CD.  to  B.  ; 
28-0-54  (  14).  *DDn.  563  (  77-81  ),  Ch.  Compr.  to  DSG.,  17-6-53.  *under  Henrv  Francis  Blanford 
(  1834-93  ),  JDJs'B.  *1HRC .,  xxvn/3{78).  'JA&B.,  vrn,  1839  (  714-31  ).  %  Ben  Sel.,  190S.  ’DDn. 

656  ( 43—4  ),  DSG.  to  SG.,  Julv  1S54  ;  Cbae  Shepherd,  London  clock  maker,  granted  patent  for  electrio  dock, 
1849;  worked  for  Greenwich  Ohsj.  4  rk.  *J)l)n.  60S  (  133  ),  to  Home  Dept.,  31-5-59. 
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There  had  been  14  failures,  probably  due  to  breaks  on  the  main  connecting  line, 
between  September  1859  and  May  1860  “whilst  on  18th  and  19th  May  the  ball  was 
not  hoisted”.  The  telegraph  mistri  drew  Re.  12  a  month,  and  his  assistant  Rs.  81. 
The  new  technique  was  eventually  mastered,  and  signals  were  carried  on  by  the 
Survey  office  till  handed  over  to  the  Telegraph  Department  in  1905  [  rv,  115  ]. 

.  The  Survey  was  likewise  associated  with  the  first  trials  of  the  telephone  in 
India,  which  were  made  in  1877  by  an  officer  of  the  Telegraph  Department.  The 
existing  wire  from  the  Surveyor  General’s  Office  to  the  Fort  was  the  medium  of 
communication,  and  the  human  voice  was  distinctly  heard  at  both  ends*. 

From  1855  there  are  constant  references  to  orders  passing  by  telegraph  to 
Surveyors  in  the  field,  and  several  instances  of  surveyors  working  with  the  new 
department.  In  1854  Du  Vemet  was  transferred  to  be  Superintendent  of  the  Tele¬ 
graph  Department  in  Burma,  and  in  1855,  after  the  war,  he  saw  the  line  carried 
over  200  miles  from  Rangoon  to  Meady  above  Prome  [  196,  375,  395  ].  During  1857 
Nasmyth  was  authorised  to  help  in  the  lay-out  of  the  line  through  Cutch,  his  assis¬ 
tant  Sanger  being  deputed  on  this  work  for  some  months.  The  Surveyor  General 
was,  however,  cautious  in  giving  his  approval  ; 

I  am  anxious  that  our  Department  should.. .make  itself  useful  in  all  practical  ways;  at 
the  same  time,  it  would  not  be  politic  to  sacrifice  the  progress  of  the  survey.  If  there  be  any 
objects  more  than  others  worthy  of  a  sacrifice,  it  is  military  service  and  the  telegraph,  and 
I  should  be  very  glad  to  show  our  readiness  to  comply  with  His  Lordship’s  wishes.  ...  If  it 
is  in  your  power  to  render  the  assistance  asked  for,  ...  I  authorise  your  doing  so  at  once5. 

In  1865  Robinson  was  transferred  to  officiate  as  Director  General  of  the  Tele¬ 
graph  Department,  and  his  appointment  was  confirmed  the  following  year  [388]. 


Photography 

Photography  for  map-making  purposes  was  started  in  a  small  way  at  Calcutta 
in  1862  [331].  In  1866,  Hennessey  brought  out  from  the  Ordnance  Survey  in 
England  a  complete  apparatus  for  photo-lithography,  which  was  set  up  under  his 
direction  in  the  office  of  the  Trigonometrical  Survey  at  Dehra  Dun.  Here  he 
instructed  several  survey  officers  in  the  new  process,  one  of  whom,  Arthur  Melville, 
already  a  skilled  amateur  photographer,  took  charge  in  April  1867  of  the  cameras 
which  bad  now  been  established  at  Calcutta  [  331  ]. 

Melville  had  taken  a  series  of  interesting  photographs  whilst  on  the  Kashmir 
survey,  Government  having  at  Montgomerie’s  request  authorised  the  purchase  of 
apparatus  to  the  value  of  Rs.  1,200  and  the  cost  of  its  maintenance  [  235  ]. 

Views  of  Kashmir  and  Ladak  and  of  their  various  architectural  structures,  Buddhist  and 
others,  added  to  accurate  delineations  of  all  Buch  objects  as  bear  up>on  ethnological  inquiries, 
natural  history,  etc.,  would,  with  the  mape  and  reports,  supply  all  that  is  wanting  to  make  our 
information  about  these  interesting  countries  complete*.  ... 

In  addition,  I  am  very  Banguine  that  a  Bkilful  photographer  may  be  able  to  do  something 
in  the  way  of  copying  our  maps,  and  thus  put  the  published  maps  more  nearly  on  a  level  with 
the  original  than  they  have  hitherto  been  [331  ]s. 

It  had  been  proposed  to  post  to  the  Kashmir  survey  a  young  Engineer  officer 
known  to  be  a  skilled  photographer,  but  this  was  prevented  by  the  outbreak  of 
the  mutiny,  and  the  work  was  entrusted  to  Melville.  In  1863  twelve  copies  each  of 
his  best  photographs  were  distributed  to  the  Governments  of  India  and  the  Punjab, 
and  to  the  Lidia  Office  in  London. 

His  Highness  the  Maharaja  Boatman  pounding  Rioe  Dogra  SepoyB 

[  Ranbir  Singh  ]  Kashmiri  Boats  Court  Chuprasis 

Kashmir  Dancing  Girls  Weighing  Rioe  Boat  Girls 

Shawl-makers  Irreguar  Troops. 

1  DDn.  34  (  6-28  )  ;  from  Ch.  Compr.  to  SO.,  6-5-to  13-7-80.  ’Statesman,  27-1 1-77.  *DDn.  718 
(  403  )  to  Nasmyth,  18-1-58.  ’JA8B.  inn,  1865  (  7-0  )  ;  10  ailver  prints  of  Ladakh  “  myatlo  play  ”  by 
Mnlrilla.  *DDn.  51  (27),  Montgomcrio  to  SQ.,  10-6-57. 
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Ja.mes  Mulheran  was  another  keen  photographer,  and  whilst  in  charge  of  the 
Hyderabad  survey  took  a  number  of  interesting  photographs  of  the  people  and 
country,  and  sent  copies  officially  to  the  Surveyor  General. 

In  1861  Walker  suggested  that  Branfill’s  knowledge  of  photography  “may 
prove  of  great  utility  in  enabling  us  to  copy  and  reduce  our  maps’’  [  331  ]*. 

Geology 

Dr.  Voy6ey  was  appointed  to  the  Great  Trigonometrical  Survey  in  1818  as 
medical  officer  and  geologist  in  response  to  Lambton’s  request  for  a  scientific 
adviser  for  the  siting  of  survey  stations,  but  no  successor  was  ever  appointed 
(  m,  264-6  ]  though  both  Everest  and  Waugh  were  interested  in  geology,  a  subject 
of  particular  appeal  to  all  surveyors  [  nr,  266-9  "]• 

Walter  Sherwill,  of  the  revenue  survey,  spent  much  of  his  spare  time  in  the 
study  of  geology  during  his  survey*  of  Bihar,  or  Gaya,  District,  and  early  in  1845 
6ent  the  Asiatic  Society  at  Calcutta  “a  beautiful  geological  map  and  collection  of 
specimens  of  zillah  Behar”,  with  a  “general  geological  memorandum  of  the  dis¬ 
trict”,  which  the  Society  brought  to  the  notice  of  the  Governor-General, 
that  gentleman  having,  in  the  intervals  snatched  from  the  very  laborious  duties  of  a  Survey 
officer,  constructed  a  beautiful  geological  map  of  the  province  of  Behar,  and  made  a  valuable 
collection  of  376  large  specimens  to  illustrate  it,  together  with  a  memoir,  all  of  wliich  he  has 
placed  at  the  disposal  of  the  Asiatic  Society4. 

In  1848  his  geological  map  of  Mongliyr  and  Bhagalpur  was  lithographed,  and 
had  a  wide  sale3.  His  later  maps  include  a 

Geological  Map  of  the  northern  front  of  the  Vindhya  Hills,  ...  Allahabad  to  Rajmabal,  show¬ 
ing  the  position  of  all  the  known  coal-beds  of  that  tract,  also  of  the  silver,  copper,  lead,  and 
antimony  localities,  as  well  as  the  principal  iron  measures.  ...  By  Captain  Walter  Sherwill, 
Revenue  Surveyor,  between  the  years  1842  and  1861.  1  inch  to  8  miles,  with  large-scale  cross 

sections4. 

There  is  also  a  geological  map  of  the  Palamau  coal-fields  by  William  Sage,  of 
the  Public  Works  Department6  [rv,  464]. 

In  1837,  before  Sherwill  joined  the  survey,  Dr.  John  McClelland  [  rr,  204  J  had 
been  appointed  Secretary  to  a  newly  formed  “Committee  for  the  Investigation 
of  the  Coal  and  Mineral  Resources  of  India”.  On  Iris  recommendation  a  profess¬ 
ional  geologist,  David  Williams®,  came  out  in  1845  from  the  Geological  Surrey  in 
England  to  survey  the  coalfields  of  Bengal.  Williams  died  at  Hazaribagh  three 
years  later,  and  McClelland  was  appointed  to  act  as  “officiating  Geological 
Surveyor”  until  the  post  was  abolished  from  1st  April  1850,  “as  the  Hon’ble 
the  Court  of  Directors  have  resolved  to  secure  the  services  in  England  of  a  successor 
to  the  late  Mr.  Williams,  and  no  work  is  now  in  hand  except. ..the  printing  of  your 
report”.  Two  assistants,  Theobald  and  Gomez,  were  kept  on  under  the  Deputy 
Surveyor  General  till  30th  April,  and  a  third, 

Mr.  Haddon,  being  at  present  engaged  on  the  survey  and  drainage  of  the  swamps  at  Purneah 
[245],  is  to  be  considered  on  detached  duty. ..under  the  orders  of  the  civil  authority  at  that 
station.  ...  As  soon  as  he  has  completed  the  work. ..he  will,  in  the  event  of  your  successor  not 
arriving  from  England-,  be  under  the  orders  of  the  Deputy  Surveyor  General7. 

In  March  1851  Thomas  Oldham  arrived  from  England  and  assumed  charge  as 
Superintendent  of  the  Geological  Survey  of  India. 

In- August  1851  Saxton,  in  charge  of  the  topographical  survey  of  Ganjam  and 
Orissa,  asked  that  a  special  allowance  should  be  granted  to  the  assistant  surgeon 
in  medical  charge  of  his  party,  for  reporting  on  geology  and  natural  history.  The 
Surveyor  General  would  not  support  him,  being  of  opinion  that 

■Dhn.  25  (8),  STS.  to  SG.,  25-4-61.  'JASB^irr  ( lxii-v  );  Progs.,  17-6  &  12-8-45;  r>m., 
37/57  (  182  ).  'JASB.  xv,  1846  (  65-9  );  xvi  (  279-84  )  (  384  ),  rm  (  702  );  Progi.,  6-12-48.  *dlr. 
37/57  (  204  ),  3-8-51  ;  37/59,  3-10-63;  37/70  (  78  ),  24-4-57,  jduo.  17  (  42-A  ),  59  (  25-C,  35);  JO  Cal. 
(  167  ).  UHJO.,  59  (  30-1  ).  'arrd.  Calcutta,  4-2—45  ;  d.,  Hararibagh,  25-11— 48  ;  MRio.  60  (  27  ),  Geol. 
Map  n.  from  Har-aril-agf),  Williams  &.  MsClelland,  1817—8.  T  JiOn.  469  ( 25-8  ),  to  McClelland,  1 3  &  26-3—50  ; 
Jt.  G.  Haddon,  Ttaniganj  ooalfield  1846-7  ;  d.  1857, 
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no  advantage  oan  be  expected  to  Boience  from  desultory  researches  in  Botany  and  Geology  such 
as  medical  officers  attached  temporarily  to  a  survey  could  institute.  These  undertakings 
should  be  organised  systematically  on  a  great  Beale,  and  follow  the  labours  of  the  surveyor1 
[171-2]. 

Oldham  was  most  anxious  for  good  maps  and  wrote  three  years  later  that, 
for'  the  intended  examination  of  the  Nerbudda  valley  during  the  coming  cold  Beason,  ...  there 
exist  no  maps.  There  are  maps  of  the  Gwalior  territory. ..on  the  west,  and  also  of  the  Sohag- 
poor  and  Raingarh  districts  of  the  Saugor  and  Nerbudda  territories,  but  of  the  district  between 
no  maps  exist.  ...  It  is  most  probable  that  within  this  unmapped  country  the  most  promising 
mineral  localities  will  be  found. 

I  -would. ..suggest. ..directing  the  early  attention. ..of  the  Revenue  Survey'.. .to  this  district, 
as  it  is  quite  impossible  to  render  the  geological  examination. ..fully  useful. ..without  good  maps 
on  which  to  record  the  observations1. 

It  was  also  in  1864  that  the  Directors  sent  out  several  copies  of  a  geological  map 
by  George  Greenhaugh,  and  asked  that  these  should  be  distributed  to  officers  who 
might  be  in  a  position  to  add  to  or  correct  them8.  Government  thereupon  directed 
that  Saxton  should  “combine  an  investigation  of  the  mineral  resources  of  the 
country  with  the  topographical  survey  he  is  now  conducting”.  Saxton  had  told 
the  local  civil  Superintendent  that  he  had 

made  collections  of  minerals  from  the  bods  of  rivers  and  nullahs,  and  last  year  sent  specimens  to 
Dr.  Hunter,  a  great  geologist  in  Madras,  who  returned  my  samples  named,  and  their  values 
given.  ...  Mineral  research  is  worthy  of  notice.  My  collections  last  season  were  much  more 
extensive  ;  I  have  a  large  quantity  of  cornelians4. 

He  asked  the  Surveyor  General  for  official  directions  and  pointed  to  his  report 
for  season  1853-4  in  which  he  had  noted  on 

the  iron,  coal,  and  lime  in  the  Talcher  and  Denkanal  estates,  and  to  my  narrative  report  of 
last  season. ..with  reference  to  the  coal  in  Gangpur  estate,  to  show  that...I  have  not  neg¬ 
lected. ..opportunities  of.. .collecting  information  on  important  geological  features.  ... 

It  has  been  published  in  the  first  Journal  of  the  Presidency  to  which  I  belong  [  Madras  ]... 
that  I  have  been  appointed  as  head  of  a  Geological  Survey  of  Orissa.  ...  I  oould  now  furnish  a 
cart-load  of  mineral  specimens  of  my  own  collecting,  including  water  from  hot  springs.  But 
they  are  wanting  in  scientific  arrangement  which  a  professional  geologist  would  give  them4. 

Waugh  asked  the  advice  of  Henry  MedLicott,  Professor  of  Geology  at  Roorkee 
as  to  how  Saxton  or  any  other  surveyor  untrained  in  geological  science  could 
best  contribute  to  local  knowledge.  Medlicott  gave  advice— as  to  books  to  be 
read,  objects  to  be  searched  for,  the  collection  and  labelling  of  specimens — which 
was  passed  to  the  Deputy  Surveyor  General  for  communication  to  Saxton,  now 
placed  under  his  direct  orders  [  348  ]  ; 

I  would. ..caution  him  for  the  present. ..to  avoid  theorising,  and  devote  himself  to  localising 
facts.  ...  As  a  Surveyor,  to  mark  down  the  positions  and  limits  of  geological  and  mineral 
formations,  and  collect  specimens,  which  should  be  sent  to  Mr.  Piddington  [  of  asb  ],  or  to  the 
Geological  Department,  for  examination,  nomenclature,  and  report.  ... 

Until  accurate  and  complete  maps  on  a  sufficient  Beale  are  prepared  and  published,  the 
geological  survey  must  languish,  or  lose  a  great  deal  of  its  value.  ...  Hence  the  work  of  major 
importance  is  to  push  on  the  topograpliical  survey  as  fast  bs  it  can  be  made  to  progress  without 
sacrifice  of  accuracy  [  1 7 1-2  ]. 

.  Thuillier  was  authorized  to  provide  text-books  and  specimen  cabinets,  and 
Saxton  was  directed  to  submit  geological  reports  through  his  office. 

All  expense  incurred  on  account  of  raineralogical  investigation  is  to  be  kept  by  Captain 
8axton  separate  and  distinct  from  topographical  operations,  and  he  will  assign. ..a  fair  pro¬ 
portion  of  the  general  expenses  of  establishment  to  the  head  of  mineralogical  investigation.  ... 

_I  do  not  expect  that  Captain  Saxton  and  his  assistants  will  by  their.. .researches  supersede 
the  necessity  for  a  regular  Geological  Survey  hereafter,  when  maps  are  ready  for  geologists 
to  Base  their  researches  on,  but. ..it  may. ..be  possible. ..to  produce  information  sufficient  in 
quantity  and  accuracy  to  serve  as  a  first  pioneering  exploration.  ...  Surveying  is  a  profession 
which  requires  exclusive  devotion  to  achieve  much  above  mediocrity  [  t-page  ]s- 

1  DDn,  677  (7  ),  SG.  to  Saxfon,  10-9-51.  *DDn.  552  (4),  16-8-54.  'JASB.,  n  (  942  ),  3-1-41, 
GeoL  Map,  England  Wales,  bv  Greenhaugb ;  1  st  edn,,  1819,  2nd.  1S40;  DDn.  602  (51  ),  od,  to  B.,  27-0—54  ; 
Gaol,  map  of  India,  9  eheeta,  JO  Cat-  (  90  ).  *  DDn.  548  (66  ),  Sftxton  to  Supt.  Trib.  Mahala.  *DDn.  429 

(  2  ),  Mad.  Govt,  to  Saxton,  22-0-55  ;  Saxton  to  SO.,  4-7-55.  •  DDn.  665  (  101  ),  SO.  to  DSQ.,  26-9-55. 
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Oldham  -warmly  endorsed  these  arrangements  and  offered  cordial  assistance  ; 

A  portion  of  ray  Btaff  [  Blanford  &  Theobald  ]’  proceed  tomorrow  into  the  district  of  Cuttack 
to  carry  out  the  geologioal  examination  of  that  country,  and  if  Captain  Saxton  could  join 
them.. .he  would  probably  learn  more  in  a  few  days  than  by  months  of  mere  book  study*. 
Saxton  spent  several  profitable  days  with  Blanford  in  the  Angul  State  and 
Piddington  gave  useful  hints  about  collecting  specimens,  noting  that  it  was 
an  utter  waste  of  tune  for  the  Surveyor  to  attempt  naming  his  specimens.  The  locality  and 
...description. ..of  the  rock,  vein,  or  outcrop  of  the  specimen  is  all  that  is  required.  ...  Where 
mines,  whether  worked  or  abandoned,  are  found,  where  mineral  substances. ..evidently  exist, 
not  only  should  specimens  be  Bent  in  good  quantities,  ...  a  Beer  or  two  at  least,  but  particular 
care  should  be  taken  to  send  a  lot  of  the  rubbish,  and  of  the  vein,  stones,  or  walls.  These 
may  contain  more  valuable  products  than  the  showy  lead  or  copper  ore.  ... 

But.. .consider  what  a  fascinating  pursuit  Geology  is,  and  how  easily  a  young  and  zealous 
and  valuable  officer  may  be  led  to  overwork  himself*. 

In  1861  Oldham  pressed  for  the  early  printing  of  Robinson's  survey  of  Rawal¬ 
pindi  and  Jhelum  on  6cale  one-inch  to  the  mile  [  214  ]  ; 

The  great  importance  of  a  sound  knowledge  of  the  geological  structure  of  the  Balt  Range... 
has  more  than  once  been  insisted  on.  ...  TJp  to  the  present  time,  however,  this  has  been  im¬ 
practicable,  inasmuch  as  no  maps... existed  of  sufficient  accuracy.  ...  This  difficulty  has  now 
been  removed  by  the  preparation  of  the  very  beautiful  and  accurate  maps. ..under  Captain 
Robinson.  ...  The  maps,  however,  exist  as  yet  only  in  manuscript.  ... 

I  would...press  very  strongly  the  urgent  want  of  good  maps  of  that  part  of  the  country, 
the  very  high  importance  of  the  district,  both  geologically  and  commercially,  and  the  great 
desirability  of  these  maps,  on  the  larger  scale  of  one  inch  to  the  mile,  being  brought  forward  as 
quickly  as  convenient.  ...  The  entire  cost  of  putting  these  on  stone  so  that. ..many  hundred 
copies. ..could  be  procured,  would  not  exceed  the  cost  of  making  two  MS.  copies. 

If  there  were  a  fair  prospect  of  these  mnps  being  available  to  the  Geological  Survey  in 
1 862.  arrangements  could  be  made  bo  as  to  enable  us  to  take  up  the  examination  of  this  district 
in  the  following  season*. 

During  1851-2  a  geological  Burvey,  “a  rough  military  sketch”,  had  been  made  of 
the  Salt  Range  by  William  Purdon  and  William  Theobald,  working  under  the 
direction  of  Dr.  Andrew  Fleming5. 

It  has  since  been  the  general  rule  to  adjust  the  programme  of  topographical 
surveys  to  meet  the  needs  of  the  Geological  survey  so  far  as  possible. 


The  ScHLAorNTWEiT  Brothers 

In  1839,  at  the  instance  of  the  Royal  Society,  the  Court  of  Directors  had  insti¬ 
tuted  a  magnetic  survey  of  their  eastern  territories  by  the  establishment  of  obser¬ 
vatories  at  Singapore,  Madras,  and  Simla  [  rv,  117-9  ].  The  observatory  at  Simla 
conducted  by  John  Boileau  had  been  closed  down  in  1845  after  producing  a  mass  of 
valuable  information.  Singapore  had  been  under  charge  of  Charles  Elliot*. 

In  April  1853  the  Royal  Society  was  approached  by  the  German  Embassy 
in  London  with  a  proposition  from  Baron  Humboldt  [  m,  525  ]  for  support  for  a 
scientific  mission  to  the  Himalayan  mountains  by  two  German  scientists,  Hermann 
and  Adolf  Schlagintweit,  who  had  already  done  useful  work  in  the  European  Alps. 

They  confidently  hope  that. ..a  considerable  chasm  in  the  chain  of  our  magnetic  observa¬ 
tions  would  be  filled,  and  that  a  stay  of  about  three  years  in  those  regions  would  enable  them 
to  accomplish  many  more  objects  in  the  interest  of  science.  ...  His  Majesty  {  King  of  Germany  ] 
would  be  most  happy  to  place,  for  the  term  of  three  years,  the  yearly  sum  of  5,200  sterling  at 
the  disposal  of  the  Royal  Society  if  an  expedition  of  that  sort  could  be  assisted7. 

This  was  passed  to  the  Court  of  Directors  who  welcomed  the  proposal ; 

In  the  year  1849  they  authorized  the  Government  of  Madras  to  permit  Captain  Elliot  to 
complete  his  magnetic  survey  by  connecting  the  Indian  magnetic  observatories  with  the  instru- 

1  Wm.  Thos.  Blanford  (  1832-1905  )  ;  cte.  ;  DIB.  ;  TT7io  IT of  Who.  ’DDn.  662  (  148  )  to  SG.,  3-12-55. 
*  ib.  (  149  ),  to  DSQ.,  1-5-56.  ‘DDn.  46  (  4  ),  Oldham  to  Home  Dept.,  6-A  20-4-61.  >JASB.,  xxn, 
1853  (  229-79,  with  map  facing  p.  610  )  ;  Wm-  H.  Purdon  ;  rsos.  ;  PWD.  Punjab  ;  Dr.  Fleming  (  1822-1901  ), 
rscs.  ;  JASB.,  ran,  1854,  Geology  of  Punjab;  (651-77),  Bolt  Range  Theobald.  *70  Cat.  (632),  Magnetic 
Ei’y.  of  E.  Archipelago;  Phil  Trane.  1851 ;  Elliot.  ’DDn.  640  (  257  ),  to  pits.,  27—4-53. 
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merits  he  had  previously  had  in  use!  The  return  of  Captain  Elliot  to  England  in  the  year 
1849,  and  his  death  soon  after  return  to  India,  ...  prevented  his  entering  on  this  duty.  ...  The 
Court -will  instruct  the  Government  of  Madras. ..to  carry  it  out  as  soon  as  the  seryicee  of  a 
competent  officer  are  available.  ...  With  reference  to  the  proposed  mission  of  two  German 
travellers... for.. .exploring  the  Himalayan  Range  'in  behalf  of  a  more  oomplete  knowledge  of 
telluric  magnetism  and  many  other  branohes  of  terrestial  physics  ...  the  East  India  Company 
regard  all  such  missions  with  great  satisfaction. 

If  the  Government  of  India,  they  continued,  had  no  officer  available  to  carry 
on  Captain  Elliot’s  observations,  his  instruments  could  be  placed  at  the  disposal 
of  one  of  the  Schlagintweit  brothers’.  On  the  Surveyor  General’s  assurance  that  he 
had  no  officer  to  spare  the  Directors  authorised  the  grant  to  Adolf  Schlagintweit  of 
a  personal  remuneration. ..of  rupees. ..six  hundred  per  mensem  from  the  date  of.. .arrival  in 
India,  together  with  such  travelling  allowances  as  [  may  be  ]  indispensably  necessary.  ...  The 
instruments. ..will  be  supplied  at  the  expense  of  the  East  India  Company.  ...  You  will  be 
allowed  £150  as  passage  money  to  India. 

The  Court  observe  that  you  allow  four  years  for. ..the  objects  in  view,  and  they  aceord- 
inglv... approve  of  the  continuance  of  the  arrangements. ..for  that  time,  during  the  whole  of 
which  you  will  consider  yourself  under  the  orders  of  the  Government  of  India2. 

They  later  agreed  to  make  the  same  allowance  of  Rs.  600  p.m.  and  travelling 
allowance  Rs.  150  p.m.  to  Hermann  also,  so  long  as  he  and  Adolf  covered  separate 
routes!  They  were  to  work  through  the  Surveyor  General3. 

As  regards  the  scientific  objects  of  the  expedition  [  writes  Adolf],  the  magnetics]  survey 
and  its  connection  with  the  excellent  observations  of  Captain  Elliot  in  the  Eastern  Archipelago 
■will  require. ..our  most  special  attention.  ...  We  shall  both,  my  brother  Herman  aDd  myself, 
be  animated  by  the  most  ardent  desire  to  do  credit  to  the  Royal  Society.  With  the  magnet ical 
observations  in  different  parts  of  India  we  propose.. .to  unite — - 

A  : — A  regular  series  of  observations  on  the  meteorology  and  the  physical  geography  of  the 
country.  ...  We  shall  also. ..give  our  attention  to  the  geography  of  India.  ... 

B  : — I  myself  will. ..collect  as  oomplete  a  series  as  possible  of  observations  on  the  geology 
of  India  and  of  the  Himalaya.  It  will  be  very  essential  to  ascertain  the  elevation  of  many 
important  pointe  by  barometrical,  or  in  part  by  trigonometrical  observations,  and  to  work  out 
accurate  sections. ..and  geological  maps.  ...  We  shall. ..collect  fossils  for  the  accurate  determi¬ 
nation  of  the  comparative  ages  of  the  different  sedimentary  strata. 

He  asked  for  help  in  the  way  of  scientific  instruments,  maps,  charts,  and  trigono¬ 
metrical  data  and  for  authoritative  books  on  the  physical  geography  of  India4. 

In  due  course  three  brothers,  Hermann,  Adolf,  and  Robert,  reached  Bombay 
on  26th  October  1854,  and  travelled  by  two  different  land  routes  to  Madras,  reaching 
Calcutta  by  steamer  on  6th  March  1855.  They  brought  out  with  them  a  “valuable 
set  of  instruments”  lent  by  the  Directors,  which  included  Elliot’s  instruments 
which  had  been  reconditioned  in  England5. 

From  Calcutta  Adolf  and  Robert  travelled  through  Bengal  to  Kumaun,  where 
they  “went  to  the  Thibetan  frontier,  after  having  reached  in. ..the  environs  of 
Nanda  Devi  and  Milum  heights  of  18,000  and  20,000  feet”.  After  visiting  the 
glaciers  of  the  higher  mountains,  they  dodged  the  frontier  guards— like  Moorcraft 
and  Hearsay  before  them  [n,  8o  ] — and  penetrated  to  Gartok,  ret  urning  by  Badri- 
nath  and  Kedamath  to  reach  Mussoorie  in  October. 

Hermann,  the  eldest,  visited  Darjeeling  accompanied  by  Lieutenant  Adams  [430], 
an  Indian  draughtsman,  and  a  zoological  assistant,  and  explored  British  Sikkim. 
He  was  refused  permission  to  travel  in  Sikkim  State  or  Nepal  [  83,  85  ],  though  he 
managed  two  marches  bej-ond  the  Nepal  border.  He  then  visited  the  Khasi  and 
Jaintia  Hills*  and  Upper  Assam,  visiting  Dibrugarh,  and  returning  to  Calcutta  in 
March  1856.  His  companion  Adams  and  the  draughtsman  Abdul  went  on  to 
oadiya,  and  reported  on  coal  and  oil  near  the  Naga  border7  [4.48].  Hermann  then 
travelled  up  country  to  Delhi,  and  reached  Simla  at  the  end  of  April  1856. 

.  Adolf  and  Robert  left  Mussoorie  in  November  1855  and  travelled  together  to 
au80r  in  Central  India,  where  they  separated,  Adolf  travelling  south  to  Mysore, 

Arlnlf  651  (  211  ).  OD.  to  BR„  18-6-53  ;  10  Cat.  (  632  ),  obsna.  by  Elliot..  *  DDd.  646  (  3S0  ),  CD.  to 

OU  *  CD.  to  B.,  19-9-55  (  22-5  ).  ‘DDn.  651  (  2  1  6  ),  1854.  ‘including  15  barometers, 

lw°  more  lent  by  DSQ.  *DDn.  644  (  274  ),  Hermann  to  SG.,  24-7-65.  ’Schlagintweit  i  (  20-1  ) 
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Madras,  and  Pondicherry,  and  then  by  Bea  to  Calcutta  to  join  Hermann  in  Simla 
in'April  1856.  Robert  travelled  in  Central  India  before  joining  hia  brothers  in  Simla. 
All  three  then  left  Simla  at  the  end  of  May,  travelling  by  separate  routes  to 
Ladakh  and  the  Karakoram,  to  meet  at  Srinagar  in  Kashmir  in  October.  Here 
they  sorted  out  their  collections,  which  the}'  sent  down  country  by  three  caravans 
“at  several  days  interval”.  They  travelled  down  to  Pindi  by  separate  routes  and 
Hermann  then  broke  away  to  visit  Nepal  for  winch  he  had  at  last  received  a  permit ; 

I  had  quite  an  official  reception,  and  a  guard  of  sepoyB  constituting  themselves  my  constant 
companions,  partly  in  the  capacity  of  guides,  but  more  especially  for  keeping  watch  upon 
my  operations.  No  restriction,  however,  was  placed  upon  the  use  of  my  instruments,  and  I 
was  allowed  to  take  measurements,  and  also  to  draw,  without  let  or  hindrance  [  95  ]l. 

He  then  sailed  from  Calcutta  on  22nd  April  1857  on  his  return  to  Europe. 

In  the  meantime  Robert  travelled  down  the  Indus  valley  to  Karachi,  and  then 
by  land  through  Cutch  and  Gujarat  to  Bomba}-,  whence  he  sailed  for  Ceylon,  and 
thence  for  Europe  on  14th  May. 

From  Pindi  Adolf  visited  Peshawar  and  the  Khyber  Pass,  Kohat,  and  Dera 
Ismail  Khan,  and  then  marched  to  Kangra  and  Kulu,  crossing  the  Baralacha  La  on 
31st  May.  Travelling  through  Ladakh  he  crossed  the  Karakoram  to  Kuertlun 
and  then  to  Yarkand  early  in  August.  On  his  march  to  Kashgar  he  had  an  unfriendly 
reception  and  was  murdered.  His  fate  remained  unsolved  for  a  long  time. 

The  Schlagintweit  brothers  were  not  surveyors,  and  had  little  or  no  experience 
in  the  use  of  the  barometers,  chronometers,  and  other  surveying  instruments  they 
carried.  They  were,  however,  accomplished  artists  and  keen  observers,  and  con¬ 
scientious  in  recording  and  collecting  evidence,  on  the  products  and  natural  history 
of  the  countries  they  visited. 

On  their  return  to  Germany  Hermann  and  Robert  published  an  account  of  their 
work  under  the  title  of  JResvlt-s  of  a  Scientific  Mission  to  India  and  High  Asia,  1854 
to  1858.  There  were  8  volumes  of  scientific  observations,  and  an  atlas  containing 
80  views  and  panoramas,  and  20  to  30  maps  and  profiles*.  Papers  on  their  magnetic 
survey  were  published  by  the  Asiatic  Society  in  Calcutta8.  Their  large  collections 
of  geological  and  natural  history  specimens  followed  them  to  German}'4,  The  later 
collections  made  by  Adolf  were  brought  into  Dehra  Dun  by  his  Indian  assistants, 
and  were  sorted  out  and  packed  for  Europe  by  the  survey  staff5. 

In  return  for  a  representative  collection  of  Indian  maps  which  they  took  with 
them  to  Germany,  and  which  was  much  admired  bv  Baron  Humboldt,  they  sent  out 
a  number  of  “splendid  specimens  of  engraved  maps”  produced  by  the  survey 
departments  of  Prussia,  Austria,  Switzerland,  and  Bavaria6. 

Unfortunately  their  contributions  to  Indian  and  Himalayan  geography  were 
of  little  value.  The  well-known  cartographer  Keith  Johnston  of  Edinburgh  could 
make  nothing  of  their  map  of  Central  Asia,  and  sent  Waugh  a  rough  sketch 
made  “in  a  fruitless  endeavour  to  reconcile  the  positions  given  by  the  Schlagintweit’e  with 
those  of  former  observers.  ...  There  are  two  positions  of  Lake  Issikhul  from  the  Russians, 
the  latest  much  further  west  than  the  others,  but  still  far  short  of  the  position  given  by  the 
Schlagintweit’s.  Lake  Srikul  is  2°  west  of  Wood’s  position;  Bokharah  nearly  2°  30',  and 
Tashkend  upwards  of  4°.  If  the  Aral  were  to  recede  in  the  same  proportion  it  would  of  course 
merge  in  the  Caspian7. 

Waugh  consulted  John  Walker,  who  found  their  positions  “north  and  north¬ 
west  of  the  Hindoo  Koosh...much  too  far  to  the  westward.  ...  If  I  were  engaged 
upon  a  map  of  those  countries... I  should  not  pay  any  atteution  to  them”8.  At 
Waugh ’b  suggestion  Montgomerie  was  asked  to  report  on  their  work  in  the  regions 
of  Ladakh  as  compared  with  that  of  the  Kashmir  Survey.  He  found  that 
the  only  portions  of  geographical  value  are  the  itinerary  distances  of  their  8  or  9  marches  to  the 
north-east  of  the  Karakoram  Pass,  and  of  the  circuit  made  theroabouta  as  far  as  Russia.  The 
marches. ..are,  in  fact,  the  only  portion  that  is  in  any  way  new  to  British  surveyors  and 

1  Schlagintweit,  1  (29).  *cbo.  I.ib.,  B-e.  32  (  n-d  ) ;  10  Cal.(U-l).  * JABB xxv,  1856(  1-30; 
105-33  ;  554-69  );  XX  vi  (  20S -10  ).  4  Schlagintweit  (  7-10  ).  *DDn.  648  (  376  ),  no.,  6-6-59.  4  DDn. 
716  {  449  ),  Herrann  to  DSQ.,  23-C-58.  ’DDn.  6  (  182  )  JohnFton  to  Waugh,  21-1-62.  4 ib.,  6-2-62. 
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explorers.  Their  chronometrical  longitudes  have  proved  to  be  of  but  little  value,  the  usual  pre¬ 
cautions. ..having  been  neglected. 

Leh...ha8  proved  to  be  no  lees  than  19'  43",  or  Bay  19  miles,  in  defect  of  the  o.t.s.  value 
f  of  latitude  ].  This  difference  seems  to  be  due  in  part  to  an  error  in  their  calculation. ..amount¬ 
ing  to  7  miles,  but  still  more  due  to  their  employing  for  their  chronometer  a  large  gaining  rate, 
whereas. ..the  Baid  chronometer  at  all  other  times... had. .a  losing  rate.  ... 

Tbeir  longitude  of  Leh  depends  almost  entirely  on  a  single  altitude  of  the  sun  taken  at 
Simla  with  a  very  small  theodolite.. .at  a  considerable  distance  from  the  prime  vertical.  Still 
further  uncertainty  in  their  longitude. ..is  involved  by  their  omission  to  take  sufficiently 
precise  observations  on  their  first  arrival  at  Leh,  whereby  the  uncertainty  in  rate  of  chrono¬ 
meter  during  68. ..days  carriage  over  very  rough  ground  was  unnecessarily  introduced. 

At  Srinager...time  observations  are  taken  on  two  days,  shewing  a  discrepancy.. .of  no  less 
than  27'  in  about  24  hours.  ...  Longitudes  of  places  in  Ladak  and  Little  Tibet.. -differ  from  the 
o.t.8.  values. ..by  amounts  varying  from  20  minutes  in  defect  to  14  minutes  in  excess.  Their 
latitudes  shew  differences  up  to  6  minutes.  ... 

AVith  regard  to  the  position  of  places  in  Gurhwal,  Kumaon,  and  Gnari  Khorsum,  as  well  as 
in  Ladak,  ...  I  recommend  that  the  values  given  by  Captain  Strachey  be  retained,  as  experience 
has  proved  them  to  be... wonderfully  accurate  f  187  ].  ...  The  longitudes  given  by  the  Schla- 
ginweit’s  in  these  regions,  being  all  affected  by  a  westerly  bias,  cannot  be  safely  adopted1. 

In  a  further  note  he  analyses  the  results  given  by  the  Schlagintweit’s  chrono¬ 
meter  values  for  longitude,  commenting  that  they 

have  perhaps  had  but  little  experience  in  the  use  of  chronometers.  ...  Had  the  Schlagintweit’s 
consulted  standard  works  as  to  the  determination  of  longitude,  they  would  have  seen  how 
objectionable  it  is  considered  to  use  chronometers  to  determine  small  differences  of  longitude 
by  a  long  journey  in  a  meridional  direction,  such  as  tbeir’s  from  Simla  to  Leh. 

He  also  pointed  out  their  mistake  in  giving  the  name  Ibi  Gamin  to  the  well- 
known  Garhwal  peak  Karnet  [  87  ]. 

Hermann  had  pressed  the  name  Gaurisankar  for  peak  xv,  or  Mount  Everest, 
which  he  claimed  to  have  seen  both  from  Sikkim  and  from  a  hill  near  Kathmandu, 
but  it  was  doubtful  whether  he  had  identified  the  peak  correctly,  and  it  was  later 
proved  quite  clearly  that  this  name  did  not  apply  [95]. 

‘DDn.  353  (  68  ),  Moritgomerie  to  sts.,  28-7-62. 
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Theodolites  —  Three-foot  —  Two-foot  —  15  and  18-inch  —  Small  —  Base-line 
Equipment  —  Levels  tfc  Staves  — Perambulators  —  Care  &  Custody  —  Work¬ 
shop  <L-  Depot. 

THE  theodolites  -which  Everest  brought  out  in  1830  were  made  by  Trough  ton  & 
Simms: — one  3-ft.  and  two  18-inch,  read  by  micrometers  [rv,  140-1  ] — and  a 
number  of  small  theodolites,  from  6  to  12  inches,  read  hy  vernier. 

To  meet  the  requirements  of  his  seven  parties1  he  had  a  number  of  old  instru¬ 
ments  re-conditioned  or  re-assembled  from  dereliots.  The  principal  of  these  was 
Lambton’s  36-inoh. theodolite  by  Cary,  which  was  most  successfully  reconstructed 
by  Henry  Barrow  in  time  to  be  used  on  the  Great  Arc  in  company  with  that  by 
Troughton  &  Simms  [  rv,  39,  142  ].  There  were  four  18-inch,  three  by  Cary  [rv, 
143  ],  and  three  16-inch,  one  of  which  was  with  the  Bombay  party  [  rv,  144-5  ]• 
By  the  time  Waugh  took  over  charge,  several  of  these  instruments  were  no 
longer  fit  for  first-class  work,  and  it  was  only  by  constant  exchange  between  one 
party  and  another — and  sometimes  even  by  keeping  one  field  party  working  with  a 
small  instrument  on  its  approximate  series,  whilst  principal  observations  were 
proceeding  in  a  neighbouring  party — that  work  was  kept  going*  [  152  ]. 

The  following  were  the  "large  theodolites”  used  between  1833  and  1862* ; 


Maker 

Azimuth 

Circle 

Designation 

Troughton  4:  Simms 

34-iocb 

TS.  3-ft. 

Barrow,  from  Cary 

36-iDch 

Barrow  3-ft. 

I  >5°  )■ 

Mohain  Husain,  design 

24-inch 

Waugh  No.  1 

bv  Waugh. 

» 

11 

Waugh  No.  2 

Troughton  A  Simms 

,, 

TS.  No.  1 

TS.  No.  2 

Barrow 

Barrow  No.  1 

i » 

Barrow  No.  2 

Troughton  A  Simma 

18-inch 

TS.  18/1 

*» 

- 

TS.  18/2 

Mohsin  Husain  • . 

M 

Sd.  M.  18 

Cary  [  M&du  Obey. 

18-mch 

Cary  18(  MO  ) 

HL  259  J 

_  „  [  La  mb  ton’ a  ] 

„  [  Cheape'*,  IV,  137  ] 

11 

»• 

Cary  18( L ) 

11  •  • 

16-Lneh 

Cary  15 

3 arrow,  from  Harris 

11 

HB.  16 

[  m,  216  ] 

Dollond 

n 

D.  16 

History 

1836— 41,  Gt.  Arc;  1845-7,  nr.  Longl.  ;  1848-53, 
Gt,  longl. ;  1856-60,  Gt.  Indus ;  1860-3, 
8otlej. 

1802-25,  Lainbton  &  Everest;  1836—41,  Gt.  Arc; 

1845—50,  he.  Longl.;  1853—4,  Chach  base; 
1856-7,  Jogi-Tila  1865-6,  Gt.  Arc. 

1846- 7,  Gurwanj  ;  1847-53,  kw.  Him.  &  Gt. 
Indus;  1855—63,  Rnhnn  &  Gt.  Indus. 

1850-1 ,  kk.  Longl. ;  1853-6,  Aasam  ;  1840-52,  irw. 
Him.  ke.  Longl. 

1847- 63,  s.  Mai  A  Coast. 

1849- 51,  TvB.  Longl.  A  jw.  Him.  ;  1854-7,  Jogi 
Tila  A  Gt.  Indus. 

1848- 62,  ,ve.  Longl.  A  K.  Porasnath  ;  1854-62, 
Assam  A  he.  Frontier. 

1850- 3,  Hurilaong  A  Assam  ;  1858-61,  Coast. 

1833-38,  Amua ;  1841-4,  Karara;  1844-6, 

Maluncha;  1845-8,  CaL  MerdJL ;  1848-9, 

Hurilaong  ;  1849-50,  Bombay  ;  1850  to  store. 
1838-9,  Amua;  1840-3,  Budbon ;  1843-5, 

Chendwar  ;  1845-8,  8.  Malunoba  ;  1849-60, 

Hurilaong  ;  1850-62,  Bombay. 

1644—6,  Karara  A  GurwanJ ;  discarded,  1848. 

1837- 9,  Ranghir  ;  1844—6,  Karara ;  broken  up  1846. 

1R33-7,  Ranghir  ;  destroyed  by  fire,  1837  [  rv,  6s  J. 
1833—8,  S.  Parasnath. 

1842-7,  Sub.  Merdl.  A  he.,  Longl. 

1832-46,  Snb.  Merdl. 

Bombay  ;  withdrawn  1849. 


1sii  in  Bengal,  one  in  Bombay.  'GTS.  n  (  appx.  15).  *ib.  oh.  rn  (  47-52  );  appx.  2  (  11-70  ), 
by  Henneoaey.  i 
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By  1845,  with  the  exception  of  the  two  3-ft.  and  the  two  new  18-inch  theodolites, 
the  larger  instruments  were  “worn  out  and  utterly  unfit  for  operations  of  a  delicate 
nature”,  and  authority  was  obtained  for  two  24-inch  instruments  to  be  made  up  by 
Mohsin  Husain  in  Calcutta,  and  four  others  to  be  constructed  in  England  by 
Troughton  &  Simms,  and  Henry  Barrow  [  iv,  417-49,  v,  155  ]. 

After  1841  the  two  3-ft.  theodolites  had  been  deposited  at  the  Agra  arsenal  for 
safe  keeping  [  162],  and  when  Logan  started  work  in  1845  on  the  North-East  Long¬ 
itudinal  series,  he  was  given  Barrow’s  3£-inch  and  surrendered  his  18-inch  to  Hill 
for  the  Coast  series,  which  wrote  the  Surveyor  General,. 

is  the  best  of  the  class  at  my  disposal,  and  when  employed  with  skill  and  delicacy  is  capable 
of  producing  superior  work.  ...  It  will  be  necessary  to  replace  it  with  one  of  the  great  theodo¬ 
lites  at  present  in  store  at  Agra.  ...  The  carriage  of  a  great  theodolite  is,  however,  more  expen¬ 
sive  than  that  of  an  18-inch  instrument.  ...  Mr.  Logan  will  therefore  be  obliged  to  hire  about  20 
extra  carriers,  ...  about  Rs.  100  per  mensem.  ...  His  operations  will  be  considerably  accelerated 
by  the  use  of  the  great  theodolite,  as  half  the  number  of  observations  taken  with  that  instrument 
will  surpass  in  value  the  full  number  taken  with  an  18 -inch  theodolite1.  ... 

You  can  have  either  of  these  [  3  ft.  ]  instruments  which  you  like  best,  but  if  you  express  no 
preference  I  shall  send  you  Barrow’8,  because  it  is  more  difficult  to  use  than  the  other,  and 
you  understand  its  peculiarities.  The  other  will  then  be  available  for  other  purposes,  and  I 
oould  issue  it  with  more  confidence  to  a  less  skilful  person  than  yourself*. 

Troughton  &  Simms  3-ft.  went  to  Walker  on  the  move  of  the  Maluncha  party 
to  the  eastern  end  of  the  N.E.  Longitudinal,  and  accompanied  Renny  to  the  Great 
Longitudinal  in  1848. 

On  the  extension  of  triangulation  to  the  north-west  the  Surveyor  General  was 
anxious  that  the  two  main  longitudinal  chains  should  be  of  the  highest  standard  of 
accuracy  [34  ],  but  hesitated  to  send  either  of  the  great  theodolites  into  the  rough 
hills  on  the  northern  line  ; 

The  Great  Arc  is  the  main  axis  on  which  the  whole  survey  rests.  From  thence  emanate 
the  several  longitudinal  series  at  distances  sufficiently  apart  to  afford  adequate  verification  to 
the  subordinate  meridional  series  depending  on  them.  The  longitudinal  series  themselves 
can  only  safely  be  extended  to  a  certain  distance  and  then  require  to  be  checked  by  measured 
bases  ;  ...  if.. .carried  on  with  inferior  instrumental  means. ..as  was. ..the  Calcutta  Longitudinal 
[  m,  264  ;  iv,  58  ],  ...much  subsequent  embarrassment  may  be  expected.  ... 

The  North-West  series  should  be  carried  on  with  the  best  instrumental  means  that  the 
world  can  produce,  and. ..it  would  undoubtedly  be  desirable  to  employ  on  it  one  of  the  large 
3-foot  theodolites  formerly  used  on  the  Great  Arc,  but... I  have  reluctantly  come  to  the  opinion 
that  the  great  3-foot  theodolites  are  not  adapted  to  service  in  such  rugged  mountains.  ... 

To  enable  an  instrument  of  that  class  to  be  transported  in  such  a  region  with  any  chance 
of  safety  it  would  be  indispensable  to  cut  roads  from  6  to  6  feet  broad  from  station  to  station. 

He  proposed,  therefore,  to  send  the  first  of  the  two  new  24-inch  theodolites  made 
up  in  the  Calcutta  workshop  which  was  already  giving  good  service  with  Du  Vernet 
on  the  Gurwani  series  [  34,  152-3  ]  I 

Four  others  by  the  best  makers  are  daily  expected  from  England  and  another  is  being 
fitted  up. ..in  Calcutta,  ...  but  I  doubt  whether  any  will  surpass  the  instrument  now  in  use  with 
Captain  Du  Vernet,  the  results  given  by  which. ..justify  the  opinion  that  in  skilful  hands  it  is  cap¬ 
able  of  producing  work  hardly — if  at  all — inferior  to  that  executed  with  the  great  theodolites. 
...  The  new  2-ft.  theodolite  is  equally  as  portable  as  the  1 8-inch  instrument  formerly  in  use  with 
Captain  Du  Vernet  which. ..was  conveyed  without  difficulty  in  the  mountains  of  Kumaun 
with  only  a  little  cutting  here  and  there,  and. ..when  fitted  up  for  carriage  after  the  manner  of 
a  jampan  [  430  ]...may  be  safely  carried  from  station  to  station  [  34  ]5. 

_AR  8ix  of  these  24-inch  theodolites  were  brought  into  use  as  they  became  avail¬ 
able,  and  after  various  adjustments  and  impnovements  gave  first-class  results,  and 
were  far  more  portable  and  convenient  than  the  three-foot  instruments.  None, 
however,  gave  better  results  than  this  firet  one  issued  to  Du  Vernet  [  152-5  ]. 

.  .  The  18-inch  and  smaller  instruments  were  oonfined  to  the  subordinate  series  in 
Bengal,  and  to  the  Bombay  and  Kashmir  triangulation  [  156-8,  221-2  ]. 

•..V;  ... 

•  ‘  '  1  DDn.  499  (  128  ),SQ.  10  Mil.  Dept.,  22-8-46.  *DDn.  498  (  01  ),  SG.  to  Logan,  24-9-45  »  DDd 

*62  (  100-8  ).  624  (  49  ),  SO.  to  Mil.  Dept.,  12-2-47  (  paraa.  11-13  ). 
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Technical  reports  on  all  the  large  theodolites  will  be  found  in  Vol.  1,  of  Waugh’B 
Manuscripts,  as  well  as  in  Hennessey’s  detailed  account  [  148  n.3  ].  It  is  of  interest 
to  note  that  Barrow’s  36-inch  weighed  1,011  lbs. — T8.  3-ft.  1,061  lbs.— whilst 
Waugh *b  24-inch  No.  1  weighed  only  620  lbs. 


Three-Foot  Theodolites 

Barrow’s  36-inch  was  built  up  from  Lambton’s  great  theodolite  which  had  been 
originally  constructed  by  William  Cary  on  Ramsden’s  design.  It  reached  Madras 
in  September  1802  and  was  used  by  Lambton  and  his  assistants,  and  then  by 
Everest  till  1826  [  11,  241,  253  ;  m,  258-9].  After  Everest’s  return  in  1830  he 
had  it  entirely  reconstructed  by  Barrow — “hardly  any  portion  of  the  old  fabrick 
remained” — some  parts  were  adapted  from  “old  musket  barrels” — an  entirely 
new  azimuth  circle  was  cast,  and  divided  by  hand  by  Barrow.  Everest  considered 
this  renovated  instrument  gave  as  good  results  as  the  new  34-incb  by  Troughton  & 
Simms  [  iv,  142  ]*. 

It  was  regularly  used  on  the  Great  Arc  between  1836  and  1841,  and  then  by 
Bogan  on  the  n.e.  Longitudinal,  but  not  taken  on  his  move  to  the  north-west  in  1860. 
It  was  used  by  Montgomerie  on  the  Chach  base-line  and  by  Tennant  on  the  Jogi-Tila 
Beries  during  season  1856-7*.  In  1855  the  Surveyor  General  reported  “the  gradua¬ 
tions. ..worn  and  nearly  effaced”3,  but  it  was  brought  out  for  the  last  time  to  be 
used  during  season  1865—6  on  the  extra  triangles  added  to  stiffen  the  Great  Axo 
round  Meerut  [  iv,  83  ;  pi.  5  ]4.  This  grand  old  theodolite  now  stands  in  the  Survey 
Museum,  Delira  Dun  [  rv,  142  n.2  ;  pi.  6  ]. 

Troughton  &  Slmms  34-inch,  or  3-ft.,  theodolite5  reached  India  in  1830,  and 
was  first  brought  into  use  at  Dehra  Dun  in  1835  and,  after  some  minor  adjustments, 
continued  on  the  Great  Arc  for  the  next  six  years  [  rv,  141  ].  After  five  years  in 
store,  it  was  brought  out  again  in  1846  for  use  by  Reginald  Walker  to  whom  Waugh 
gave  detailed  instructions' ; 

There  is  no  observatory  tent.  ...  Latterly  we  became  luxurious  and  had  9-ft.  tents,  of  which 
dimension  I  have  ordered  one  to  be  constructed  for  your  use.  ... 

I  have  prepared  for  your  guidance  detailed  instructions  regarding  the  unpacking,  use, 
and  re]<acking,  ...  in  which  paper  I  have  noted  all. ..peculiarities,  and  given  such  hints  as  are 
the  results  of  long  experience.  ...  Mr.  Logan. ..will  draw  up  a  similar  paper  for  the  other  theo¬ 
dolite,  so  that  the  experience  acquired  by  long  practice  may  not  be  altogether  lost.  ... 

The  box  containing  the  body  of  the  instrument  is  3J  feet  square,  and  the  bamboos  are 
about  14  feet  long.  On  the  line  of  march  it  is  usual  to  apply  12  beaj-ere  at  a  time,  3  at  each 
end  of  each  pole.  ...  The  space  occupied  by  the  party,  and  their  weight,  renders  it  very'  doubt¬ 
ful  whether  they  could  safely  pass  up  winding  stairs  of  less  breadth  than  6  or  6$  feet.  ...  Mr. 
Logan  carries  the  instrument  on  its  sliding  board,  but  this  plan  is  hardly  safe,  especially  as  it 
is  heavier  than  Barrow’s  [  sup  ]7. 

It  was  overhauled  at  Dehra  Dim  before  being  Bent  with  Renny  to  the  Great 
Longitudinal,  Waugh  reporting  that, 

notwithstanding  the. ..wear  and  tear  t6  which  it  has  been  subjected  during  several  years  of 
constant  work,  it  was  found  in  excellent  condition,  with  the  exception  of  the  friction  roller 
apparatus  which  receives  the  axis.  The  rollers  were  found  much  worn  and  I  have  replaced 
them  by  new  ones  constructed  on  a  different  principle.  ...  For  this  design  I  am  indebted  to 
Captain  Strange,  who  turned  the  rollers  in  masterly  style  with  his  own  hands6. 

He  writes  to  Strange  who  had  taken  over  from  Renny  ; 

Captain  Renny  has  reported  that  the  great  theodolite  is  in  beautiful  working  condition, 
and  that  ho  is  greatly  indebted  to  your  assistance  for  remedying  certain  defects  which  existed 
on  his  first  receiving  the  instrument,  ...  though  of  a  trivial  character*. 

Strange  carried  out  various  other  small  alterations  while  the  instrument  was  in  his 
hands,  and  reported  before  handing  over  to  Tennant  four  years  later  ; 

1  Markham  (  199  );  ots„  n  (  6  )  appx.  2  {  33-7  ).  *  OTS.  n  ;  Syn.,  T  (  xxfr  -  G  ).  ’DDn.  B92 

(  343  1  39-19-65 :  £94  (  361  ),  6-19-60.  *  OR  Trig.  1865-6  t  Syn.  n  ( i-xi ).  'Booties  Papers  (  pi.  lix  ). 

•v.  Waugh  mss.,  vol.  I.  ’DPn.  498  {  77  ),  29-8-46.  *DPti.  462  (265-307  ),  EG.  to  Mil.  Dept.  16-1-49. 
•DPn.  493  (  225  ),  8-9-49. 
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The  groat  theodolite  continues  in  exoellent.. .order,  although  one  symptom  of  decay — 
probably  the  first  that  has  ever  manifested  itself — appeared  this  season  in  tho  wearing  away 
of  the  clamp  screws  of  the  horizontal  circle.  These  screws  are  improperly  of  brass,  and  it  is- 
wonderful  that  they  have  lasted  so  long.  ...  The  aooident...ocourred  near  Kurraohee  and  I  was 
able  to  obtain  new  screws  from  the  arsenal  there. 

The  new  micrometer  heads  made  by  me. ..were  oompleted  during  last  reoess.  ...  As  a  proof 
of  the  permanence  of  the  adjustments  of  this  admirable  instrument.. .during  the  five  years 
that  I  have  used  it,  the  horizontal  micrometers  have  never  needed  to  be  rectified1. 

From  1853  to  1866  it  waa  with  Tennant  on  the  Great  Indus  series  and  was 
given  a  thorough  overhaul  by  Mohsin  Husain  at  Karachi  early  in  1855.  From 
1866  it  was  transferred  to  the  northern  section  but  was  not  used  for  work  on  the 
right  bank  of  the  river  where  there  was  risk  of  frontier  raids,  ts.  24-inch  No.  2, 
being  kept  for  that  purpose  [  47  ].  During  the  mutiny  period  it  was  kept  safely  under 
military  custody.  In  1 859  Basevi  had  a  new  teak  stand  made  and  it  then  continued 
in  regular  ubo  until  returned  to  Btore  in  1873,  still  in  excellent  working  order.  It 
had  been  used  at  616  principal  stations*. 

In  1916  it  was  presented  to  the  Victoria  Memorial  Hall  in  Calcutta.  It  was  re¬ 
conditioned  by  the  Mathematical  Instrument  Office  in  1937,  and  on  return  waa 
enclosed  in  a  glass  case  with  Lambton’s  old  zenith  sector  [  rv,  141  ]. 

Stbange’s  36-inch  theodolite.  In  1855  Waugh  drew  up  general  specifications 
for  a  new  36-inch  theodolite  that  should  replace  Barrow’s,  that  was  now  shewing 
signs  of  age  [  150  ].  He  circulated  his  proposals  to  his  more  experienced  offioers, 
and  asked  Strange  to  work  out  a  detailed  design  ; 

My  object  is  to  bring  to  bear  all  the  varied  experience  of  this  department.  ...  We  have 
frequently  discussed  the  subject  together.  ...  My  own  opinion  inclines  to  the  conclusion  that 
for  a  portable  geodetical  instrument.. .to  be  used  in  very  difficult  hills  and  mountain  tracts  a 
horizontal  circle  of  30  inohes  diameter,  and  vertical  of  21  inches,  with  a  30-inch  telesoope,  would 
oombine  sufficient  power  in  a  more  portable  form  than  a  36-inch  instrument  can  do. 

Both  the  great  theodolites  now  with  the  department  have  been  carried  over  equally... 
difficult  tracts,  but... the  weight  of  those  theodolites  is.. .as  great  as  can  be  safely  carried,  whilst 
parts  of  the  proposed  design  will  add  greatly  to  the  weight.  ...  You  are  at  liberty  to  alter 
the  dimensions,  though  I  am  sure  you  would  abandon  the  36-inch  size  with  reluctance*. 

Strange  was  not  to  be  hurried,  and  writes  nearly  three  years  later  whilst  on  leave 
in  Ootacamund  that  he  had  designed  almost  every  part 

in  minute  detail  three  or  four  times  already.  ...  New  ideas  have  constantly  presented  them¬ 
selves. ..and  an  alteration  in  one  feature  generally  entailB  a  change  in  many  others.  ...  Though 
...tho  design  has  been  in  my  hands  noarly  three  years,  ...  in  addition  to  the  ordinary  duties  of 
conducting  a  Series  [  East  Coast  ],  I  have  effected  alterations.. .in  a  large  theodolite  [  ts.  24 -inch 
No.  1  ],  which. ..were.. .executed  by  me  personally.  ...  Loss  of  time. ..has  arisen  from  the  state 
of  my  health,  which  for  a  long  time  rendered  mental  application  undesirable4. 

On  rejoining  from  leave  he  left  his  original  drawings  to  be  copied  in  the  Chief 
Engineer’s  office  at  Madras,  hesitating  to  risk  the  sea  journey  with  but  the  original 
set.  To  reminders  from  the  Surveyor  General  he  explained  that  both  originals 
and  traces  had  been  mislaid  and  had  not  reached  him  till  November  1859.  They 
were  awaiting  his  final  touches.  In  August  I860  he  handed  the  drawings  over  to 
the  Deputy  Surveyor  General  at  Calcutta,  together  with  about  60  pages  of  ms. 
specifications  which  he  asked  to  be  lithographed. 

On  leaving  India  in  November  1860  he  took  the  original  papers  to  England  and 
handed  them  over  to  Troughton  &  Simms,  who  were  commissioned  to  put  the  work  in 
hand.  He  introduced  further  modifications  as  work  proceeded  including  the  ubo  of  a 
new  alloy  of  aluminium  for  certain  parts.  Though  of  the  same  diameter  as  Barrow’s 
instrument,  36-inch,  it  was  more  substantial ;  Beveral  special  appliances  were  added, 
and  when  packed  for  travelling  it  occupied  five  cases  of  a  total  weight  of  2,053 
lbs.*,  though  only  1076J  unpacked  [  150]. 

:  In  1872  it  was  inspected  by  Walker,  now  Superintendent  Trigonometrical  Sur¬ 
veys,  who  was  on  leave  in  England,  and  he  writes  to  Strange  ; 
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I  have  long  been  convinced  that  the  great  theodolite  is  far  too  cumbrous,  and  too  eom- 
plUynlod  for  employment  In  flohl  operation*,  and  this  opinion  Is  shared  by  Clarke1  and  by  all 
the  officers  of  my  Department  who  have  seen  It.  ...  Weight.. .about  2,000  lbs.. ..or  more  titan 
double  the  weight  of  Troughton  &  Simm’s  30-inch  {  actually  84'  ]  theodolite,  which  I  hare 
always  nnnsidoted  to  be  the  maximum  weight  which  we  can  afford  to  carry  about.  ... 

—  I  left  a  momo...rooommfinding  tliat  the  instrument  ehould  be  disposed  of  in  this  oountry 
and  mado  over  to  any  observatory  or  scientific  institution*. 

It  was,  however,  sent  out  to  India,  and  UBed  by  Tennant  and  Campbell  in 
December  1874  during  observations  for  the  transit  of  Venus.  Campbell  described  it 
as  "a  magnificent  instrument,  elaborated  in  itB  details  to  an  unuBual  degree. ..[  but  ] 
not  convenient  for  astronomical  work.  But  I  envy  the  surveyor  who  may  have  to 
use  this.. .for  triangulation  if.. .in  moderately  level  country  ”2.  r 

But  it  was  of  no  use  for  triangulation  in  India,  and  in  1882  was  transferred  to 
the  Royal  Observatory  at  Cape  Town,  where  it  was  put  to  good  service  by  Dr.  Gili4. 


Two-Foot  Theodolites 

Waugh’s  24-inch.  Pending  the  receipt  of  the  four  24-inch  theodolites  ordered 
from  England  at  the  end  of  1 845  [  149  ],  Waugh  made  up  two  others  from  unservice¬ 
able  instruments  and  derelict  parts.  After  discussing  possibilities  with  Mohsin 
Husain,  he  told  the  Deputy  Surveyor  General  that 

there  are  two  spare  azimuth  circles  of  24 -inch  diameterv .which  I  am  desirous  should  be 
fitted  up  as  theodolites.  ...  Those. ..are  beautiful  specimens  of  Troughton  A  Simms’  hand 
graduation,  and  originally  formed  part  of  the  astronomical  circles,  ...  but  were  found  to  be 
too  slight  for  the  superincumbent  weight,  and  my  predecessor  was  obliged  to  replace  them  by 
cast  iron  circles  of  greater  strength  [  iv,  132  ].  They  are  fully  competent  to  support  the  lighter 
vertical  apparatus  usually  attached  to  new  theodolites.  ...  '  ‘ 

Among  the  instruments  sent  to  Calcutta. ..there  are  two  altitude  and  azimuth  circles,  quite 
unserviceable  in  their  present  condition,  but  admirably  suited  to  furnish  a  light  and  efficient 
vertical  apparatus  to  each  of  the  spare  azimuth  circles*. 

He  indicated  other  instruments,  including  a  “Bombay  theodolite  which  is  a 
condemned  instrument  lying  useless  in  the  workshop  [  rv,  144-5  3”>  from  which 
microscopes  and  other  parts  might  be  cannibalized.  He  had  explained  his  design 
tp  the  Mathematical  Instrument  Maker,  who  thoroughly  comprehends  the  principle.  ...  Almost 
all  tho  parts. ..are  ready  prepared  to  hand  and  merely  require  to  be  adapted  and  put  together. 
I  am  in  hopes  that  one  instrument  at  least  will  be  out  of  hand  in  4  months  and. ..in  the  field 
early  next  season.  This  will  save  me  a  vast  deal  of  embarrassment. ..because  such  is  the  present 
deficiency. ..that  I  am  obliged  to  move  theodolites  from  one  series  to  another  [  148  ]*. 

He  reported  later  to  Government  that, 

to  furnish  the  projected  instrument  with  a  proper  vertical  apparatus,  I  availed  myself  of 
an  18-inch  altitude  and  azimuth  circle  by  Cary,  also  lying  useless  in  the  store  at  Agra.  This... 
was  of  a  pattern  belonging  to  bygone  times,  top-heavy.  ...  The  only  use  ever  made  of  it  f<*f 
many  years  was. ..for. ..observing  simultaneous  vertical  angles  for  the. ..Great  Arc  in  the  plains 
[  rv,  41].  ...  Thus  a  modernized  theodolite  of  considerable  power  was  to  be  constructed  out  of  old 
materials  lying  useless  in  store,  for,  although  the  several  parte  were  each  suijficiently  perfect  in 
themselves,  still,  from  tho  faulty  design  of  former  dayB,  a  new  combination  was  required  to 
enable  them  to  8“rve  any  purpose  of  real  utility7. 

Mohsin  Husain  had  his  first  instrument  ready  within  six  months  and, 
notwithstanding  this  great  rapidity,  it  was  pronounced  by  Colonel  Waugh  to  be  a  splendid 
specimen  of  its  kind.  ...  It  is  still  [1874]  thorougly  efficient  and  doing  duty  in  the  field- 
Besides  other  desirable  qualities,  its  comparatively  small  weight  [618  lb.]  recommended 
il  for  employment  in  difficult  ground,  so  that  it  was  selected  for  the  triangulation  of  the  North- 
West  Himalaya  series  in  1847  [  34,  149]*. 

~  Before  leaving  the  workshop  it  was  given  a  rigorouB  test  by  Hill.  It  reached 
Allahabad  in  October  1 840,  and  after  a  final  trial  by  Waugh  himself  it  was  issued  to 
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Du  Vemet  on  the  Gurwani  series  and  taken  by  him  to  the  N.w.  Himalaya.  Waugh 
made  further  slight  alterations  at  Debra  Dun  to  make  the  rotation  of  the  axis 
“perfectly  smooth  and  glib.  ...  I  was  assisted  by  Captain  Strange,  ...  recently 
appointed.  ...  This  accomplished  and  talented  officer  is  a  very  skilful  practical 
mechanic,  and  took  an  active  share  in  the  construction”1. 

Renny -Taily our  used  it  for  his  first  two  stations  in  October  1850  [  21  ],  and  then  passed 
it  to  Logan  for  his  principal  triangles  to  Attook,  Kalabagh,  and  the  Rahun  series.  This  moat 
successful  instrument  was  still  in  service  in  1874,  and  had  given  more  work,  from  337  stations, 
than  any  of  the  large  theodolites  excepting  Troughton  A  Simms  3-ft*. 

Waugh’s  second  theodolite  was  next  put  in  hand  using  the  second  of  Troughton’B 
azimuth  circles,  and  “the  vertical  apparatus. ..from  an  ancient  15-inch  altitude  and 
azimuth  circle  by  Troughton”.  It  was  completed  just  as  rapidly  as  the  first,  and 
was  tested  by  Thuillier  in  May  1847  ; 

The  azimuth  and  vertical  circles  and  the  glasses  of  the  telescope  are  by  English  makers,  aa 
also  are  the  levels.  The  rest  of  the  instrument,  including  the  seven  microscopes,  has  been 
made  entirely  by  Syed  MohsLn.  My  observatory  was  pitched  on  the  Esplanade  at  Calcutta, 
nearly  opposite  to  the  Sudder  Board  Office3. 

After  further  test  by  Logan,  it  was  first  used  by  Renny-Tailyour  season  1850-1, 
for  the  connection  of  the  n.e.  Longitudinal  series  to  the  Great  Arc  [  21,  149  ]  and 
in  1853  was  transferred  to  the  Assam  longitudinal  series  [  30  ]. 

No.  2  is  decidedly  inferior  to  No.  1,  but  is  a  respectable  instrument.  Both  have  been 
extensively  employed. ..and  are  the  most  generally  serviceable. ..of  the  principal  theodolites  of 
this  survey.  Their  weights  are  materially  less  than. .. other  theodolites... of  the  same.. .diameter*. 
In  1916,  No.  1  was  presented  to  the  Victoria  Memorial  Hall  in  Calcutta,  whilst 
No.  2  has  found  a  home  in  the  Survey  Museum  at  Dehra  Dun8. 

Two-Foot  Theodolites  from  England.  The  four  24-inch  theodolites  ordered 
in  July  1845  reached  Calcutta  by  separate  ships  early  in  1848.  Two  were  con¬ 
structed  by  Troughton  &  Simms,  and  two  by  Henry'  Barrow  who  had  been  Everest’s 
Mathematical  Instrument  Maker  from  1830  to  1839.  “Each  maker’s  construction 
differs  so  widely  from  the  other  that  they  have  no  resemblance”8. 

They  had  all  been  constructed  with  three  fixed  microscopes  to  read  a  revolving 
azimuth  circle.  Waugh  had  this  changed  on  each  instrument  in  turn  to  five 
equidistant  flying  microscopes  reading  to  a  fixed  limb  [  116  J.  He  also  changed  the 
clamps,  and  had  other  alterations  made  as  minor  defects  came  to  notice.  On  the 
whole  the  two  by  Troughton  &  Simms  gave  the  better  results,  but  they  all  gave 
excellent  service  for  the  next  forty  years,  ts.  No.  1  was  selected  by  Hill  for  the 
Coast  Series  but  was  much  criticised  both  by  Clarkson  and  Strange  on  various 
counts,  most  of  which  were  rectified  by  Strange  or  Mohsin. 

The  Surveyor  General  writes  to  Simms  in  August  1850  ; 

Your  24-inch  theodolites  have  satisfied  our  utmost  exjKictations.  The  graduation  sur¬ 
passes  even  your  former  chef  d'ceuvres.  ...  I  regret,  however,  that  1  did  not  specify  6  micro¬ 
scopes  instead  of  3.  If  you  think  we  could. ..apply  them  now,  I  would  indent  for  two  more... 
for  each  instrument.  ...  The  tightness  of  the  transit  axis  between  the  Y’s... prevents  the 
telescope  describing  true  verticals  ;  ...  we  have  applied  the  remedy  described  in  the  enclosed. 
...  I  shall  be  glad  to  learn  your  opinion  of  the  2nd  design  there  given,  for  which  I  am  indebted 
to  my  assistant  Captain  Strange7. 

Peyton  reports  that  after  taking  over  charge  he  found  that  the  axis 
occasionally  betrayed  a  wobbling  motion  when  moved  in  azimuth.  I  then  deemed  it  necessary 
to  lubricate  the  axis. ..as  it  had  not  undergone  this  operation  since  its  arrival  in  India,  ... 
about  four  years,  and  found  a  decided  improvement. ..after  the  operation*. 
WaugfTcommented  that  Clarkson  had  in  August  1850  taken 

the. ..theodolite  to  the  Mathematical  Instrument  Maker  to  put  in  thorough  order,  and  I  should 
have  anticipated  that  he  would  have  taken. ..that  opportunity  to  lubricate  the  axis.  ...  The 
instrument  was  exposed  to  the  terrible  hurricane  of  May  1860  [  25  ],  during  which  the  observ¬ 
atory  tent  came  down.  Mr.  Clarkson  reported  that  the  theodolite  had  escaped  injury.  ... 
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These  hurricanes  are  always  preceded  for  some  hours  by  premonitorj-  eignB,  and  1  would 
advise  you  by  no  means  to  allow  the  theodolite  to  be  exposed  again  to  risk1. 

When  Strange  was  posted  to  charge  of  the  Coast  Series,  Waugh  specially  asked 
him  to  report  fully  on  thifi  theodolite,  comparing  ite  performance  -with  that  of  the 
sister  instrument  [  inf].  He  asked  Thuillier  to  allow  Mohsin  Husain  to  make  such 
improvements  as  Strange  might  recommend  ; 

Extensive  alterations  may  be  required.  Rarneden’s  axis  does  not  act  satisfactorily,  and 
never  will.  The  question,  however,  is  complicated  by  the  fact  that  with  our  system  of  observ¬ 
ing,  which  is  intended  to  cause  the  cancellation  of  all  instrumental  errors,  the  final  results 
—are  really  very  superior  [  Jl6  3-  ...  Major  Strange’s  mechanical  talents  are  of  a  high  order... 
so  that  I  have  every  confidence  in  his  design  being  accordant  with  Bound  principles.  ... 

There  is  now  in  the  workshop  one  of  Barrow’8  24-incli  theodolites  undergoing  alteration, 
but  that  will  be  urgently  required  to  replace  the  other  Simms,  preparatory  to  its  conversion*. 

Strange  asked  that  workmen  should  be  sent  down  from  the  Calcutta  workshop 
to  carry  out  various  alterations  under  his  own  supervision  at  Cuttack.  The  Sur¬ 
veyor  General  agreed  ; 

Nothing  short  of  an  entire  change  in  the  principle  of  the  axiE  will  enable  the  24-inch  theo¬ 
dolite  to  act  satisfactorily.  ...  Notwithstanding  the  extensive  alterations  which  were  made 
to  the  sister  instrument  last  season,  it  appears  to  be  in  no  great  degree. ..improved  in  result, 
while  in  some  respects. ..it  is  even  more  unsatisfactory... than  before.  ...  The  circle  is  superblj- 
graduated,  ...  but. ..if  the  dissatisfaction. ..is  entirely  referable  to  the  axis,  nothing  Bhort  of  a 
new  axis  can  remove  it.  ...  This  is  the  case  with  the  24 -inch  theodolite  you  are  now  using*. 

Four  men  with  a  lathe  joined  Strange  at  Cuttack  on  16th  June  1856,  and  he  put 
in  hand  the  changes  to  the  axis  with  the  help  of  drawings  from  Tennant.  He  also 
fitted  new  “achromatic  object  glasses”  to  the  micrometers  and  found  them  “vastly 
superior  to  the  simple  lenses”.  These  had  been  sent  out  by  Troughton  &  Simms 
for  the  change  from  “the  flj'ing  limb  to  the  flying  microscope  principle  ”. 

Another  trouble  that  Strange  sought  to  put  right  was  a  periodical  deflection  of 
the  wooden  triped  which  affected  the  horizontal  readings  according  to  the  hour- 
angle  of  the  sun  ;  “I  propose  adopting  your  suggestion  of  baking,  oiling,  and 
painting  the  legs  and  head,  and. ..if  iron  braces  be  then  substituted  for  the  present 
wooden  ones,  it  would  probably  cause  no  further  anxiety*”. 

The  instrument  had  later  to  be  entirely  stripped  and  overhauled  by  Mohsin  Husain 
in  Calcutta  after  advice  bj'  Tennant,  for,  writes  Waugh, 

the  instrument,  before  it  was  altered  by  Major  Strange,  gave  satisfactory  results,  but  it  did 
not  level  well  nor  hold  to  ite  reading  on  account  of  the  horizontal  clamps  being  unsuitable  to 
the  axis,  which  had  much  torsion.  Major  Strange  undertook  to  cure  these  defects.  ...  After  his 
alterations  the  instrument  gave  unsatisfactory  resulte®. 

Troughton  &  Simms’  24-inch  Ro.  2  was  issued  in  1854  to  James  Walker  for 
the  Jogi-Tila  series.  During  1853  it  had  been  thoroughly  overhauled  at  Mussoorie 
under  the  immediate  supervision  of  the  Surveyor  General — two  additional  micro- 
ecopes  applied — spiral  springs  removed  from  the  horizontal  clamps  which  were 
made  rigid — and  several  other  minor  alterations®.  Further  alterations  made  by 
Strange  and  Cribble  did  not  entirely  remove  the  defects  though  the  theodolite  was 
used  successfully  on  the  Great  Indus  series  f  138  ].  When  Walker  took  charge 
of  the  Trigonometrical  Survey  he  had  a  “clamping  circle  fitted,  ...  as  the  radii  of 
the  azimuthal  circle  are  thin  and  flexible,  and  yield... to  tangential  pressure  applied 
at  the  circumference  of  the  circle”7. 

La  his  final  report  Waugh  told  Government  that  these  two  24-inch  theodolites 
had  given  satisfaction,  ...  though  from  a  peculiarity  of  construction  in  the  axis  and  clampe’ 
thejT  were  troublesome  to  use,  owing  to  a  difficulty  in  levelling,  and  want  of  permanence  in' 
the  readings  arising  from  the  clamps  being  unsuited.  ...  These  defects  bad  been  gTeatly  com¬ 
plained  against  by  the  observers,  though  the  angular  measurements  were  satisfactory.  ... 

The  Bister  instrument  had  been  employed. ..on  the  Jogi-Tila  Series.  ...  With  the  assistance 
of  Mr.  Cribble.. ^nd  Major  Strange  alterations  were  effected  under  my  personal  supervision 
which  greatly  improved  the  manipulation.  ... 

>DI>n.  605  (  166  ),  10-3-62.  'DPn  665  (  188),  24-3-56.  *DI> n.  69)  (60),  SG.  to  Strange, 
26-3-66.  4 Dim.  698  (  138  ),  Strange  to  SG.,  l-T-r»6.  *I>l>n.  701  (  45  ),  Tennant  to  SG.,  7-1-69  ;  (  P3  ), 
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Major  Strange  wished  to  effect  similar  irnprovoinonte  to  the  Coast  Series  instrument.  ... 
During  hia.  absence  the  charge  of  the  party  devolved  on  Mr.  Clarkson.  ...  In  his  hands  the 
instrument  after  Major  Strange’s  alterations  gave  unsatisfactory  resulte...[  and  ]  was  sent 
to  the  Mathematical  Instrument  Workshops.  ...  A  new  design  was.. .made  under  my  instruc¬ 
tions,  and  the  necessary  renovation  now  being  carried  out. ..will,  I  hope,  prove  successful1. 

Barrow’s  24-inch  No.  I  was  used  by  Pe3rton  and  Nicolson  on  the  n.e.  Longi¬ 
tudinal  and  Parasnath  series.  When  it  was  first  sent  into  the  field  the  Surveyor 
General  directed  Peyton  to  put  it  through  "a  thorough  examination  and  trial”, 
and  to  “submit  a  report  on  its  merits  and  peculiarities”.  He  was  to  spend  more 
than  a  week  making  repeated  observations  on  various  combinations  of  zeros. 

The  sister  theodolite. ..having  arrived  here  with  all  the  levels  broken,  I  should  not  be  sur¬ 
prised  to  learn  that  your  levels  also  were  liable  to  break  if  much  exposed  in  hot  weather.  ... 
You  have  spare  levels.  ...  These. ..should  be  carefully  packed  in  cotton.  ...  It  will  be  one  of 
your  earliest  duties  to  take  the  runs  of  your  levels*  [  63,  1 17  ]. 

No.  1  .remained  with  Nicolson  for  the  start  of  the  Assam  Series,  and  after 
Waugh’s  inspection  of  Du  Vernet  in  January  1853,  it  was  withdrawn  to  be  “  refitted 
readv  for  any  emergency  ”  with  the  five  flying  microscopes.  “If  the  Mir  Sahib  has 
carried  out  my  designs  successfully... the  instrument  will  be  one  of  the  finest  in 
the  world  and  little,  if  at  all,  inferior  to  the  great  36-inch  theodolites”3. 

During  its  withdrawal  up  till  January  1855,  Nicolson  had  been  working  with 
Waugh’s  No.  2,  but  on  the  return  of  Barrow  No.  1,  he  was  allowed  to  choose  between 
the  two,  and  after  a  series  of  experimental  observations  “he  elected  to  work  in 
future  with  Barrow’s  No.  1  wliich  remained  with  the  Assam  party  for  many  years 
after  it  had  swung  south  to  work  along  the  North-East  Frontier. 

Barrow  No.  2  was  issued  to  the  Hurilaong  series  in  February  1851,  after 
Remiy  had  drawn  tip  detailed  instructions  for  its  handling4.  On  Armstrong’s 
move  to  the  Punjab  it  was  transferred  to  Nicolson  for  season  1862-3,  and  then  sent 
into  store  at  Calcutta.  After  its  conversion  to  the  “flying  microscope”  design, 
it  was  issued  to  the  Coast  series  to  replace  ts.  No.  1.  After  Waugh  had  left 
India,  it  was  seriously  injured  by  the  fall  of  a  tower  and  was  Bent  to  England  for 
repair  by  Troughton  &  Simms,  where  both  circles  were  re-divided  "so  that  it  was 
practically  converted  into  a  new  instrument”3. 

Barrow  No.  1  is  now  an  exhibit  in  the  Survey  Museum  at  Dehra  Dun. 


18-  and  15-inch  Theodolites 

During  Everest’s  time  the  four  parties  employed  on  the  subordinate  meridional 
Beries — increased  to  six  after  completion  of  the  Great  Arc — had  been  equipped  with 
18  and  15-inch  theodolites,  only  two  of  wliich,  the  18-incb  by  Troughton  &  Simms, 
were  new  instruments  brought  out  by  Everest  f  rv,  141-2  ;  v,  148  ]. 

There  was  an  18-inch  made  up  from  derelict  instruments  by  Mohsin  Husain, 
a  15-inch  by  Harris  that  had  been  refitted  by  Barrow,  and  gave  first-class  results, 
and  other  very  old  instruments  [  rv,  142-3  ;  v,  148  ].  It  was  to  replace  this  old 
stock  that  Waugh  obtained  sanction  for  six  new  24-inch  theodolites,  the  first  of 
which  was  taken  into  ubo  in  1847  [  153  ]. 

TS.  18,  Nos.  1  and  2,  were  in  oonstant  use  betweon  1832  and  1860,  being 
transferred  from  one  series  to  another  as  need  arose.  So  far  as  it  is  possible  to  dis¬ 
tinguish  between  them  with  the  aid  of  Hennessey’s  record  [  148  n.3  ],  No.  1  gave 
excellent  results  with  Peyton  on  the  Calcutta  Meridional  series  after  Shortrede  had 
reported  unfavourably  on  its  performance  with  tho  Karara  eerios.  After  one  season 
with  the  Bombay  party  it  was  returned  to  store  in  1850. 

No.  2  was  transferred  to  the  Bombay  party  in  1850*  and  gave  excellent  results 
until  replaced  bv  Barrow  24-inch  No.  2  in  1862  [  54  ]. 

‘DDu.  605  (301).  SG.’*  Report,  1859-60,  6-10-60.  *  DDn.  615  <  166  ),  21-9-48.  1  DDn.  692 
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The  18-inch  by  Mohsin  Husain  had  been  allotted  to  Du  Vemet  for  the  North 
Connecting  series,  and  was  classed  by  Waugh  as  “little  inferior  to  the  Trough  ton  & 
Simms  theodolite  with  Mr.  Logan,  and  vastly  superior  to  all  the  other  instruments 
in  the  Department”.  On  the  Karara  Beriea  Du  Vemet  complained  that  the  angles 
“were  liable  to  peculiar  errors”.  Waugh  himself  took  a  number  of  observations 
with  it  at  Sora  near  Rae  Bareli  to  put  it  to  the  test  [  u  ]  ;  “the  experiments... clearly 
shewed  that  the  result  of  24  angles  taken  in  pairs  at  every  10°  of  the  limb  could  not 
be  dopended  on  to  3'- 33  of  the  truth”  but  with  certain  changes  of  zero  a  mean 
could  be  obtained  “to  about  half  a  second  of  the  truth”.  This  he 
attributed  to  the  peculiar  manner  in  which  the  instrument  was  graduated,  each  10°  stroke  of  the 
graduation  having  boon  first  laid  off,  and  the  remainder  of  the  divisions  interpolated-  By  this 
arrangement...the  same  error  would  most  likely  recur. ..at  every  10°  of  the  limb,  consequently  a 
system  involving  changes  of  zoro  hy  exact  arcs  of  10°  would  fail  to  eliminate  the  errors  [  1 15,  132  ]. 

He  devised  a  system  of  changing  zero  that  Du  Vernet  followed  with  “highly 
satisfactory  results”1.  On  the  close  of  the  Gurwani  Beries  and  the  receipt  of  the 
first  24-inch  theodolite,  the  old  18-inch  was  “dismantled  and  expended”. 

In  exchange  for  the  ts.  18  No.  1  on  the  Karara  series  Sbortrede  was  first  given 
Cary’s  18-inch  mo.  [148],  and  when  that  was  found  to  be  thoroughly  out  of 
order,  he  was  given  the  Harris-Barrow  15-inch  which  proved  successful  [tv,  143  ; 
v,  148  ],  and  was  taken  on  by  Armstrong  to  the  Gora  series.  When  the  Surveyor 
General  inspected  the  party  in  the  field  during  February  1846,  he  found  it 
very  much  out  of  order,  the  axis  having  become  so  extremely  stiff  tliat  it  could  only  be  moved 
with  two  hands.  An  evil  of  this  kind  if  allowed  to  continue  would  no  doubt  have  vitiated 
all  the  work.  ...  Lieut.  Garforth  stated  that  the  stiffness  had  been. ..felt  for  6ome  time,  and  had 
gone  on  increasing,  but  that  he  did  not  feel  himself  competent  to  remedy  the  evil.  ...  I. ..lost 
no  time  in  dismantling  the  instrument,  cleaning  the  axis,  and  putting  every  part  in  good 
adjustment,  ...  and  the  instrument  was  afterwards  found  to  work  smooth  and  glib*. 

With  my  own  hands  [  wrote  Waugh  ],  I  cleaned  and  adjusted  you r  instrument...and  vou 
lost  the  opportunity  of  learning  practically  how  to  adjust  the  instrument.  You  will,  I  hope, 
see  the  propriety  of  using  it  with  extreme  gentleness,  and  of  packing  it  up  carefully  on  all 
occasions  with  your  own  hands,  so  that  it  may  have  every  chance  of  retaining  its  adjustments 
and  not  embarrass  you  with  getting  out  of  order*. 

At  the  close  of  the  season  he  pointed  out  that  the  Harris-Barrow 
has  always  born  a  very  high  cliaracter,  ...  and  deservedly  80,  as  you  will  perceive  from  the 
triangular  errors  of  your  series,  all  of  which  are  highly  satisfactory.  ...  I  am  thinking  of 
giving  the  theodolite  a  new  stand,  with  a  triangle  for  shifting  the  zero  and  centring4. 

This  old  15-inch  was  not,  however,  considered  good  enough  for  observation  of 
principal  angles  when  Armstrong  took  the  Gora  series  to  work  along  the  n.e. 
Longitudinal  [  82  ].  He  was  to  confine  himself  to  the  lay-out  of  the  approximate 
Beries,  and  to  secondary  observations  to  the  snow  peaks.  It  was  with  this  instru¬ 
ment,  therefore,  that  Armstrong  observed  his  peak  (  b  ),  that  proved  later  to  be 
the  highest  in  the  world  [  17,  82  ]. 

Shortrede’s  15-inch  by  Dollond  gave  good  service  on  the  Bombay  side  for 
many  years  to  both  Jacob  and  Rivers  [  IV,  145  ],  but  by  1847  it  began  to  show 
obvious  signs  of  wear,  and  its  performance  was  hardly  improved  by  Rivers’ 
amateur  repairs5.  After  the  closing  observations  on  the  Khanpisura  series  at  the 
end  of  1848,  it  was  withdrawn  to  store  [  54,  56  ]. 


Small  Theodolites 

Every  party  of  the  Great  Trigonometrical  Survey  held  a  number  of  small  theodo¬ 
lites  for  laying  out  the  approximate  series  and  for  running  secondary  and  minor 
triangulation.  The  main  triangulation  of  topographical  parties  had  also  to  be 
provided  for.  When  fitting  out  Du  Vernet’s  party  for  the  North-West  Himalaya 
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series,  provision  had  to  be  made  for  the  geographical  survey  of  the  mountain  area, 
and  the  Surveyor  General  justified  his  special  home  indent ; 

Experience  teaches  us  that  secondary  triangulation  executed  with  smaller  instruments 
than  12-inch  diameter  are  not  satisfactory,  but  as  the  number  of  these  are  limited  it  will  be 
very  difficult  to  muster  a  sufficient  number.  ...  As  Mr.  Logan’s  party  will,  however,  be  chiefly 
employed  at  the  [  Chach  ]  base-line  next  season  [  43  ],  I  can. ..withdraw  his  12-inch  theodolite, 
and. ..equip  Captain  Du  Vemet  with  3  of  that  valuable  class.  ... 

-  To  Bupply,  however,  the  deficiency  in  other  quarters,  I. ..submit  an  indent.. .for  0  new  ins¬ 
truments.  In  my  specification. ..I  have  introduced  certain  alterations... calculated  to  improve 
them  in  point  of  accuraoy.  As  Mr.  Simms  is  celebrated  as  a  maker  of  graduated  instruments 
...I  would  strongly  recommend  that  the  indent  should  be  entrusted  to  him  for  execution1. 

He  wrote  privately  to  Simms,  “having  used  for  many  years  many  of  the  chef- 
d’oeuvres  of  your  art”  and  asked  him  to  provide  the  12-inch  theodolites  with, 
a  graduated  scale  for  the  level  which  regulates  the  vertical  verniers,  ...  to  shew  2'  or  3', 
because  in  Colonel  Everest’s  pattern  [rv,  144]. ..the  level  cannot  be  practically  adjusted.  ... 
It  is. ..indispensable  to  read  off  the  level  and  apply  a  correction. 

He  further  asked  that  the  theodolites  should  be  fitted  with  a  complete  vertical, 
circle  with  4  verniers  instead  of  a  40°  arc ;  “our  Asiatic  dominions  already  extend  to 
nearly  36°  and  our  geographical  explorations  may  extend  further”8. 

He  was  short  of  instruments  for  the  survey  of  the  Jammu  boundary  [  210  ]  ; 

Being  limited  strictly  to  the  requirements  of  the  Great  Trigonometrical  Survey,  which 
has  been  confined. ..to  6  general  parties  and  one  in  the  Bombay  Presidency,  I  am  greatly 
perplexed  to  furnish  Lieutenant  Robinson  with  a  proper  outfit,  more  especially  as  two  of 
our  12-inch  theodolites  were  injured  by  the  rebels  in  the  Jaswan  Doon  [  35,  162  ]5. 
Robinson  was  furnished  with  “a  12-inch  altitude  and  azimuth  instrument... 
which  I  expect  is  the  one  used  by'  Genl.  Hodgson  and  Maj.  Herbert  in  the  survey  of 
Sirmoor  and  Gurhwal”4,  purchased  for  the  Department  in  1822  [  m,  216]. 

A  14-inch  theodolite  issued  to  Strange  for  secondary  work  had  been  used  in  the 
mountain  operations.  Some  long  series  extending  up  to  and  beyond  the  snowy,  range  have 
been  carried  on  with  stations  of  great  altitude,  many  reaching  17,000  and  18,000  [  202-3  ]• 
The  results  of  the  verticals  have  proved  most  satisfactory.  ...  By  roy  method  of  noting 
level  readings  and  correcting  for  level  error,  the  results  become  freed  from  this  error*  [  159  ]. 
It  was  possibly  this  same  or  a  sister  instrument  that  was  issued  to  Montgomerie  for 
the  Kashmir  survey  and  used  with  such  great  success  on  the  principal  triangles 
from  Jumraoo  to  Ladakh  [  222  ]. 

In  1855,  with  Strange  in  charge  of  the  offices  at  Dehra  Dun,  Waugh  drew  up 
for  the  general  use  of  the  Department  the  heads  of  a  lecture  for  imparting  a  thorough  sys¬ 
tematic  knowledge  of  the  principles  of  vernier  theodolites,  ...  bo  as  to  obtain  accurate  results 
in  conformity  with  existing  departmental  rule  and  usage.  Every  3rd  class  sub-assistant 
should  be  thoroughly  master  of  these  instruments  before  he  is  qualified  for  promotion.  ...  It 
is  the  duty  of  the  senior  officers  of  the  Department. ..to  impart  this  knowledge  at  as  early  a 
period  as  possible  after  an  assistant  joins  [  163  ]*. 

He  writes  to  Montgomerie  in  1856  ; 

A  14-inch  theodolite  is  superior  to  any  of  the  smaller  size,  and  nothing  less  than  this  is  fit 
for  your  principal  series,  nor  for  any  branch  series  much  exceeding  120  miles. 

The  12-inch  theodolite  in  good  hands  will  no  doubt  accomplish  very  surprising  results,  as 
has  been  shewn  by  Lieutenant  Nasmyth.  ...  In  the  mean  time...  these  new  8-inch  theodolites 
seem  peculiarly  well  fitted  to  do  good  service  in  your  operations.  The  complete  vertical  circle 
is  a  vast  convenience,  and  the  instrument  can  be  carried  by  two  men,  or  3,  giving  a  relief7. 

He  thought  the  use  of  a  12-inch  theodolite  on  ray-traces  “verging  on  a  waste  of 
means”  and  it  was  a  “dreadful  waste  to  employ  a  14-inch  in  katcha  work”.  He 
"writes  to  Strange  regretting  his  issue  of  a  new  7-inch  theodolite 

for  approximate  operations.  This  is  in  direct  contravention  of  [  my  wishes  ].  ...  It  is  with  the 
greatest  difficulty  I  can  obtain  an  adequate  supply.  ...  The  new  7-inch  theodolites  are  the  best 
wejiave  of  their  class,  and  we  have  very  few  of  them.  To  use  them  except  for  real  work  is 
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waste  of  moans.  As  far  as  mere  selection  of  stations  goes  in  a  hilly  country  it  is  sufficient 
If  t>i«  angles  are  true  to  1  minute.  ...  A  first-rate  new  theodolite  is  not  necessary  for  approxi¬ 
mate  selection.  ...  It  is  sufficient  that  your  approximate  party  should  be  equipped  with  a 
planetable,  a  first-rate  hand  telescope,  and  the  worst  or  oldest  theodolite  available1. 

Waugh  would  indeed  have  been  amazed  at  the  high-class  work  carried  out  in 
these  days  by  glas9-arc  theodolites  of  small  diameter. 


Base-Lene  Equipment  [rv,  45-6] 

The  compensation  bars  and  other  base-line  apparatus  had  been  stored  at 
Agra  in  1841,  and  had  to  be  reconditioned  for  the  Sonakhoda  base  in  1847.  The 
Surveyor  General  called  Mohsin  Husain  up  to  Dinapore  for  this  purpose. 

Colonel  Everest  took  the  comparison  microscopes  to  England  [  rv,  47-8]  ;  therefore,  new  ones 
will  be  necessary.  ...  There  are  two  pairs  of  spare  microscopes  in  Calcutta.  One  of  these  might 
be  used  if  fitted  up  with  good  well-ground  axis  and  good  levels.  ...  It  will  be  necessary  for  you 
to  bring  up.. .the  standard  bar — the. ..six-inch  scale — thermometers  A  and  B — the  epare 
thermometers  of  the  standard  bars — the  two  standard  scales  by  Cary  and  Dollond*. 

For  the  Chach  and  Karachi  bases,  he  welcomed  the  assistance  of  Strange  as  “a 
good  mechanical  workman  ”  but  took  the  precaution  of  bringing  JMohsin  Husain 
round  by  sea  to  Karachi  for  that  measurement.  The  transport  of  the  apparatus 
from  one  place  to  another  was  a  serious  operation — 46  marches  from  Dehra  Dun 
to  Chach,  1st  October  to  the  end  of  November — and  a  considerable  party  under 
charge  of  a  senior  assistant  had  to  be  provided.  The  four-month  journey  down 
to  Karachi,  was  made  by  bullock  cart  the  whole  way  "without  accident  or  injtrry” 
under  Keelan’s  charge  [  43  ]. 

Strange  describes  the  arrangements  he  made  for  the  accommodation  of  all  the 
gear  during  the  rains.  Obtaining  loan  of  a  barrack  building  260  feet  by  24, 
he  had  part  of  the  floor  raised  two  feet  on  which  t-o  pitch  three  of  the  bar  tents  ; 

I  have  placed  the  standard  bar  and  bars  A,  B,  C,  in  one  of  theee  tents  ;  bars  D,  E,  and  H, 
and  the  microscopes  ...  in  the  second  ;  and  the  boning  instruments,  the  camel  boxes,  the 
registers,  the  barometors,  and  the  lamps  and  heliotropes  in  the  third  tent.  The  other  bar 
tents  are  packed  on  trestles  between  the  3  tents.. .aDd  the  blank  wall.  ... 

The  bars  rest  on  thoir  camels,  and  the  standard  bar  on  trestles,  all  duly  cross-levelled  as 
desired  by  you.  I  have  removed  the  tangent  screws  and  deposited  them  in  their  respective 
camel  boxes  as  a  precaution  against  rust.  ... 

I  have  appointed  a  guard  of  6  burkandazes,  1  duffadar,  and  8  callassies...to  be  on  duty 
day  and  night.  All  the  doors  and  windows  are  to  be  open  from  6  to  8  a.m.  daily  for  the  sake 
of  ventilating  the  building,  and  to  enable  the  men. ..to  watch  for. ..white  ants  or  rats3. 

He  was  given  charge  of  all  arrangements  for  the' Karachi  measurement  [  44  ]  ; 

At  the  measurement  of  the  Chuch  base  you  have  had  an  opportunity  of  becoming  tho¬ 
roughly  acquainted  with  the  apparatus,  and  learned  its  working,  its  advantages  and  defects.  ... 
At  previous  base-lines  its  defects  were  fully  apparent,  and  these  it  wsb  clear  could  only  be 
avoided  by  a  new  apparatus  discarding  the  compensation  principle,  and  retaining  the  micros¬ 
copic  power.  ...  The  apparatus... is  no  doubt  the  best.. .hitherto  invented. 

As  regards  minor  improvements  suggested  by  Strange,  continues  Waugh,  ' 
the  soundness  of  your  mechanical  views  and. ..practical  skill  give  me  every’  confidence  that 
such  improvements. ..will  prove  eminently  beneficial.  ...  I  have  accordingly7  ordered  down  the 
small  workshop  attached  to  my  field  office*. 

_  Before  leaving  India  Waugh  drew  up  precise  accounts  of  the  measurements 
at  Chach  and  Karachi6  [  44  ].  He  had  found  at  Chach,  writes  Markham,  that, 
as  on  former  occasions,  the  length  of  the  compensation  bars  was. ..not  constant  during  a  single 
hour  of  the  day  owing  to  the  dissimilar  radiating  power  in  the  brass  and  iron.  The  only 
-available  remedy  was  to  compare  them  with  the  standard  under  circumstances  exactly  identical 
with  those  prevailing  during  the  measurement  [  rv,  47,  51  ]. 

He  concluded  that  Colby’s  compensation  system  was  unsatisfactory,  and 

recommended  that  the  Survey  should  be  equipped  with  a  new  apparatus. ..free  from  all  its 
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defects.  ...  The  relative  longth  of  the  bans  changed  according  to  Borne  law  independent  of 
temperature.  He  would,  ...  discard  the  compensation  principle  and  substitute  simple  iron  bars 
...coupled  by  a  pair  of  microscopes  revolving  round  an  axis  regulated  by  a  level1. 

The  compensation  bars  remained,  however,  the  only  means  available  for  measur¬ 
ing  the  two  last  base-lines  of  the  main  trigonometrical  framework — Vizagapatam, 
1862 — and  Cape  Comorin,  1868-9. 

The  10-foot  standard  bar  and  6-inch  scale  used  by  Waugh  were  those  marked 
A  brought  out  by  Everest  in  1830  [  iv,  47-8  ].  In  1866  a  standard  yard  arrived 
from  England*,  and  the  following  year  a  special  room  at  Dehra  Dun  was  set  aside 
where  subsidiary  standards  could  be  laid  off  or  compared  by  microscope*,  as 
when  making  up  staves  for  levelling  operations  [  160  ]. 


Levels  &  Staves 

Accounts  are  given  elsewhere  of  improvised  tide-gauges  [  71-2  ],  and  of  the  diffi¬ 
culties  of  borrowing  such  Belf-reglstering  gauges  as  had  already  reached  India 
f  72-4  ].  When  ordered  to  make  connection  between  the  principal  triangulation  and 
sea-level  on  the  Gulf  of  Cambay,  Rivers  had  the  utmost  difficulty  not  only  in  getting 
the  promise  of  a  tide-gauge  from  Bombay,  but  even  in  finding  a  spirit  level.  Even 
the  Deputy  Surveyor  General  was  unable  to  find  a  level  for  him  in  Calcutta,  and 
with  the  difficulty  of  finding  a  suitable  site,  the  Cambay  enterprise  was  eventually 
abandoned  [  57,  72-4  ]. 

When  Walker  started  on  spirit-levelling  to  test  his  vertical  angles  on  the  Jogi- 
Tila  series  [  75  ],  he  obtained  from  the  Chief  Engineer  at  Lahore  two  “very  fine 
standard  spirit-levels  by  Troughton  &  Sim  ms... recently  procured  from  England... 
for  the  Punjab  Canal  Department”4  besides  six  sets  of  levelling  Btaves.  The 
levels  had  good  telescopes,  but  were  “  bo  top-heavy  that  it  was  hopeless  to  level  them 
perfectly.  ...  The  values  of  the  '  runs  ’...were  therefore  determined  in  order  that 
corrections  might  be  applied  for  dislevelment  ”  [  75  ]B. 

For  operations  up  the  Indus  valley,  two  instruments  that  had  been  specially 
fitted  with  particularly  sensitive  levels  in  Calcutta  were  lost  on  the  sea  voyage  ti> 
Karachi,  and  Walker  borrowed  “a  very  superior  standard  level  from  the  officer 
in  charge  of  the  Baree  Doab  Canal  ”,  which  gave  him  three  instruments 
incomparably  superior  in  delicacy  of  level  and  in  magnifying  power  to  ordinary. ..instruments.  ... 
We  are  yet  unfortunate  to  have  been  prevented. ..from  fitting  them  with  still  more  delicate 
levels,  cased  in  glass  tubes  to  guard  against  sudden  variations  of  temperature*. 

Before  starting  work  he  readjusted  the  levels,  extending  “the  graduation  towards 
the  centre,  ...  because  Mr.  Carty...had  often  been  compelled  when  the  heat  waB 
very  great  to  keep  a  wetted  cloth  over  his  level. ..to  retain  its  ends  in  view”. 

As  a  fourth  instrument  was  required  to  equip  the  two  levelling  parties,  Walker 
asked  Troughton  &  Simms  to  "construct  a  new  improved  standard  level”,  which, 
owing  to  SimmB’  ill-health,  did  not  reach  India  till  1860,  too  late  for  the  second 
season.  With  his  official  indent  Walker  sent  a  photograph  and  detailed  description  ; 

The  telescope  tube,  instead  of  being  cylindrical  as  usual,  is  rectangular,  thereby  greatly 
increasing  its  rigidity.  ...  The  tube  is  surmounted  by  two  levels,  with. ..mirrors. ..to  reflect... 
the  bubbles  to  an  observer...at  the  eye  end.  ...  In  work  through  a  stiff  clay  soil. ..the  movement 
of  the  observer  from  the  eye-piece  to  a  position  facing  the  levels  is  sure  to  throw  the  bubble 
out  of. ..position.  ...  Their  ordinary  charge  for  a  standard  level  is  £40 ;  for  this  one  they  oharged 
£55,  which  is  very  moderate7. 

The  charge  was  accepted.  This  level,  or  one  of  the  same  pattern,  is  now  in  the 
museum  at  Dehra  Dun. 

Walker  took  particular  care  in  designing  a  suitable  staff.  Before  the  staves 
from  the  Canal  Department  could  be>  used  it  waa  essential  to  determine  their  true 
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length  in  terms  of  the  Burvey  unit.  This  was  done  by  measuring  ft  short  base-line 
with  the  staves  and  connecting  it  with  the  triangulation.  The  error  of  the  Btaff 
unit  was  found  to  be  as  much  as  half  an  inch  in  10  feet  [  76  ]x. 

For  the  Indus  valley  Walker  drew  up  his  own  specification  ; 

The  most  probable  error  being  in  reading,  ...  the  precaution  was  taken  t>f„,  making  up 
staves  specially  figurod.  ...  They  were  painted  and  divided  on  both  faces  to  feet,  tenths,  and 
hundredths,  one  having  a  white  ground  with  black  divisions  numbered  from  0  to  10,  the  other 
having  a  black  ground  with  white  diviBons  numbered  from  6’ 65  to  16-66.  ...  The  observer 
cannot  be  biased  to  repeat  in  the  second  reading  a  mistake  which  he  may  have  made  in  the 
first.  Any  error  in  either  reading  is  immediately  shewn  up.  ... 

The  unit  of  the. ..staves  must  be  determined  in  termB  of  the  10-foot  standard  of  the  g.t. 
Survey.  ...  A  portable  metal  bar  on  which  the  length  of  the  standard  bar  has  been  laid  off  is 
taken  with  each  party  of  levellers.  The  Btaves  should  he  compared  with  it  at  least  twice 
during  the  season.  ...  As  the  wood  of  the  staves  has  a  tendency  to  shrink,  a  partial  separation 
from  the  brass  at  the  ends  may  be  caused.  ...  An  exact  foot  should  be  taken  off  with  a  beam 
compass  from  any  of  the  intermediate  feet,  all  of  which  are  defined  by  dote  on  brass  pins  let 
into  the  Btaff,  and  the  spot  should  be  marked.. .[  to  ]  indicate  the  true  position  of  the  zero*. 

Ten  staves  were  put  in  hand  by  the  Mathematical  Instrument  Maker  at  Calcutta 
in  April  1857.  They  were  made  of  teak  with  “graduations  laid  off  from  the  Gilbert 
brass  40-inch  standard  ”  and  compared  with  the  new  English  standard  yard*.  They 
were  sent  round  by  sea  to  Karachi  and  reached  Walker  in  December  1858,  just  in 
time  for  his  first  season’s  work. 

The  staves  were  shod  with  brass  and  the  soles  smooth  and  flat,  and  special  care 
was  taken  to  set  them  exactly  perpendicular  by  means  of 

plummets  let  into  their  6ides  and  visible  through  glass  doors.  ...  Their  summits  are  fitted  with 
swivels  to  which  stay  ropes  were  attached.  ...  Hemispherical  brass  brads  were  driven  into  the 
wooden  pins  marking  out  the  line. ..to  present  a  point  for  the  staves  to  rest  on,  that  they 
might  he  revolved  freely,  and  each  face  presented  in  succession  to  the  surveyor*. 

Walker’s  pattern  of  stave  continued  in  use  by  the  Department  for  the  next 
forty  years.  A  specimen  is  on  exhibit  in  the  Survey  Museum. 


Perambulators 

Perambulators  were  still  used  on  the  Great  Trigonometrical  Survey,  being  parti¬ 
cularly  valuable  for  lay-out  of  the  approximate  series  by  ray -trace'  [103-4]. 
Surveyors  were  also  encouraged  to  lay  down  the  position  of  villages  and  prominent 
objects  by  theodolite  bearings  and  perambulator  measurement  [  119  ]. 

Everest  had  been  proud  to  design  his  own  improved  pattern,  striving  for 
“strength,  durability,  and  accuracy”,  and  setting  the  cyclometer  to  read  miles  and 
decimals  instead  of  furlongs  and  yards  [  rv,  145-7  ;  pi.  7  ].  The  Ordnance  Depart¬ 
ment  made  up  a  number  of  these  in  iron  instead  of  wood  which  Waugh  did  not  like, 
fearing  that, 

when  constructed  of  iron,  ...  subject  to  so  much  jar  or  vibration,  ...  the  delicate  parte  of  the 
works  would  be  liable  to  injury,  and  the  pins  to  work  loose.  ...  It  is  questionable  whether  the 
wooden  perambulator  would  not  be  cheaper,  more  effective,  and  easier  repaired.  The  light 
wheel  is  very  handy  certainly  in  open  ground,  but  Colonel  Everest  intentionally  made  the 
wheel. -bo  extremely  heavy  in  order  that  it  might  be  impossible  for  a  man  to  carry  it,  whereby 
it  must  from  Bheer  necessity  be  rolled  along. ..over  and  through  every  obstruction.  ...  When 
time  is. ..of  importance,  a  Surveyor  is  frequently  induced  to  gallop  forward  to  the  next  station, 
...  and  the  perambulator  is  thus  left  to  the  man  wheeling  it6. 

Renny  agreed  ; 

"  I  used  one  of  the  iron  perambulators  in  my  ray-tracing  for... the  Maluncha  meridional 
series  immediately  north  of  the  Ganges,  and. -the  rigidity  of  all  its  parts  occasioned  bo  great 
a  jar  that  the  linch  pins  and  the  screw  attaching  the  dial  to  the  axle  were  constantly  loosened 
and  liable  to  drop  out  unless  seemed  by  string  or  other  elastic  material*. 
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Both  Logan  and  Garforth  disliked  the  iron  perambulator,  Logan  w  riting  ; 

At  The  commencement  of  the  approximate  operations. ..a  wooden  and  an  iron  perambulator 
were  used  together,  and  so  long  as  the  surface  of  the  country  was  even,  they  continued  to 
give  regular  results,  the  distance  shewn  by  the  iron  exceeding  that  shewn  by  the  wooden 
perambulator,  but  as  soon  as  the  country  became  irregular,  the  difference  increased,  and  by 
the  time  the  iron  perambulator  had  been  rolled  about  40  miles  it  had  become  quite  unservice¬ 
able.  ...  I  much  prefer  the  wooden  ones.  ...  I  am. ..returning  both  the  iron  ones  into  store1. 

Garforth  found  that  the  tire  became  indented  between  the  spokes, 
consequently  the  ends  of  the  spokes  had  begun  to  draw  out  from  the  tire.  It  was  now  tried 
to  restore  the  circle  by  beating  with  a  hammer,  but  at  the  end  of  each  day’B  march  the  devia¬ 
tion  had  increased,  ...  and  on  leaving  the  metalled  road  and  rolling  the  wheel  over  the  uneven 
surface  of  rice  fields,  the  ends  of  the  spokes  left  the  tire  and  a  wheel  no  longer  remained*. 

Waugh  thought  he  could  improve  considerably  on  Everest’s  wooden  pattern, 
though  it  was  undoubtedly  hard  wearing, 

the  wheel  being  a  miniature  gun-carriage  wheel.  Their  weight  is  usually  objected  to,  and 
no  doubt  is  inconvenient  in  hilly  countries,  but  two  men  can  always  work  it,  and  for  a  hard 
day’s  work  across  country  two  men  are  necessary  for  every  perambulator.  ...  The  weight  and 
momentum  of  the  wheel  is  advantageous  in. ..pushing  through  grass,  reeds,  or  crops. 

The  chief  objections. ..are  two-fold.  One  arises  from  its  size  which  brings  the  dial  so  near 
the  ground  as  to  expose  it  to  injury  from  stumps  and  stubble.  This  is.. .obviated  by.. .a  strong 
guard  plate  in  front  of  the  dial.  The  other  has  reference  to  the  size  of  the  dial,  which  js  very 
elegantly  designed,  but  is  so  small  that  the  teeth  of  the  dial  plates  have  not  depth  enough  to 
lay  firm  hold  of  the  screw.  ...  I  much  prefer  dial  plates  similar  to  the  Madras  wheel,  which  are 
strong  and  can  be  easily  read.  ... 

I  have. ..had  my  attention  very  strongly  directed  to  the  subject  of  perambulators.  ...  In 
the  level  plains  of  the  Gangetic  valley  we  have  been  obliged  to  resort  to  their  use  for  the 
purpose  of  choosing  stations. ..rapidly.  ...  There  are. ..no  less  than  24  perambulators  in  con¬ 
stant  use.  ...  I  have  lately  constructed  a  wheel-barrow  perambulator,  4  ft.  in  diameter,  which 
runs  extremely  light,  and  possesses  several  other  advantages.  ...  I  am  also  about  to  construct 
a  wheel  somewhat  smaller  than  the  Madras  one,  which  I  think  will  prove  more  handy3. 

For  his  improved  pattern  Waugh  ordered  that  the  axle  should  be  at  least  1-2 
inches  diameter.  Everest’s  was  too  slight,  and  his  12-mile  dial  useless,  and 
the  6-mile... little  better.  The  thread  of  the  endless  screw  should  be  deep,  and  the  teeth  of  the 
dial  strong  and  deep,  otherwise  they  are  liable  to  slip,  and  the  indications  of  the  dial  cannot  be 
depended  on.  All  the  new  6-inch  dials  axe  therefore  to  be  made  twice  the  diameter  of  Col. 
Everest’s  pattern,  and  the  teeth.. .twice  the  present  dimensions,  so  that  they  may  have  a  firm 
hold  on  each  other.  ...  The  4  feet  perambulator,  10  mile  dial: — when  any  new  ones  are  made, 
the  scantling  of  the  wood. ..should  be  increased  quarter  of  an  inch  each  way. 

All  these  new  perambulators  to  have  my  name  engraved*. 

Extensive  trials  were  made  on  his  two  patterns,  10  and  20  mile  ; 

The  results  were  not  deemed  satisfactory  as  they  fell  short  of  that  extreme  degree  of  per¬ 
fection  which  I  aimed  at.  This  failure  has  not  arisen  from  any  error  in. ..general  design,  but 
from  slight  defects  in  the  construction.  ...  These  perambulators  were  all  made  in  my  field 
office  at  Dinapore  in.. .1847... during  my  absence  on  survey  in  the  Sikkim  mountains.  ... 

The  20-mile  perambulator  has  given  every  satisfaction.  It  is  light  and  handy,  and  yet 
sufficiently  strong.  I  have  worked  some  of  these  implements  over  upwards  of  1,600  miles  of 
very  rough  country.  ...  They  have  shown  no  deterioration.  ...  I  am  dissatisfied  with  the 
workmanship  of.. .the  dials.  ...  As  soon  as  I  reach  my  field  office,  I  shall  be  able  to  make  the 
contemplated  alteration.  ...  I  hope  to  be  able  to  despatch  the  pattern  in  6  weeks  or  2  months*. 
The  finished  model  was  despatched  a  few  months  later  ; 

This  perambulator  has  been  much  approved. ..on  account  of  its  correctness,  strength,  and 
handineBS,  but  in  offering  it  as  a  pattern  I  by  no  means  wish  to  disparage  Col.  Everest's  small 
perambulator,  which  is  also  a  very  handy,  strong,  and  correot  instrument,  and  it  is  difficult 
to  dehide  which  is  beBt^  The  only  defects  that  his  pattern  possesses  are  those  which  can  easily 
be  altered  ;  1st.,  the  axle  is  too  weak  and  frequently  breaks  ;  2ndly.,  the  diameter  of  the  dial 
being  small,  the  scale  of  graduations  is  also  small,  and  the  teeth  deficient  in  strength.  ... 

The  advantages  my  pattern  possesses  are,  ...  1st.  The  wheel  being  larger,  the  power  of 
propulsion  is  more  advantageously  applied. ..to  keep  the  wheel  Bteady.  ...  2nd.  The  graduations 
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on  the  dial  are  large  and  distinct.  ...  3rdJy.  The  teeth  are  strong  to  guard  against  wear  and 
rtoar:  4th1y.  Although  the  scale  of  the  lower  plate  extends  to  6  mileB,  the  perambulator  will 
■measure  up  to  20  miles  by  means  of  a  small  counting  wheel.  ... 

■  The  largo  perambulator,  ...  usually  denominated  the  Madras  pattern,  for  measuring  milee, 
furlongs,  and  yards,  is  so  generally  approved  that  I  would  hesitate  to  recommend  its  being 
dispensed  with.  Nevertheless  it  is  only  fit  for  roads  and  smooth  level  ground.  ...  It  is  not 
susceptible  of  being  made. ..strong  and  enduring. ..without  rendering  it  more  unwieldy1. 

The  new  Waugh  perambulator  is  described  in  the  Mamud  of  Suriteying*. 
Diameter  of  the  wheel  3  ft.  6- 1588  inches ;  “the  wheel  is  constructed. ..with  a  stout 
iron  tire  put  on  hot”.  A  scraper  was  attached  to  prevent  accumulation  of  mud 
that  would  increase  the  diameter  and  give  measurements  too  small.  It  was  one 
of  Waugh’s  essential  provisions  that  the  measurements  of  every  perambulator 
should  be  tested  against  one  or  two  sides  of  a  principal  triangle. 


Care  &  Custody 

From  1839  the  instrument  workshop  and  depot  at  Calcutta  had  been  under 
charge  of  an  Engineer  officer  responsible  to  the  ^Military  Foard,  first  Alexander 
Boileau,  and  then  at  the  end  of  1843,  Henry  Goodwyn  [  163-4  ]>  From  May  1844, 
Wroughton  was  appointed  Superintendent  in  hiB  capacity  of  Deputy  Surveyor 
General  [  348  ],  with  the  Mathematical  Instrument  Maker,  Saiyad  Mohein  Husain, 
responsible  for  repairs  and  construction  [  164,  357-8  ]. 

In  September  1845,  Mohsin  Husain  was  summoned  up-country  to  accompany 
the  Surveyor  General  to  Agra  and  take  over  the  equipment  and  instruments 
deposited  there  in  the  ordnance  magazine  during  1841  and  1842.  These  were 
moved  down  to  Calcutta,  except  the  great  theodolites,  the  base-line  apparatus, 
and  other  articles  required  in  the  field,  which  were  delivered  at  the  field  office  at 
Allahabad  [  341  ].  About  the  same  time  the  instruments  from  Boileau ’e  magnetic 
observatory  at  Simla  were  deposited  at  the  Agra  magazine  [  rv,  118  ]. 

Survey  instruments  were  precious,  not  so  much  on  account  of  their  intrinsic 
worth,  but  because  of  the  very  great  difficulty  of  replacing  them,  and  the  loss  of 
professional  time  in  the  event  of  loss  or  damage.  The  Surveyor  General  writes  to 
Rivers  whose  15-inch  theodolite  had  been  looted,  though  recovered  soon  after  with 
the  loss  of  the  indispensable  eyepiece  [  56  ]  ; 

A  mishap  of  this  character  has  never  occurred  on  this  side  of  India,  where  it  is  the  practice 
to  post  a  sentry  over  the  instruments,  and  they  are  always  accompanied  by  a  guard  on  the  line 
of  march.  On  dark  nights,  or  in  localities  of  bad  repute,  we  usually  multiply  the  guards. ..by 
making  the  kalashis  or  carriers  stand  sentry.  These  precautions  are  indispensable  in  a  country 
like  India  where  glittering  metallic  substances  are  supposed  to  be  very  valuable.  ... 

As  to  the  danger  of  travelling  on  dark  nights — ...our  invariable  practice  in  hot  weather  on 
account  of  persons  carrying  great  weights  under  a  hot  mm  being  very  liable  to  “coup  de 
soleil”- — flambeaux  of  course  accompany  the  theodolite  on  such  occasions5. 

In  1849  Du  Vernet’s  party  was  in  the  field  in  the  Hoshiarpur  District  when  there 
was  a  rising  of  the  Sikhs,  and  Charles  Olliver  with  his  triangulation  detachment 
and  baggage  was  captured  [  35  ].  He  was  rescued  after  a  few  days,  but 
all  his  private  baggage  was  lost,  and  of  the  public  instruments  under  his  charge,  although 
many  were  recovered,  some  were  found  so  much  injured  as  to  he  unserviceable.  ... 

—  Among  the  recovered  articles  is  a  12-inch  theodolite,  ...  once  a  beautiful  instrument,  and 
though  at  present  unserviceable  by  reason  of  the  distortion  of  its  graduated  limb,  still  many 
parts  are  in  good  order.  ...  As  the  defective  parts. ..can  he  moBt  economically  repaired  by  the 
original  maker... I  would  recommend  its  being  sent  home  for  that  purpose.  ...  A  new  azimuth 
circle  will  be  absolutely  necessary  I  35  n.5  }. 

At  the  same  time  I  forward  another  12-inch  theodolite  which  has  become  unserviceable 
from  the  divisions  being  effaced  by  wear.  This  also  I. ..recommend  may  be  sent  to  Messrs. 
Troughton  &  Simms  to  be  ro-graduated  and  put  in  good  condition.  ... 

>DDn.  661  (  239),  SG.  to  Mi),  fid.,  19-7-50.  ‘Thuillicr  A  Smytb,  2nd.  odn.  (88-91).  >DI>n. 
325  (  537—4 1  ),  14-6-48. 
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I  am  not  induced  to  advise  this  course  from  any  dissatisfaction  with  the. ..Instrument 
Maker’s  Department.  ...  Every  species  of  repair  work. ..can  be  well  executed  in  Calcutta, 
excepting  the  graduation  of  the  higher  class  of  circles.  Mr.  Simms  surpasses  all  artists  in  the 
world  in  this  difficult  branch  of  his  profession,  and  his  newly  invented  dividing  engine  is  so 
excellent  a  contrivance  that  the  re-graduation  of  these  theodolites  will  not  only  be  executed  by 
hirn  with  greater  precision  than  in  Calcutta,  but  also  more  economically1. 

Garforth’8  natural  reluctance  to  dismantle  his  large  theodolite  in  the  field  has 
been  noticed  in  contrast  to  the  confidence  with  which  the  Surveyor  General  tackled 
the  job  himself  [  156  ].  Renny  gave  his  instrument  constant  personal  care  and 
attention,  and  in  his  rules  for  care  of  theodolites  he  notes  that 

the  best  oil  for  lubrication  is  that  derived  from  the  fat  of  fowls,  ducks,  or  geese.  It  should  be 
prepared  in  winter.  The  fat  should  be  put  into  a  clean,  dry,  bottle,  and  corked.  The  bottle 
should  be  boiled  taking  care  that  neither  water  nor  steam  obtain  access  to  the  fat,  as  aqueous 
particles  in  the  oil  would. ..rust  any  articles  to  which  it  might  be  applied.  After  boiling,  the  oil 
should  be  run  off  from  the  dross.  ...  The  oil  should  then  be  put  into  a  long  narrow  bottle  such 
as  an  eau-de-cologne  bottle,  which  should  be  corked  and  hung  in  the  sunshine.  The  pure  oil 
will  float  on  the  surface,  and  any  remaining.. .fibre  or  other  dross  will  subside.  After  a  few 
days  rest  the  pure  oil  should  be  decanted,  taking  care  not  to  shake  up  the  dross*. 

Strange  would  never  be  defeated  by  any  instrument  ; 

About  a  week  before  taking  the  field,  an  accident.. .threatened  moat  untoward  conse¬ 
quences.  ...  I  have,  besides  the  siderial  chronometer,  ...a  solar  chronometer.. .by  Arnold  &.  Dent. 
This  chronometer  one  day  stopped.  On  examining  it  I  could  find  no  injury,  and. ..concluded 
it  required  cleaning  and  oiling.  ...  On  taking  it  to  pieces... I... rectified  its  defects. 

Only  two  days  after  this,  the  siderial  chronometer  also  stopped,  and  at  a  glance  it  was 
evident  that  one  pivot  of  the  balance  wheel  was  broken.  I  therefore  took  it  to  pieces  and 
found  that  the  broken  pivot  was  quite  dry  and  covered  with  a  fine  red  powder,  which  I  con¬ 
ceived  to  have  been  rust. ..as  the  pivot  and  its  hole  were  perfectly  dry.  I  determined... to 
repair  this  damage,  and  after  three  days  most  anxious  labour  I  was  bo  fortunate  as  to  succeed 
completely,  the  chronometer  having  since,  apparently,  kept  as  good  a  rate  as  formerly.  ... 

Had  these  two  instruments  failed  me. ..they  could  not  have  been  replaced  in  time  to  take 
star  observations  at  all  my  appointed  stations3. 

Du  Vemet  oil  the  other  hand  was  more  like  other  men  ; 

The  chronometer  has  not  been  in  the  hands  of  a  watchmaker  for  nine  or  ten  years,  if  not 
for  a  greater  time.  It  stops  and  apparently  requires  cleaning.  I  have  forwarded  it  to  Captain 
Thuilber  that  it  may  undergo  the  necessary  repairs*. 

Waugh  rebuked  Walker  for  not  taking  his  instruments  into  recess  quarters  ; 

.  Leaving  out  the  question  of  risk  of  fire,  damp,  white  ants,  and  rough  usage,  all  of  which 
being  foreseen  may  be  to  a  certain  extent  guarded  against,  ...  there  are  thousands  of  casualties 
unforeseen  which  require  the  eye  of  a  master  to  proride  a  remedy  when  they  occur. 

But  the  chief  reason  why  a  surveyor  should  have  his  tools  always  at  head  during  the  recess 
is  this.  They  all  require  to  be  put  in  order,  cleaned,  lubricated,  adjusted,  wired  perhaps, 
besides  petty  repairs — alterations  in  fitting  of  boxes — new  cases  when  necessary — arrange¬ 
ments  for  transport — and  hundreds  of  minor  jobs  too  numerous  to  mention.  ...  Moreover  the 
assistants  require  to  he  instructed  in  these  parts  of  their  duty,  besides  learning  the  use  of  the 
instruments  which  they  cannot  do  unless  the  instruments  are  at  hand6  [  157  ]. 


Workshop  &  Depot 

The  workshop  established  at  Calcutta  in  1830  for  the  repair  of  the  instruments 
of  the  Great  Trigonometrical  Survey  had  soon  been  flooded  with  work  from  all 
directions  [  rv,  125-7  ].  Barrow  had  built  up  a  capable  staff  of  skilled  workmen, 
but  after  his  departure  the  workshop  passed  from  one  charge  to  another  and  the 
workmen  drifted  away. 

r  The  business  management  and  correspondence  had  been  a  heavy  burden,  first 
on  De  Penning  the  Chief  Computer,  and  then  on  Bedford,  Deputy  Surveyor  General, 
till  the  latter  succeeded  in  passing  the  burden  to  an  extra-departmental  officer 
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responsible  to  the  Military  Board.  Early  in  1S44  Goodwyn,  now  in  charge,  called 
attention  to  the  pressure  of  work  and  the  inadequacy  of  staff  ; 

There  is  not.. .a  European  artizan  in  Calcutta  to  Whom  the  repairs  and  re-adjustment  of 
surveying  and  philosophical  instruments  can  be  entrusted. ..[  and  ]  few  men  on  the  estab- 
lislunent  who  are  capable  of  undertaking  the  finer.. .repairs  of  such  instruments.  ...  The  number 
of  theodolites  alone  lately  received  through  the  arsenal  from  the  Allahabad  and  Chunar 
magazines  amount  to  about  108,  exclusive  of  others  from  the  Revenue  Board,  Surveyor 
General’s  Department,  and  other  services1.  The  time. ..taken  in  repairs  of  theBe... cannot 
possibly  be. ..under  3  years,  whilst  others  will  in  the  meantime  be  coming  in*. 

Be  asked  that  about  two-thirds  of  the  work  might  he  passed  overseas  to  England. 
Waugh,  who  had  just  become  Surveyor  General,  asked  that  the  instruments  be 
moved  elsewhere  as  there  was  no  room  for  them  with  his  headquarter  offices.  The 
Military  Board  recounted  the  recent  history  of  the  workshop  and  asked  Govern¬ 
ment  to  review  the  whole  matter  that  it  might,  be  restored  to  an  efficient  state. 

Mr.  Gray  hold  charge  of  the  offico  until  the  1st  December  1839,  when  Captain. ..Boileau 
■was  appointed  Superintendent.  ...  Capt.  Goodwyn  succeeded. ..on  the  17th  November  1843, 
and  still  retains  the  charge.  But  when  tliis  officer  was  appointed  Garrison  Engineer.. .the 
workshop  establishment  with  all  the  numerous  and  valuable  instruments  and  tools  were 
removed  into  tho  Fort*,  and  now,  from  want  of.. .office  room,  suitable  workshops  and  godown, 
...  the  whole  establishment  is. ..almost  disorganized,  and  scarcely  working  at  all.  ... 

The  conduct  and  management  of  the  Mathematical  Instrument  Maker’s  establishment... 
has  been  entirely  separated  from  the  proper  head  of  the  establislunent  since  Mr.  Barrow  left 
the  Presidency',  that  gentleman,  and  subsequently’  Syed  Mohsin,  haring  charge  of  the  important 
field  branch  immediately  under  the  Surveyor  General.  ...  Now  that  the  Surveyor  General  is 
himself  at  Calcutta  as  well  as  Sy’ed  Mohsin,  there  seems  to  be  no  reason  why  the  Mathe¬ 
matical  Instrument  Maker  should  not  assume  his  full  charge.  ... 

The  establishment  as  at  present  constituted  is  wholly  unequal  to  meet  the  calls  made 
upon  it.  ...  While  there  are  at  this  moment  93  theodolites  of  various  kinds  requiring  repairs,  ... 
only  17  were  repaired  during  the  last  year.  ...  And. ..no  fewer  than  110  theodolites  are  lying 
useless  to  the  State.  ...  This  great  accumulation. ..has  entailed. .. supplying  a  far  greater  number 
of  serviceable  new  instruments  than  would  have  been  necessary.  ... 

We  bog  to  submit  the  following  proposals.  ...  Syed  Mohsin  being  unable  to  read  or  keep 
accounts  cannot  be  recognized  as  the  Head  of  the  office. 

1st.  The  establishment  to  be  permanently  attached  to  the  Surveyor  General’s  Depart¬ 
ment  as. ..was  orginally  intended,  but  in  consequence  of  the  liability  of  the  Surveyor  General 
to  be. ..for  long  periods  absent  from  the  Presidency’,  the  actual  executive  charge.. .to  be  vested 
in  the  Deputy  Surveyor  General  with  an  allowance  of  100  rupees  a  month. 

2ndly.  Meor  Syeed  Mohsin  to  be  Mathematical  Instrument  Maker. 

3rdly.  Offices,  godowns,  and  workshops  to  be  prepared. ..in  the  compound  of  tho  Board 
of  Revenue  Office,  immediately  adjoining  the  Surveyor  General’s  office. 

4thly.  Mix  Syeed  be  authorized  to  engage. ..an  assistant  at  a  suitable  salary  [  358,  360  ]. 

6th]y.  ...  Make  some  small,  increase  to  the  permanent  establishment,  and. ..a  considerable 
increase. ..of  the  contingent  charges  and  temporary  establislunent.  ... 

6thly.  All  unserviceable  instruments  should  be  sold,  ...  and. ..a  great  number  of  the  re¬ 
pairable  instruments  at  once  sent  to  England  to  be  repaired4. 

Wrouphton  was  thereupon  appointed  Superintendentof  the  Mathematical  Instru¬ 
ment  Maker’B  Department  with  Mohsin  Husain  in  technical  charge  [  348,  357  ]. 
The  assistant  engaged  was  an  artillery  bombadier  named  Cribble,  ■who  proved  an 
excellent  mechanic  and  valuable  assistant,  capable  of  taking  charge  on  the  numerous 
occasions  when  Mohsin  Husain  was  called  up  country.  In  1853  he  was  transferred 
to  open  an  instrument  depot  at  the  Thomason  Engineering  College  at  Roorkee  [  166, 
358  J.  Thuillier  took  over  charge  from  Wroughton  in  1847. 

A  year  later  the  Survej'or  General  was  still  pressing  for  the  sale  of  surplus  stock, 
and  for  the  issue  to  field  units  of  serviceable  instruments  of  earlier  patterns  ; 

As  Boon  as  a  new  batch  of  instruments  arrives  ...  no  one  will  make  use  of  the  old  with 
good  grace,  though  they  may  be  quite  as  trustworthy.  ...  This  is  human  nature.  ...  The  first 
batch  are  very  excellent  implements,  yet  I  find  it  difficult  to  get  parties  to  take  them5. 

’Die  closiDp  of  rev.  avys.,  SWT.  and  cr.,  largely  accounted  for  this  [  TV,  22Q  ).  ’  DDn.  451  (  91-?  ), 
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no  Business  continued  t-o  expand,  and  Thuillier’s  annual  report  of  1852-3  gave  the 
total  wort  performed  by  the  manufacturing  branch,  exliibiling  the  number  of  instruments 
manufactured,  repaired,  examined,  purchased,  packed,  and  re-issued,  together  with  a  com¬ 
parative  statement  of  expenditure  incurred,  ...  detailing  the  difference  between  the  values  of 
the  instruments  when  received,  and  when  issued  after  repair,  ...  shewing  a  balance  in  favour 
of  the  actual  working  of  the  department. 

During  the  year  under  review. ..the  business  [  has  heen  ]  placed  on  a  more  extended  footing 
by  the  addition  of  a  General  Depot  for  the  safe  custody  and  deposit  of  all  mathematical  and 
Surveying  instruments.  ...  The  whole  of  the  instruments  heretofore  existing  in  the  arsenal  of 
Fort  William  and  the  magazine  at  Allahabad  have  been  transferred  to  my  charge,  and  suitable 
premises  allowed  in  Park  Street,  immediately  opposite  the  Surveyor  General’s  office.  ... 

The  transfer  of  the  instruments  from  the  arsenal  took  place  on  the  31st  of  January  last, 
whilst  the  contents  of  the  Allahabad  magazine  were  received  on  the  8th  June  last.  ...  The  whole 
of  these  instruments  being  now  under  the  Mathematical  Instrument  Maker’s  own  eye,  be  is 
able  to  adapt  them. ..to  the  peculiar  wants.. .of  individual  branches  of  the  Survey  Department, 
the  Department  of  Public  Works,  and  other  miscellaneous  branches  of  the  public  service.  ... 

.  The  whole  of  the  stores  being  concentrated  in  one  Department,  indenting  officers  can  obtain 
their  wants  in  a  much  more  satisfactory  and  Bpeedy  manner.  ... 

In  the  workshop  the  suporior...Bkill  of  Mr.  Cribble,  the  Assistant  Mathematical  Instrument 
Maker,  end  his  superintendence  over  the. ..workmen,  has  been  lost  by  his  transfer  to  the 
Roorkee  depot,  ...  having  been  struck  off  on  the  21st  January  last.  ...  The  Storekeeper,  Syed 
Ismail,  in  addition  to  his  office  duties,  makee  himself  useful. ..supervising  the  artificers  [358]. 

■  The  year’s  work  included 

new  instruments. ..manufactured,  789 — repaired  and  adjusted,  630 — examined,  cleaned,  and 
adjusted,  381 — purcliased,  1,327- — packod,  290 — refused,  216. 

Of  instruments  manufactured,  the  principal  oneB  are  ; 


Bars,  standard,  steel,  6  ft.,  graduated. 
Chains,  iron,  Gunter's  and  khusrah. 
Framework  for  tracing  glasses. 

Heliotropes  for  o.T.  Survey. 

Levelling  instruments  converted  from  old 
theodolites. 

Levelling  staves. 


Flanetables,  O.T.S.  pat'ern. 

Prdtractors,  brass,  electro-plated. 

Rules,  ebony,  parallel. 

Quadrants,  rockets,  for  Ordnance  Department. 
Scales,  brass,  kbusrab. 

Screw  press,  for  paper  for  S.G.O. 

Theodolite  stands,  braced  heads. 


Repairs  and  adjustments.  ...  Some  of  the  theodolites  have  been  extensively  altered,  and 
oonverted  from  the  old  principles  into  good  useful  implements  of  the  prevailing  Everest’s 
pattern  [  rv,  144  ],  and  other  have  had  additional  adjustments  applied  to  allow  for  the  greater 
xyear  and  tear  which  the  constant  daily  us6,  especially  on  Revenue  Surveys,  renders  necessary.  ... 

The  lithographic  press  repaired  was  an  old  wooden  one  transferred  from  the  Government 
Press,  ...  and  by  altering  the  construction  from  scraper  to  roller  principle,  and  adding  other 
contrivances,  a  very  old  and  worthless  implement  had  been  turned  to  good  account  [  329  ]. 

>  Many  of  the  leaser  instruments  for  Revenue  Surveys  were  purchased  locally, 
these  instruments  being  made  much  cheaper  in  the  bazaar  than  could  have  been  effected  by 
this  establishment,  and  having  been  demanded  in  such  large  quantities  ;  ...  each  instrument 
being  passed  and  approved  by  the  Mathematical  Instrument  Maker.  ... 

The  total  actual  expenditure,  exclusive  of  the  purchase  of  new  instruments,  but  with  all 
other  charges,  both  permanent  and  contingent,  amounts  to  rupees  16,887-2-4.  ...  The  esti¬ 
mated  value  of  the  work  performed  is  17,959-16-3,  excluding  those  items  purchased  and 
issued.  ...  "This,  however,  is  irrespective  of  hou9e-rent’. 

The  workshop  did  much  to  facilitate  printing  of  the  postage  stamps  [  329,  333  ]  ; 

For. ..printing  an  enormous  quantity  of  postage  stamps  in  the  litliographic  press  attached 
to  the  Surveyor  General’s  Office,  and  by  the  skill  and  energy  of  the  Mathematical  Instrument 
Maker,  no  less  than  8  imperial  size... presses  were  prepared  in  the  course  of  a  few  montlis,  which 
enabled  th«  Department. ..to  furnish... up  wards  of  40  millions  of  Queen’s  heads  before  the  1st 
of  October  last.  These  presses  now  form  a  most  useful  addition  to  the  stock  of  the  Lithogra¬ 
phic  Branch  of  the  Surveyor  General’s  Office,  and...answor  admirably  for  striking  off  the  best 
description  of  lithographic  work.  ... 

Extra  artificers  have  been  sanctioned,  ...  but  as  yet  I  have  been  unable  to  procure  beyond 
a  very  few  hands,  the  East  Indian  Railway'  Department  having  Berured  the  services  of  all 
the  best  men  in  the  town.  ...  The  rapid  increase  of  surveys  in  Pegu,  Arrarnn,  in  the  Punjab, 
and  the  N.w.p.,  together  with  the  pressing  requirements  of  the  Department  of  Publio  Works 
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now  extending  in  a  fourfold  ratio  all  over  the  country,  have  cauaed  on  immen&e  demand  on 
the  resources  of  the  Department  [  299  ]*. 

In  his  report  for  1865-6  Thuillier  noted  that 

the  theodolites  have  oooupied  the  moat  time  in  their  reconstruction,  and  extensive  alteration 
from  old  to  new  principles.  The  demands  for  perambulators  and  levelling  staves  have  been 
immense,  the  former.. .being  difficult  and  tedious  to  make  [  161—2  ].  Heliotropes  and  plane- 
tables  and  tripod  stands  for  various  instruments  have  likewise  been  much  called  for.  ... 

The  sum  of  10,166  rupees  has  been  expended  on  the  purchase  of  new  instruments  during 
the  year.  Many  very  excellent  instruments  have  been  thus  obtained,  but  doubtless  at  a  cost 
double  of  that  of  the  English  price,  and  the  quantity  in  store  is  still  at  the  lowest  ebb.  ... 
Every  expedient  has  been  used. ..to  render  the  very  old  ones,  many  of  which  ought  long  Binoe 
to  have  been  condemned,  fit  for  a  temporary  purpose,  as  the  only  way  of  making  early  com¬ 
pliance  with  moBt  pressing. ..requisitions. 

He  pressed  for  increased  clerical  establishment; 

Promptness  in  compliance  with  all  calls,  and. ..early  disposal  of  all  accounts  and  business,  ... 
is  an  essential  element.  ...  To  provide  for  the  early  preparation  of  our  annual  and  monthly 
statements,  ...  wliich  under  are  existing  circumstances  are  difficult  and  troublesome,  and 
under  the  new  system  are  peremptorily  demanded  by  the  Military  Auditor  General*. 

At  the  end  of  1860  full  control  of  the  Department,  both  the  instrument  depot 
and  workshop,  was  transferred  from  the  Inspector-General  of  Ordnance  &  Magazines 
to  the  Deputy  Surve\ror  General  himself3,  and  the  first  report  under  the  new 
arrangement  was  submitted  by  the  latter  to  the  President  of  the  Military  Finance 
Department.  After  giving  the  history  of  the  department  from  1830,  Thuillier 
explained  that  when  the  office  was  controlled  by  the  Ordnance  Department 
all  matters  connected  with  the  contingent  expenses  required  the  previous  sanction  of  the 
Inspector  General  before  the  Military  Auditor  General  would  pass  the  bills. 

The  purchase  of  all  instruments. ..to  .meet  indents  previously  sanctioned  by  himself  still 
required  confirmation  by  the  Inspector  General.  ...  All  indents  and  requisitions  of  every 
description  required  the  Inspector  General’s  countersignature.  ...  This  all  led  to  great  delay 
and  extra  work  which  would  now  be  saved  by  the  transfer  to  the  Deputy  Surveyor  General. 

The  control  exercised  over  the  workshop  rests,  in  the  first  instance,  with  the  Mathl.  Inst. 
Maker,  who  is  responsible  for  all  the  mechanical  duties,  the  efficiency  of  his  artificers,  and 
for  the  quantity  of  work  they  daily  perform.  He  acts  entirely  under  the  guidance  and  advice 
of  the  Superintendent,  which  is  responsible  for  the  administrative  portion  of  the  Department, 
and  for  the  economical  working.  ... 

The  Superintendent,  being  non-residential,  with  other  multifarious  dufies  to  attend  to, 
can  only  exercise  general  supervision  and  check,  but  from  his  daily  intercourse  and  insp>ection 
being  at  all  time  within  easy  access,  the  business  proceeds. ..without  hindrance.  ... 

The  Superintendent  is  the  most  likely  person  to  know  how  to  regulate  the  demands. 

He  pointed  out  the  difficulty  of  preparing  a  budget  estimate.  The  Department 
was  “liable  to  receive  indents  any  day  to  the  extent  of  several  thousand  rupees 
value”.  It  had  been  “suddenly  called  upon  to  supply  the  newly  raised  Madras 
Revenue  Surveys  with  instruments  to  the  value  of  about  Rs.  73,21 6-10-D.  ...  No 
foresight... can  help. ..to. ..give  a  tolerably  fair  budget  to  the  Finance  Department”*. 

'BDn.  661  (  49  ),  Supt.  xrm.  to  Mil.  Bd.,  15-3-65.  ’  DDn  662  (  43  )  Supt.  mid.  to  10.  Ordnance, 
1-2-68.  *00.  1222  of  21-12—60.  4mio.  Records,  DSO.  to  Mil.  rj>.,  28-11-61  ;  e.  supply  of  inste.  for 

rev.  svys.  [  298-9]. 
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Ganjam  :  Ooornsur ,  1844-50  — -  Orissa  :  Cultack  Tributary  Mahals,  1850-3  — 
Sambalpur,  1853-7  —  Orissa  Coast,  1857-8  — Tribal  ary  Mahals  Khbnd  Hills, 
1858-61  —  Hyderabad  :  Morland  &  Brown,  1844-50  —  Mulhcran,  1855-66  — 
NiLOTRi  Hills,  1844-52. 

BY  1844  the  Hyderabad  Survey  was  the  only  one  of  Mackenzie’s  topographical 
parties  still  at  work,  and  all  the  Madras  districts  except  Ganjam  had  maps 
that  were  considered  sufficient  for  the  times.  The  coastal,  well  populated, 
areas  of  Ganjam  had  been  surveyed  by  Charles  Snell  between  1830  and  1833 
[  in,  104  ],  but  there  remained  the  wild  hill  tracts  to  the  north-west  where  the 
tribes  still  indulged  in  ghastly  human  sacrifices  [  rv,  254,  456  ].  During  the  military 
operations  of  the  late  thirties  “desultory  route  surveys'’  had  been  made  through 
these  hills  by  Thorold  Hill  and  his  assistants,  effecting  a  tenuous  extension  of 
Snell’s  survey  into  the  unknown,  but  with  no  regular  triangulation  [  TV,  254-5  ]• 
Hill  had  taken  sick  leave  to  Europe  in  1841  and  work  was  not  resumed  until 
in  1843  the  Madras  Government  appointed  John  Halpin,  who  had  no  previous 
experience  of  survey.  During  his  first  season  Halpin  surveyed  a  route  through  the 
Khond  Hills  into  Patna  State  south  of  Sambalpur.  He  was  then,  placed  under  the 
orders  of  the  Surveyor  General,  who  directed  him  to  concentrate  on  a  network  of 
triangulation  and  connected  routes  ; 

With  regard  to  the  apprehended  difficulty  of  carrying  on  0  minor  triangulation  in  the 
country,  ...  I  am  not  aware  that  any  physical  obstacles  can  exist  winch  porsoverance  and 
skill  will  not  surmount,  but  thero  may  be  political  and  economical  considerations.  ... 

Desultory  operations  patched  together,  and  attempted  to  be  combined  by  astronomical 
observations  made  with  inefficient  portable  instruments,  are  utterly  valueless  as  surveys,  and 
can  only  be  considered  as  reconnaissance  or  rough  exploration. 

All  routes  between  extreme  points  Bhould  be  direct  and  straight  as  possible.  ...  No  attempt 
should  bo  made  to  confine  the  route  to  paths  or  roads,  because  your  object  is  to  Burvey  a  country, 
and  not  measure  roads.  ...  Minuteness  of  detail  and  the  correct  determination  of  the  relative 
positions  of  distant  points  cannot  be  attained  by  one  process.  Such  an  attempt  always  leads 
to  failure.  The  correct  determination. ..of  distant  points  is  the  primary.. .object.  The  details 
are  subordinate  thereto,  and. ..cannot  be  allowed  to  influence  the  main  work1. 

With  two  assistants*  Halpin  marie  his  headquarters  at  Berhampur  near  the 
coast.  He  started  triangulation  north  of  Parlakimedi  in  November  1844,  and  in  two 
months  had  completed  800  square  miles  of  triangles  filled  in  with  planetable  and 
route  survey  ;  further  work  was  prevented  by  sickness3.  Even  smaller  outturns 
followed  during  the  next  two  seasons,  and  at  the  end  of  1840  the  Surveyor  General 
brought  Halpin  up  to  Du  Vemet’s  triangulation  party  for  training  [  385  ]. 

On  return  to  Ganjam  Halpin  was  again  grievously  ill,  and  he  died  at  Berhampur 
on  30th  November  1848,  after  which  the  Benior  assistant,  Robert  Howard,  took 
over  charge  and  extended  survey  north  of  Palkonda.  Work  was  still  interrupted 
by  eickness,  and  Geld  season  restricted  to  about  four  months*  [  168,  421,  463]. 

The  Madras  Government  now  nominated  George  Saxton  for  charge  of  the  survey, 
hut  Waugh  took  the  precaution  of  attaching  film  to  the  East  Coast  series  under 
Hill  for  a  full  season’s  training.  He  was  given  charge  at.  the  end  of  March  1850  ; 

1  PDn.  491  (  6f>-8  ),  SG.  to  Halpin,  25-7^44.  s  Robt.  Howard  A  Chita.  Snell  jr.  3  DDn.  462  (75). 
Report,  1844-6.  4mb!0.  135  (4—6);  146  (  27-31  );  J  inch  svys.  Ganjam  A  Jeyporo  Agencies,  1844—7, 

1849  1  0  Cad.  (  3^7,  413—4  ),  most  artistio  shaded  hills. 
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I  Ain  informed  that  you  have  acquired  a  knowledge  of  the  principles  of  triangulation  and 
compulation — that  you  have  made  yourself  acquainted  with  the  use  of  the  instrument/?  and 
method  of  adjusting,  cleaning,  and  taking  care  of  them — tbatyouhave  learned  the  office  forms — 
that  you  hove  been  inspired  with  a  proper  sense  of  accuracy  and  care,  bb  well  in  the  making 
of  observations  as  in  recording  and  reducing  them — and  finally  that  you  have  acquired  some 
skill  in  the  use  of  the  plain  table. 

With  this  stock  of  acquired  skill  and  knowledge,  you  will. ..take  charge  of  your  survey 
under  very  different  circumstances  from  any  officer  who  hss  been  appointed  for  many  years 
to  the  Madras  topographical  survey.  ...  I  look  to  you  to  raise  the  character  of  the  survey  to 
higher  standard,  and  introduce  a  systematic  and  energetic  performance  of  duty.  The  system 
which  lias  hitherto  prevailed  can  no  longer  be  tolerated.  ... 

As  the  whole  tract  of  country  is  more  or  less  unhealthy,  and  the  season  during  which  the 
party  can  be  safely  employed. ..is  extremely  limited,  your  enquiries  should  be  directed  to 
ascertain  precisely  tho  limiting  dates,  ...  and. ..prer  ent  nny  part  of  the  favourable  season  being 
wasted.  ...  For  the  past  two  years  the  party  under  Mr.  Howard  have  done  little  more  than 
inarch  out  and  return  again  to  headquarters.  ...  J  am  prepared  to  make  every  allowance  for 
the  climate,  and. ..to  allow  a  slower  rate  of  progress  in  a  difficult  country,  but  the  moderate 
quantity  of  work  must  be  executed  by  everybody.  ...  It  will  be  your  duty. ..to  place  on  record... 
the  number  of  times  each  individual  has  left  the  field  at  an  early  period,  the  length  of  time  he 
has  remained  on  the  sick  list,  and  your  opinion  of  his  bodily  health,  activity,  and  zeal1. 

Meanwhile  Howard  and  Iris  three  assistants*  were  struggling  to  extend  the 
survey  by  triangles,  route  survey,  and  planetable  to  the  weBt  of  Bobbili  ; 

Wo  had  first  to  thread  a. ..jungly  valley,  through  which  we  passed  with  great  difficulty, 
where. ..the  seeds  of  the  fever. ..had  been  sown.  ...  As  wo  ascended  a  high  ghaut  and  came 
upon  a  fine  open  country,  with  low  grassy  hills,  devoid  of  wood  and  studded  with  large 
villages,  ...  we  were,  with  the  apothecary  and  most  of  the  camp  followers,  prostrated  with  fever. 
This  happened  in  the  early  part,  of  the  month  of  January.  Since  theD  we  continued  so  ill 
that  1  determined  to  quit  the  hills  as  a  temporary  measure.  ...  After, ..wc  were  somewhat 
improved  in  health  we. ..made  a  couple  of  marches  up  the  valley  when  I  and  the  other  sub- 
assistants  had  a  return  of  our  fever,  as  also  many  of  the  camp  followers,  and  out  of  an  escort 
of  eighteen  sepoys  fifteen  men  were  on  the  sick  report  the  second  day. 

The  apothecary  haring  proceeded  for  medical  aid  to  Yizianagram,  ...  medicine  brought 
with  us  being  expended,  I  had  no  alternative  left  but  to  proceed  also  to  Yizianagram3. 

The  outturn  for  season  1849-50  had  been  confined  to  observation  at  six  bill 
stations,  planetable  survey  of  150  square  miles,  and  a  route  survey  of  50  miles4. 


Cuttack  Tributary  JIahals®,  1850-3 

Saxton  took  charge  in  May  1850,  and  after  the  rains  moved  the  part}’  north 
into  Orissa  as  the  Bengal  Government  had  asked  for  survey  of  the  Cuttack  Tributary 
Mahals  [  rv,  187;  v,  pi.  1  ].  He  broke  out  from  a  side  of  the  South  Parasnath 
series  1  iv,  59-60  1,  and  worked  south  through  the  Nilgiri  Hills  near  Balasoie.  Within 
two  months  he  and  the  greater  part  of  his  establishment  were  down  with  fever  and 
retreated  to  Cuttack.  Howard  and  King  carried  on  alone  for  a  few  weeks  longer. 
Only  six  angles  of  the  first  three  triangles  had  been  observed,  and  about  376  square 
miles  surveyed  by  planetable  on  the  J-inch  scale®. 

The  Surveyor  General  was  bitterly  disappointed  at  this  disastrous  start,  but 
felt  reluctant  to  dcclaro  the  undertaking  impracticable.  The  bill  tract.. -.is  covered  with  dense 
and  unwholesome  forest,  ...  with  a  sparse  population  of  aboriginal  tribes  in  the  lowest  stago 
of  barbarism.  The  land,  therefore,  possesses  apparently  no  intrinsic  value. ..as  a  source  of 
immediate  rovenue,  and  although  it  has  sometimes  formed  tho  scene  of  local  disturbances, 
the  partial  military  ojrerations  for  their  suppression  have  been  of  small  political  importance, ’ 

Nevertheless,  however  apparently  valueless  the  country  may  be,  a  map. ..is  a  desideratum, 
for  a  knowledge  of... a  country  is  the  first  step  to  improvement,  and. ..must  bo  based  on  good 
maps  l  t-page  ]•  •••  I  could  not. ..suggest  the  abandonment  of  the  undertaking  [  176  J7. 

1  DUn.  493  (  28.1 ),  29-3-50.  ’King,  Snell,  Chatelier.  >DDn.  593  (  125  ),  Howard  to  SG.,  6-4-50. 

4  M  RO.  (  1 3/105  )  ;  10  Cat.  (  4 14  )  ;  unto.  130(14),  1-inch  ary.  of  Tanchipenta  zan.indart  1 8  J  9-50.  *  1 8 
in  number,  the  largest  beiDg  Mayiirbbanj,  Keonjbar,  Baud,  and  Denkana)  :  GRTopo.  JPGO-2  (  27  ;  appx. 
B,  ir-xiii  ).  •  DDn.  693  (  165-8  ),  27-3-51.  1  DDn.  649  (  C3  ),  triennial  report,  19-9-53  (  para  208  ). 
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After  consulting  the  civil  authorities  he  concluded  that  Saxton  had  taken  the 
field  much  too  early  and  that  the  field  season  would  have  to  be  restricted  to  about 
four  months,  from  early  January  to  the  end  of  April.  He  asked  the  Deputy  Surveyor 
General  to  supervise  Saxton’s  arrangements  ;  ' 

-  Lieut.  Saxton  was  instructed  in  his  profession  by  Captain  Hill,  and  his  sub-assistants  are 
practised  planotable  surveyors  and  draftsmen,  but  the  nature  of  the  climate  is  such. ..that 
the  utmost  difficulty  must  prevail.  ...  The  history'  of  the  Survey  Department  bIiowb  more 
or  less  constant  struggle  against  such  difficulties,  but  in  no  case  has  a  survey  party  suffered 
so  constantly',  and  with  such  complete  disorganization,  as  Lieut.  Saxton's.  He,  howevor, 
entertains  groat  hopes  of  success  this  year.  I  have  supplied  him  with  medical  instructions... 
which  have  been  followed  with  success  on  the  trigonometrical  and  revenue  surveys  [  458-60  ). 

...  I  trust  that  the  work  will  progress  satisfactorily. 

This  season  the  Coast  sories...is  expected  to  complete  the  great  triangulation  up  to  Ralasore 
and  to  make  some  advance  from  the  Neilgherry  Hills  towards  Cuttack  [  25-6  ].  When  it 
arrives  at  Lieut.  Saxton’s  ground. ..ho  will  be  relieved  from  the  principal  triangulation'. 

For  season  1850-1  the  party  was  reinforced  by  three  Bub-assistants  from  the 
Hyderabad  survey  [  178,  421  ]*,  and  Saxton  was  directed  to  work  triangulation  south¬ 
wards  to  complete  the  survey  of  the  hill  area  and  make  continuous  connection  with 
the  earlier  revenue  surveys  [  rv,  185-8  ].  The  Surveyor  General  did  not  like  the 
idea  of  a  road  survey  between  Cuttack  and  Sambalpur  ; 

On  several  occasions  the  Ganjarn  Survey  party  has  detached  a  sub-assistant  to  aceompany 
the  Agent  for  Meriah  sacrifices,  but  I  am  not  aware  tliat  any  results  have  been  obtained  in  ex¬ 
tension  of  our  geographical  knowledge  of  that  interesting  part  of  the  country.  ...  Every 
surveyor  so  detached  has  deteriorated  in  professional  qualifications,  or  fallen  into  lax  habits 
of  survey.  ...  All  the  route  survey'B  executed  by  the  Ganjarn  Survey,  ...  from  the  time  of 
Captain  Hill  downwards,  have  been  of  the  lowest  order. 

He  insisted  that  if  any  assistant  was  detached  for  such  route  survey  he  should  be 
special! 3’  trained  to  work  with  a  5-  or  7-inch  theodolite  and  a  perambulator  ; 

The  route  should  always  originate  from,  and  terminate  at,  objects  whose  geographical 
positions  have  been  already  ascertained,  or  which  can  be  connected  hereafter.  The. ..traverse 
Bhould  be  carefully  recorded,  the  angles  being  repeated  4  times  on  2  zeros,  regulated  by  the 
magnetic  bearings,  and  the  distances  determined  by  3  perambulators  reading  differently, 
whose  errors  have  been  well  ascertained3  [  288  ]. 

Govermnent  agreed  that  the  road  survey  should  await  the  completion  of  the  topo¬ 
graphical  surve3',  and  Saxton  was  directed  to  concentrate  on  the  survey  of  the 
tributary  states,  to  reach  Angul  and  Nayagarh  as  early  as  possible. 

During  1851-2  triangulation  extended  south  of  Cuttack,  with  “13  principal  and 
43  secondary  triangles,  finally  observed  horizontally,  with  verticals  of  all  principal 
and  a  few  of  the  secondary  stations”.  Triangulation  was  of  good  quality,  observa¬ 
tions  being  regularly  taken  to  heliotropes.  Computations  kept  up  with  the  work 
and  points  were  issued  for  £-inch  planctabling,  with  a  few  read}’  for  the  next 
season.  This  was  the  first  really  satisfactory  season’s  work*. 

During  season  1852-3,  work  covered  Angul  aod  Nayagarh  to  the  south6,  and 
the  Civil  Superintendent  pressed  for  the  ear!}'  survey  of  the  states  of  “ Ooodeypoor, 
Jushpoor,  and  Sumbhalpoor”  away  to  the  north-west.  The  Surveyor  General 
doubted  the  wisdom  of  extending  to  such  a  distance  unless  Saxton  had  an  assistant 
able  to  take  over  charge  in  the  event  of  Ins  own  sickness,  and  application  was 
made  to  the  Directors  for  the  appointment  of  an  officer  assistant  l  1 7 1 ,  386]. 
Field  work  was  restricted  to  three  months,  Saxton  reporting  in  April  1853  ; 

Messrs.  Turnbull  and  King  were. ..furnished  with  points  of  lastseason’s  work.  ...  Mr.  Howard 
was  detached  into  Ungool  to  select  and  clear  principal  and  secondary  stations.  I  proceeded 
with  the  rest  of  the  party  to  the  extremity  of  the  proposed  detail  survey  bordering  on  the 
Cliilka  Lake.  ...  I  was  able  to  lay  down. ..sufficient. ..points  and  connect  them  with  my  principal 
triangulation.  These  were  computed  and  the  Nyagur  Estate. ..given  to  Messrs.  Buminore  and 
.Snell  for  1-inch  survey.  Mr.  Leigh. ..was  also  given  a  board  on  J->nch  scale,  and  directed  to 
survey  the  Runpur  Estate.  I  then  proceeded  to  complete  the  final  angles  on  that  side.  ... 

1  DDn.  50 1  (  197-8  ),  SG.  to  DSG.,  2-10-51 .  1  Turn  hull,  Ix-igh.  »nd  Long  ;  DDn.  642  (  270  ),  Report 

1850-1,  1-  10-61.  *  DI)u.  601  (  203  ),  SG.  to  DSG.,  15-10-51.  •  mrio.  53  (  30-8,  53-5  )  ;  DDn.  533  (  247  ), 

Saxton  toSG.,  10-4-52  ;  549  (  67  ),  Report  1851-2  ;  1-10-52.  ‘mrio.  ;  58  (  25-6  ),  59  (  11-13,  36-7  ). 
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■  On  proceeding  into  "Ungool  I  relieved  Mr.  Howard  from  his  forward  duties,  and  gave  him 
o  board  on  the  J-inoh  scale.  ...  I  now  advanced  into  a  very  wild  and  difficult  country  on  the 
western  side  of  Ungool,  almost  totally  uninhabited,  and  bounded  further  weBt  by  an  immense 
range  of  hills  running  from  the  Mahanuddy  River  in  a  north-westerly  direction.  On  this  range 
38  my  most  advanced  station,  from  which  is  a  fine  view  of  Boad  and  the  neighbouring  Khund 
Hills.  ...  After  completing  the  azimuth  observations  I  moved  back  completing  the  framework.- 
...  I  completed  my  final  work  and  visited  Mr.  Turnbull  and  Mr.  Leigh.  My  camp  marched 
into  Cuttack  on  the  31st  March.  ...  The  area  surveyed  is  about  2,616  square  miles,  ...  665areon 
1-inch,  and  the  remainder  on  J-inch  scale.  The  detached  parties  have  nearly  all  suffered  from 
fever,  the  season  having  been  very  unhealthy  towards  the  end1. 

The  season  had  indeed  been  a  disastrous  one,  for  Chatelier  died  in  November 
and  Turnbull  in  April,  whilst  Summers  was  laid  up  for  most  of  the  season. 

In  1854  Saxton  informed  the  Superintendent  of  the  Tributary  Mahals  that 

sinoo  I  assumod  charge  of  this  survey  party  four  years  ago  I  have  triangulated  over  1,200 
square  miles  of  the  Tributary  Mebals  bordering  on  the  tliree  districts  of  Cuttack,  and  extending 
to  the  west  beyond  Sambalpore.  800  square  miles  of  this  area  lias  been  surveyed  in  detail, 
either  on  the  £,  or  full,  inch...  scale1.  During  the  Bpproaclung  field  season  the  detail  survey 
will  be  continued  partly  within  the  Cuttack  mehals  to  complete  the  Athmullick  and  portions 
of  the  Boad  estates.  ...  Operations... will  be  extended  into. ..the  sw.  Frontier  Agoncy,  within 
which  from  Sambalpore  towards  Odoypore  and  Jushpore  my  triangulation  will  be  carried  on*. 


Sahbalfue,  1853-7 

During  season  1853-4  triaugulation  was  extended  well  to  the  west  beyond 
Sambalpur,  and  plane-tabling  into  the  Khond  Hills.  In  addition  to  his  own  trian¬ 
gulation  Saxton  paid  constant  visits  of  inspection  to  each  of  Iris  assistants,  and  at 
the  request  of  the  Civil  Superintendent  settled  numerous  boundary  questions,  for 
which  purpose  he  had  in  1852  been  granted  special  powers  [  285  ]  ; 

Such  duties  are  well  placed  in  a  Surveyor’s  hands.  ...TTis  decision  has  more  weight. ..[  with] 
the  contending  parties  than. ..that  of  another  without  the  knowledge  of  the  country  whioh 
the  Surveyor  must  possess.  ...  The  authority. ..is  an  advantage  to  the  whole  party.  ... 

About  30  miles  to  the  west  of  Sumbulpur  south  of  the  Mahanuddy,  there  is  a  very  extensive 
tableland  of  considerable  height,  ...  formerly. ..affording  shelter  to  rebels  and  marauders  who 
were  a  terror  to  the  surrounding  low  country.  I  propose  the  first  thing  next  season  to 
ascend  this  I  believe  no  European  has  yet  been  up  to  it,  tho’  there  are  a  police  station,  a 
fort,  and  man}*  villages  on  the  top. 

The  sides  of  my  triangles  give  an  average  of  20  miles.  The  heights  of  several  of  the  hills 
are  nearly  3,000  feet,  and  Raun  especially  is  very  difficult  of  ascent,  requiring  the  hands  as 
much  as  the  feet  in  climbing  over  rocks  with  precipices  on  either  side.  I  encamped  as  near 
the  foot  of  the  hill  as  possible.. .and  started  at  daybreak,  and  yet  my  theodolite  only  reached 
the  station  at  4  p.m.  They  utterly  failed  in  getting  up  my  tent,  tho’  sent  the  previous  day, 
and  dinner  liad  nothing  commendable  beyond  our  good  appetites.  Mr.  G.  Howard  was 
cheerful. ..and  he  always  shewed  zeal  and  willingness  for  any  amount  of  work4. 

The  purvey  was  specially  appreciated  for  the  opening  up  of  the  wilder  parte  of 
Orissa,  and  contributing  to  the  suppression  of  the  Merriah  sacrifices  [  167  ],  and  the 
Civil  Superintendent  continued  to  press  for  the  early  completion  of  the  Tributary 
Mahals  and  deprecated  extension  to  the  west  ; 

We  have  scarcely  any  knowledge  of  the  unsurveyed  portions  of  Mohurbunj  and  Keonjur, 
or  of  the  Khund  Hills  of  Boad,  and  a  correct  map  of  the  latter  is  urgently  required.  Tho  low 
country  of  Boad  and  the  Atmullick  Mehal  have. ..been  completed  this  year.  There  only 
remain,  therefore,  ...  the  Khund  Hills,  the  mehal  of  Pal  Lahara,  and  portions  of  Mohurbunj 
and  Keonjur.  Dntil  these  are  finished,  no  map  of  this  tract  can  be  published*. 

The  maps  now  came  in  for  criticism  by  the  Surveyor  General,  who  had  com¬ 
mented  two  years  earlier  that  “the  assistants. ..have  not  shone  as  draftsmen”  ;  ~ 

Th0  drawing. ..on  the  larger  scale  is  beautifully  delineated,  and  the  distinctive  characteristics 
of  dr>-  cultivation  and  uncultivated  binds  well  maintained.  From  the  drawing  1  should  con- 

1  DDn.  693  (  335  ),  16-4-53.  *  mbjo.  Mist.  32-0-53  ;  57  (  1 -3  ),  68,  1 1  (  14,  1 8,  22~G,  37  )  ;  69 

(  10-13  )  -  10  Cal.  (  182-4,  327-8  )  ;  trgn.  charts,  1850-62,  ib.  (  2G,  63-4  ).  *DI)d.  648  (  56  ),  Sept.  1854. 
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Sambalpub,  1853-7 


171 


jecture  the  whole  of  the  waste  Land  to  be  open  forest,  but.. .it  is  difficult  to  indicate  the  varying 
-character  of  forests  without  obliterating  printing  and  hill  features.  .... 

■  The  hill  drawing  is  peculiar.’  I  can’t  say  I  admire  it  as  a  work  of  art.  ...  The  crests  and 
-feet  of  hills  are  clearly  dofined  by  it,  as  well  as  the  principal  spurs  or  underfeaturee,  and  the 
whole  connected  by  a  broad  wash.  The  outlines. ..are  thus  merely  indicated,  and  the  forms 
not  worked  out  in  full  effect  by  shading  or  Btippling  or  contour  touches.  ...  1  - 

This  artificial  style. ..appears. ..capable  of  guiding  the  engraver,  and  is  perhaps  better  for 
that  purpose  than  bad  attempts  at  elaborate  drawing.  The  objection  to  it  is  the  monotony 
it  produces,  all  hills  being  made  nearly  similar  in  character.  ...  A  good  artist  can  make  a  nearly 
perfect  representation  of  nature,  and  not  a  mere  artificial  indication.  ...  I  hope  your  party, 
may. ..be  able  ere  long  to  produce  work  of  a  higher  standard  [  176,  291  ].  j 

Mr.  Howard’s  hill  drawing  is  more  elaborate,  but. ..the  features  in  some  places  do  not 
appear  to  stand  on  a  horizontal  plane.  This  is  a  matter  requiring  great  attention.  ...  Mr. 
Howard’s  printing  is  not  very  good.  ... 

On  the  large  scale,  1  mile  =  1  inch,  no  more  of  the  minor  features  of  hills  is  shewn  than 
is  sufficient  for  the  geographical  scale.  ...  It  makes  the  hill  drawing. ..look  meagre.  The 
pinch  maps  are  on  this  account  superior  in  appearance’  [  172,  291  ;  pi.  9  ]. 

In  a  later  report  the  Surveyor  General  found  the  work 

greatly  improved  both  in  quantity  and  quality,  for  which  every  credit  is  due  to  Captain 
Saxton,  but,  as  neither  himself  nor  Captain  Depree  are  first-rate  draftsmen,  nor  imbued  with 
the  highest  talents  for  delineating  ground,  the  greatest  degree  of  excellence. ..cannot  be 
expected.  ...  I  am  very'  anxious  to  add  an  officer  of  first-rate  artistical  talent  to  this  party,  ... 
but  the  exigencies  of  the  service  elsewhere  prevent  my  making  any  redistribution*. 

For  some  time  he  had  been  urging  the  appointment  of  a  young  officer  assistant 
who  would  be  able  to  take  charge  of  the  party  if  ever  Saxton’s  health  should 
break  down  [  169].  None  of  the  sub-assistants  was  sufficiently  qualified.  It  was, 
therefore,  most  welcome  when  a  young  Artillery  officer,  George  Depree,  a  nephew  of 
Saxton’s  with  previous  survey  experience,  joined  the  party  in  December  1854  with 
two  new  sub -assistants  to  replace  casualties  [386,  421].  Survey  was  extended 
westwards  through  the  Mahals  and  the  party  left  Cuttack,  reports  Saxton, 
on  Monday  the  18th  December.  I  arranged. ..to  accompany  Mr.  King  onto  some  convenient 
hill  to  test  his  points,  some  of  which  were  mere  intersections  and  open  to  doubt,  and  secondly 
to  enquire  into  an  important  territorial  dispute.  ...  I  commenced  triangulation  in  advance.  ... 

During  the  early  part  of  the  season  my  camp.. .continued  healthy,  but  when  our  operations 
advanced  to  the  north  we  entered  a  very  wild  uninhabited  tract,  with  ex-tensive  ranges  of 
hills  and  with  valleys  covered  with  rank  vegetation.  ...  Fever  became  very  prevalent.  ...  The 
number  of  cases  was  very  startling,  and  I  congratulated  myself  upon  having  got  the  assis¬ 
tance  of  a  good  medical  officer.  This  is  only  the  second  time  that  my  application  for  an 
Assistant  Surgeon  has  been  complied  with.  ...  Most  of  the  cases  readily  yielded  to  Dr.  Shortt’s 
treatment  [  464  ],  but  others  were  more  severe.  ...  The  moisture  from  the  surrounding  hills 
,..encourago3  a  rank  vegetation,  from.. .which. ..I  attribute  the  gToat  amount  of  Bickness.  ... 

1  .  Having  started  Lieut.  Depree  on  his  Sumbulpur  Burvey5,  I  proceeded  myself  to  join  Mr. 

[  George  ]  Howard’s  camp,  and. ..see  him  at  work.  ...  Mr.  Snell  returned  from  the  field  on 
account  of  sickness  after  completing  about  324  instead  of  360  square  miles,  and  Mr.  Long 
[  60  sq.  m.  ]  was  entirely  crippled  during  a  great  part  of  the  season.  Mr.  Howard  senr.  in 
addition  to  triangulation  has  completed  about  276  sq.  miles,  and  Ml.  Howard  junr.  was  given 
266  which  he  has  finished.  ... 

All  the  othor  sub-assistants,  Messrs.  Summers,  Leigh,  Claudius,  and  King,  have  done  a 
full  season’s  work  of  upwards  of  360  sq.  miles  each,  making  in  the  aggregate  2,423  square 
miles  surveyed  on  tho  planetables  during  the  past  season.  This  is  all  on  the  1-inch  scale, 
...considerably  more  tlian  has  ever  before  been  accomplished  by  this  party,  and. ..better  also4. 

The  triangulation  in  advance  is  more  in  accordance  with  the  instructions  conveyed  with 
your  remarks  on  my  former  operations.  The  principal  triangles  are  all  fairly  symmetrical, 
The  triangular  errors  are  less6. 

Government  asked  that  the  surveyors  should  assist  in  exploring  the  mineral 
wealth  of  these  wild  lulls,  though  the  Surveyor  General  questioned  the  value  of 
amateur  efforts,  and  wanted  nothing  to  interfere  with  the  progress  of  the  survey 
[  142-3  ]  ;  “  No  geologist  can  effect  anything  really  accurate  and  valuable  until  maps 
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are  ready  for  him  to  base  his  researches  on1  [  143  ]  He  proposed  the  formation 
of  a  second  party  in  order  to  accelerate  progress  ;  •  i 

'The  tract  to  be  surveyed  is  very  extensive,  including  in  the  Bengal  and  Madras  dominions 
—part  of  the  Kutak  Tributary  Mehals — the  South-West  Frontier  Agency — and  all  the  hilly 
rogion  up  to  Nagpore  on  the  west — and  all  south  down  to  the  Hyderabad  frontier  and  Karri ool 
inclusive — all  of  which  is  more  or  less  unaurveyed,  or  vei^  imperfectly  mapped  ;  aggregating 
30,893  square  miles,  including  8umbulpore.  ... 

I  applied  some  time  ago. ..for  the  appointment  of  an  assistant.  ...  Lieutenant  Depree  has 
during  the  past  season  been  practical^-  initiated  into  the  work.  After  next  season  he  will  bo 
fit  to  take  charge  of  a  survey.  ...  Some  augmentation. ..is  necessary  to  prevent  the  retardation 
which  the  order  will  occasion — to  combine  an  investigation  of  the  mineral  resources... with  the 
topographical  survey.  ...  • 

During  the  past  three  years  Captain  Saxton  has  had  the  advantage  of  part  of  the  establish¬ 
ment  of  the  Hyderabad  survey.  ...  As  the  Hyderabad  survey  is  now  resumed  [  178  ],  Captain 
Saxton  will  lose  the  services  of  the  trained  Hyderabad  surveyors  after  the  field  season.  My 
project  is  to  form  two  parties  out  of  Captain  Saxton’s,  one  under  his  immediate  management, 
nnd  the  other  under  Lieutenant  Depree's,  and  both  to  be  under  the  general  control  of  the 
senior.  ...  I  propose  that  two  parties  shall  [each]  consist  of  7  unoovenanted  assistants  and  sub¬ 
assistants,  and  2  native  surveyors  [  .4211-2  ]5. 

Pending  approval  to  this  expansion  Saxton  spent  season  1855-6  completing 
the  triangulation  of  the  Tributary  Mahals,  taking  Depree  with  him  with  a  view 
to  his  own  early  departure  on  furlough  ; 

The  great  point  I  had  before  me  was  to  secure  a  sufficient  amount  of  triangulation  in  the 
new  direction  for  the  detail  surveyors  next  season.  With  this  object  in  view  I  kept  my  assistant 
w-ith  me,  in  order  that  in  case  of  accident  to  myself  he  might  be  ready  to  continue  this  all- 
important  duty.  A  very  few  more  triangles  to  the  north-east,  to  be  executed  by  Lieut. 
Depree  next  season  through  Moharbunj  and  Chaibassa,  will  complete  the  Cuttack  Tributary 
Mehals  on  the  north  side,  and  give  a  junction  with  the  South  Parasnath  or  Coast  series3. 

In  a  letter  home  Depree  tells  of  their  preparations  for  the  field  [  364  ]  ; 

We  are  to  start  from  Cuttack  on  the  12th  for  our  field  work.  ...  Uncle  George  has  only 
this  morning  received  an  order  from  the  Surveyor  General  changing  our  route  altogether 
so  that  instead  of  commencing  work  at  a  distance  of  200  miles  from  Cuttack  we  Bhall  begin 
at  60  miles  or  so,  and  work  gradually  towards  Midnapore  [  1 76  ].  ...  Though  we  shall  be 
equally  in  wild  country. ..we  shall  not  be  so  far  away  from  Cuttack,  and  we  shall  gradually 
diminish  our  distance  from  Midnapore.  ...  1  trust  we  Bhall  have  a  healthy. ..season.  ...  We 
Bhall  of  course  keep  our  Xmas  in  tho  jungles,  probably  on  the  summit  of  some  big  hill.  ... 

P.S.  You  will  find  Keonjur  in  the  map,  ...  the  country  we  Bhall  be  surveying  this  year4. 
Observation  at  25  stations  gave  sufficient  area  in  advance  for  the  next  season, 
whilst  the  sub-assistants  completed  2,330  square  miles  of  one-inch  survey6. 

In  April  1856,  with  Saxton  on  furlough,  the  Surveyor  General  took  advantage 
of  the  Coast  Series  recessing  at  Cuttack  to  place  Strange  in  “general  professional 
supervising  control  over  the  Ganjam  Topographical  Survey”.  Strange  reported 
well  on  Depree  but  criticised  the  survey  and  mapping  of  hills  [  291,  386  ]. 

On  the  departure  of  Saxton  on  furlough,  John  Dyer  was  brought  down  from  the 
Punjab  and  assumed  charge  of  the  second  party  on  6th  May  1856,  Depree  taking 
over  Saxton’s  partjq  and  the  two  parties  being  thenceforward  known  as  No.  1  and 
No.  2.  Their  total  sanctioned  strength  was  two  officers  in  charge — one  assistant, 
never  appointed — 14  civil  assistants  and  sub-assistants,  and  four  native  surveyors 
or  draughtsmen.  Eight  elephants  were  allowed  for  transport  [  sup.,  373,  421-2  ]. 

During  season  1856-7,  the  planetablers  of  both  parlies  were  employed  in  the 
Tributary  Mahals,  except  for  a  few  who  accompanied  Dyer  to  the  neighbourhood 
of  Sambalpur.  Depree  extended  tnangulation  over  4,000  square  miles  in  the  com¬ 
paratively  fiat  country  west  of  Balasore  in  readiness  for  the  next  season  ; 

From  the  22nd  December  to  the  30th  March  I  nevor  halted  for  a  single  day,  generally 
descending  or  ascending  a  hill,  observing  and  making  a  march  within  the  16  hours,  when  not 
engaged  observing  throughout  the  day,  or  when  not  computing. 
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The  whole  country  presents  a  nearly  level  Burface  with  no  marked  elevation,  the  only 
rises  being  dykes  of  irregularly  shaped  boulders  of  trap  rock  heaped  with  endless  confusion, 
and  not  so  high  as  the  adjacent  saul  tree  jungle,  and  running  for  many  miles  either  north  and 
south,  or  east  and  west,  of  an  uniform  height,  and  covered  with  jungle  treeB  of  the  largest 
dimensions  ;  thus  the. ..country  proved  a  great  obstacle  to  a  large  symmetrical  series  being 
oarried  over  it.  ...  I  was  gratified  to  find. ..a  good  connection  with  the  Parasnath  Series. 

Dense  haze  often  “rendered  every  hill  station  totally  invisible  for  several  days”. 
Sometimes  observations  could  only  “be  carried  on. ..early  in  the  morning  and  late  ■ 
in  the  evening.  The  heat  also. ..began  to  be  oppressive”. 

On  the  9th  March  a  very  heavy  storm.. .delayed  arrival  of  my  tent  until  one  o’clock  a.m., 
and  continued  unabated  during  the  whole  of  the  next  day.  On  the  two  succeeding  days  I... 

[  observed  ]  all  the  principal  angles  by  taking  advantage  of.. .a  gleam  of  sunshine  whenever 
for  a  few  moments  it  illuminated  a  heliotrope,  every  observation  being  obtained  with  a 
referring  mark.  [  The  haze  returned  ]— My  camp  was... becoming  more  sickly,  and  my 
establishment  worn  out  with  the  incessant  labour,  ...  as  well  as  disheartened  by  constant 
exposure  to  the  burning  sun,  with  no  possibility  of  showing  their  own,  or  seeing  my,  signals1. 

He  closed  work  on  30th  of  March  and  marched  in  to  Cuttack  ; 

My  camp. ..since  entering  the  low  and  more  cultivated  country  suffered  very  generally 
from  fever.  They  who  had  escaped  throughout  the  season  have  during  the  march  in  been 
prostrated  by  the  disease,  and  at  the  present  time  a  large  number  of  public,  and  all  my  private, 
servants  are  laid  up.  Dr.  Gillies  in  medical  charge  was  attacked  on  the  1st  instant,  and 
Mr.  d.  Atkinson  the  following  day,  they  having  been  up  to  that  time  in  the  enjoyment  of  good 
health.  I,  who  have  for  two  years  visited  these  pestilential  jungles  without  in  any  way  suc¬ 
cumbing  to  the  climate,  was  yesterday  seized  with  a  severe  attack  of  the  usual  fever  and  ague 
which  may  perhaps  cling  to  me  for  some  time  to  come*. 

Disaster  had  also  overtaken  the  planetahlers  and  Snell  and  Richardson  died 
during  March  and  April.  The  Surveyor  General  suggested  that  a  temporary  transfer 
to  Kashmir  might  be  a  tonic,  but  neither  Depree  nor  any  of  his  assistants  were  fit 
for  the  journey  or  for  a  strenuous  summer  season  in  the  mountains  [  464-5  ]. 

In  the  meantime  Dyer  supervised  a  training  camp  of  junior  sub -assistants  in  the 
neighbourhood  of  Sambalpur,  and  after  selecting  the  dosing  stations  of  Clarkson’s 
longitudinal  series  [  28  ],  laid  out  a  meridional  series  running  north  through  Jashpur 
to  the  Calcutta  Longitudinal  series3.  He  observed  at  28  hill  stations,  and  his  plane¬ 
tahlers  completed  1,560  square  miles  on  the  one-inch  scale.  “  This  proved  an  un¬ 
healthy  season,  but  though  he  buried  the  apothecary... Mr.  Dyer  persevered  and  kept 
the  field  till  14th  May”,  not  returning  to  Cuttack  till  early  June4  [367]. 


Orissa  Coast,  1857-8 

Saxton  returned  from  furlough  towards  the  end  of  September  1857,  and  resumed 
charge  of  No.  1  Party,  Depree  taking  No.  2.  Dyer’s  services  w  ere  lent  to  the  Com¬ 
missioner  for  command  of  a  local  force  raised  from  “armed  paiks”  from  the  service 
of  “various  rajahs  in  the  Tributary  Mahals.  ...  His  local  knowledge  of  Sumbulpur 
acquired  during  his  survey  is  likely'. ..to  be  of  the  very  greatest  service  He  was 
later  transferred  to  the  uncovenanted  Civil  Service. 

AsitwaB  considered  unsafe  to  resume  work  towards  Sambalpur  where  there  had 
been  trouble  amongst  the  troops  [  482-4  ]  both  parties  were  diverted  to  carry  out 
minor  triangulation  with  a  strip  of  planetable  survey  along  the  Orissa  coast  [  28  ], 
Saxton  working  north-east  from  Puri  towards  False  Point,  and  Depree  south-west 
from  the  neighbourhood  of  Balasore.  This  survey  was  specially  important  for  de¬ 
fining  the  coastline  and  it  was  intended  to  oomiect  it  by  a  longitudinal  series  running 
west  from  Point  Palmyras*  [  176  ].  Saxton  reports  very  slow  progress  ; 

I  laid  out  tho  triangulation  up  to  False  Point  before  the  end  of  February,  and  my  whole... 
establishment  has  been  ever  Bince... endeavouring  to  dear  rayB.  ...  This  work  is  still  unfinished. 
Every  member  of  my  party  has  boon  at  work  all  day.  ... 

,.l !  • 

1  DDn.  594  (  287  ),  Depree  to  SO.,  27-4-57.  'DDn.  653  (  112  ),  Depree  to  SO.,  8-4-57.  *kkio. 
67(10-18);  68  (  39^6).  *DDn.  336,  Report  18.50-7  ;  1  inch  8v vs.,  1855-7,  10  Cal.  (  327  ).  *DDa. 
663  (  330  ),  Comnr.  to  Saxton,  18-12-57.  •  DDn.  60:5  (  423  ),  SG.'to  DSG.,  1 8-3-68. 
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From  Hurr!olij>oro...gonorf»lly,  and  about  FoIbo  Point  in  particular,  the  jungle  is  very 
dense. ..and  though  my  stations  occupy  the  Rigbest  spots,  ...  even  to  a  greater  sacrifice  in 
symmetry  Ilian  is  desirable,  a  considerable  amount  of  jungle-cutting  was  absolutely  necessary, 
and  the  groat  difficulty  has  been  in  procuring  labourers  [  477  ].  ... 

From  the  peculiar  circumstances  in  which  the  Rajah  was  placed  the  Collector  refused  to 
direct  him  to  supply  me  with  men,  and  without  his  orders  no  coolies  could  be  had,  and  we 
were  thus  making  scarcely  any  progress  with  very  few  workmen,  the  best  of  whom  were  my 
own  camp  bearers.  Lattorly...the  Collector  directed  the  zemindars. ..to  supply  men,  and  they 
came  in  plenty,  ...  but.. .sometimes. ..without  any  cutting  instruments,  and  were  sent  back.  ... 

The  jungle  is  intersected  in  all  directions  by  large  creeks,  over  which  the  coolies. ..have 
to  be  passed  by  boats.  ...  Nearly  all  the  boats. ..are  at  this  season  employed  by  the  salt  makers. 
...  Every  item  of  supplies  has  to  bo  brought  by  boat,  and  every  note  of  instruction1. 

In  Ms  annual  report  he  notes  that 

nearly  the  whole  of  the  two  parties  has  been  employed  on. ..triangles  extending  between  the 
Chilka  Lake  and  Balasore  for  180  miles.  ...  Most  of  the  stations  had  been  built  by  Mr.  [  Charles] 
Bhelverton,  but. ..some  had  to  bo  entirely,  and  nearly  all  more  or  less,  rebuilt.  Our  intention 
was  to  join  work  near  False  Point.  ...  My  camp  marched  from  Cuttack  on  the  28th  January  and 
reached  the  ground  where  filr.  Shelverton  had  discontinued  work.  ...  We  moved  up  the  coast 
as  rapidly  as  possible,  but  not  clearing  or  building  stations  for  which  materials  had  to  be  pre¬ 
pared.  By  the  end  of  February  stations  were  selected  to  a  few  miies  beyond  False  Point 
Lighthouse,  a  distance. ..of  about  63  miles. 

In  considerable  part  the  country  was  uninhabited  jungles,  under  water  at  highest  tides 
and  intersected  by  formidable  creeks  and  rivers  only  frequented  by  the  salt-making  Malungeos. 
...  I  was  prohibited  by  the  Collector  from  employing  these  men  or  their  boats  [  477  ]. 

The  whole  party  got  into  quarters  about  the  lBt  June  after  what  hns  been  to  every  member 
a  very  arduous  season*. 

On  the  northern  section.  Depree  closed  work  at  the  end  of  May  ; 

Mr.  Ellison  was  directed  to  lay  out  the  series,  Mr.  Chew  to  register,  and  Mr.  MacVittieto 
survey  with  the  planetable  and  perambulator  the  coast  line  and  country  bounding  it  to  a 
distance  of  one  mile  inland  on  the  scale  of  2  inches  =  1  mile.  Mr.  J.  G.  King,  accompanied 
by  Mr.  F.  Adams  and  an  efficient  native  establishment,  I  directed. ..to  the  Damra  River. ..to 
burn  bricks  for  the  Btation  pillars,  and  then  commence  cutting  rays  and  laying  out  the  series. 
...  I  observed  my  first  angleB...on  the  8th  February. 

For  the  first  25  miles  from  Balasore  work  was  impeded  by  ‘‘an  almost  unbroken 
line  of  villages  and  gardens,  rendering  it  necessary  to  clear  every  diagonal  ray, 
and  causing  much  damage  to  private  property”.  Further  south  there  was  difficulty 
in  procuring  labour  for  ray-clearing  and  supplies  of  food,  but  work  continued 
till  the  25th  May  when,  having  failed  to  obtain  further  supplies  of  russud3,  I  was  coinjtellod  to 
desist,  and  started  for  Cuttack  on  the  26th,  arriving  on  the  31st  idem.  I  was  unable  to  lay 
down  the  position  of  Point  Palmyras  as  during  the  south-east  monsoon  no  boat.. .could  venture 
through  the  surf  and  rollers.  The  lighthouse  has  entirely  disapjr»oared,  and  the  island  ap[>oar8 
simply  as  a  small  and  low  sandbank,  scarcely  visible  at  high  tide.  The  mouths  of  the  Damra 
and  Mypurra  could  not  be  surveyed  by  the  appliances  at  the  disposal  of  a  topographical  party. 
There  are  very  extensive  sandbanks. ..which. ..are  not  laid  down  in  the  revenue  survey  map 
[  iv,  187-9  ]. 

I  have  observed  numerous  temples,  villages,  and  tree  flags  for  connecting. ..with  the  revenue 
survey,  and  have  laid  down  all  the  objects  likely  to  be  visible  from  seaward4  [  23,  1 18,  169  ]. 

Triangulation  was  continued  during  1858-9 — George  Howard  to  the  south  and 
Chew  to  the  north — and  the  junction  was  closed  by  Nicolson  and  Chew  during 
season  18G0-16. 
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At  the  end  of  1858,  work  was  resumed  by  both  parties  towards  the  west. 
No.  1,  under  Saxton,  completed  surve}'  of  the  lulls  south  of  the  Mahanadi,  and 
extended  triangulation  southwards  into  Goomsur  and  Patna  wMch  had  only  been 

1  DDn.  664  (  102  ),  Saxton  to  SG.,  31-3-58.  » Svy.  of  Coast,  mbjo.  59  (  1-3  )  ;  Report  1857-8,  DDn. 

336  ;  692  (  395  ),  27-6—58.  *  rati  =  provision*.  *  Report  1857-8,  DDn  .  336  ;  692  (  401  ),  Depree  to  DSG.  ; 

Oot.  1858,  mkjo.  57  (  4—9,  17-22  ).  *mbio.  59  (  29  )  ;  OTS.  Syn.,  xiii  (  42—53 — C  )  A  chart  I. 
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From  sheet  No.  4  of  a  series  of  six  sheets  surveyed  on  one-inch 
scale,  seasons  1855-7. 

Triangnlation  by  Depree  ;  planetable  survey  by  Robt.  Howard  and 
Richardson  ;  lettering  by  Howard.  • 

Fair  copied  in  Surveyor  General’s  Office,  Calcutta,  by  draughts¬ 
man  Sheikh  Meeajan,  and  signed  let  July  1858. 

Jangira  is  16  miles  south  of  Keonjhar  [  Atlas  Sheets  107,  116; 
plate  27  J. 
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touched  by  the  sketchiest  of  route  surveyB  [  167  }.  Though  about  3,000  square 
miles;  of  tri angulation  and' over  2,000  of  planetabling  wer  ecompletod,  the*  Surveyor 
General  was  shocked  at  Saxton  withdrawing  in  the  middle  of  March  after  a  field 
season  of  only  2.J  months,  when  he  had  only  to  observe  at  three  more  stations  to 
make  a  good  junction  with  the  Coast  series  near  Russelcondab  [  367  ;  pis.  1,  28  ] 

Captain  Saxton  advances  the  state  of  the  weather  from  haze  as  the  primary  causa  of  hia 
giving  up  work,  the  sickness  of  his  party  being  only  mentioned  as  a  secondary  reason. 

It  is  well  known. ..that  the  haze.. .gives  way  early  in  April  to  the  change  of  the  wind.  ... 
If  there  is  a  bare  possibility  even  of  more  work  being  obtained,  a  survey  party  is  bound  to 
continue  in  the  field,  and  persevere  in  the  object  for  which  alone  it  is  maintained.  ... 

The  Ganjam  Survoy  party  also  is  now  on  an  augmented  And  expensive  footing  [  172, 
422  J,  and  unless  an  adequate  return  is  rendered. ..it  will  be  necessary  to  consider  whether  it 
will  not  be  advisable  to  reduce  salaries  and  expenditure,  and  to  revert  to  the  old  Beale,  or.. .to 
suspend  the  operations  altogether  if  the  result  is  so  inadequate1. 

On  28th.  December  1858,  Depree  handed  over  charge  of  No.  2  Party  to  Nicolson 
and  proceeded  on  furlough,  and,  whilst  his  sub-assistants  planetabled  nearly  2.500 
square  miles  of  Keonjhar  and  Mayurbhanj,  Nicolson  himself  extended  triangulation 
northward  through  Mayurbhanj  ; 

The  Lieutenant  Governor. ..being  desirous  for  information  regarding  the  capabilities  of  the 
Meghasini  Hill  [  3,823  ft. ;  pis.  I,  3  ]  for  a  sanatorium,.  ...  I  marched  to  that  station. ..in  com¬ 
pany  with  Dr.  Kendall,  civil  surgeon  ofBalasore  [  466  ].  ...  I. ..determined  upon  a  double  series 
of  triangles  along  the  eastern  flank  of  the  meridional  series  [  South  Parasnath  ]  with  the  right 
flank  resting  on  the  extreme  points  of  ridges  running  down  to  the  eastward.  ...  By  the  21st 
February'  I  finished  up  to  Rusumbani  h  s.  ...  I  then  descended  into  the  plains  and  traversed 
the  whole  tract  lying  between  the  hills  and  the  revenue  Burvey  boundary  of  Balasoro.  The 
plains  of  Moharbunje. ..are  densely  wooded  ;  there  is  not  a  single  height  which  could  be  used 
fora  station,  and  very  few  spots  here  and  there  cleared  of  jungle  from  which  the  hill  stations 
could  be  viewed.  ... 

I  resumed  the  triangulntion  in  the  hills  on  the  16th  March,  and  shortly  after  crossed  over 
into  Dhalboom,  an  independent  estate  under  the  Agency  of  Chota  Nagpore.  My  progress 
was  very  slow  after  this  as  very  ha2y  weather  set  in.  My  camp  also  began  to  be  distressed 
from  want  of  supplies,  the  country  being  almost  bra  state  of  famine.  ...  My  heliotropers  very 
frequently’  had- to  give  up  work  and  return  to  camp,  the  villagers  very  seldom  being  able  to 
supply  them  with  anything  but  mowa  flower1,  upon  which  they  themselves  were  subsisting: 

I  reached  the  northern  boundary  of  Dhalbhoom  on  the  12th  April  after  which  I. ..commenced 
...eastward  towards  the  boundary  of  Midnapore,  using  hillocks  for  stations,  and  then  worked... 
back  to  Moliarbliunge,  avoiding  all  very  unhealthy  localities  as  much  as  possible.  I  finally 
quitted  the  field  on  the  2nd  May,  and  arrived  at  Cuttack. ..on  the  15th3. 

Saxton  now  called  attention  to  the  unsatisfactory  patch-work  resulting  from 
frequent  changes  of  programme  ; 

The  Surveyor  General,  in  compliance  with  requisitions  from  different  civil  authorities,  has 
from  time  to  time  directed  my  proceedings.  The  first  special  order  required  a  survey  of  two 
districts  in  the  Cuttack  Tributary  Molials  not  lying  in  contact  with  each  other,  viz.,  Nayapur 
and  Angul  ;  compliance. ..deflected  my  operations  [  172]. 

The  next  orders  were  in  consequence  of  the  Chota  Nagpore  Commissioner  applying  for  a 
eurvey  of  three  districts  in  that  province,  and  I  was  directed  by  the  Surveyor  General  to  survey 
Sumbulpore,  Odeypore,  and  Jushporo,  which  are  not  immediately  contiguous  to  each  other.  ... 

Another  requisition  from  the  Superintendent  of  Cuttack  Tributary  Mehals  was  made  for 
the  unsurveyed  portions  of  his  province  to  be  completed  before  the  Chota  Nagpore  country. 
The  Surveyor  General  approved,....  and  gave  me  instructions  accordingly.  ...  I. ..demurred  at 
my  operations  being  diverted  and  the  continuous  system  being  upset.  ...  The  next  season  my 
triangulntion  was  recommended  in  another  direction,  away  from  the  rest  of  rav  party.  ... 

Under  these  circumstances  the  main-  object,  viz.,  continuous  progress  and  a  complete 
survey  every  season,  became  impossible1. 

He  recommended  that  the  two  parties  should  separate  “for  encouragement  of  a 
ispint  of  rivalry”,  and  that  each  should  be  given  its  own  continuous  programme. 

Continuity  of  mapping  suffered  also  from  the  want  of  topographical  survoy  over 
tho  area  of  the  revenue  surveys  of  1837-42,  and  Thuillior  notos  in  1870  that  ‘‘in 

*DDn.  666  (  20  ),  SO.  to  DIG.  12-4-59.  1  mohira  b ostia  loti  folia,  Parker  {  309- 10).  'uuo  67 

(  1  )  >  58  (  51-2  )  ;  DDn.  594  (  309  )  Nicolson  to  DSG.,  8-7-59.  *  DDd.  41  (  87-90  ),  28-7-60. 
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tho  early  soasona’  "work  the  surveyors  did  not  rendes  their  results  in  uniform-sized. 
shootB  and — tho  original  records  not  being  susceptible  of  reproduction  by  photo¬ 
zincography — the  1-inoh  maps  have  never  been  published”1 * *  [  190  n.4  ]. 

During  seasons  1859-60  and  1860-1,  Saxton  extended  triangulation  across  the 
northern  hills  of  Ganjam  and  then  vest  into  Patna  and  Kalahandi  States,  with  a 
view  to  accelerate  the  publication  of  Atlas  sheet.  No.  107  |  310-1  ].  His  assistants 
continued  survey  of  the  Khond  Hills  covering  the  north-west  area  of  Goomsur  and 
extending  west  into  Kalahandi*.  Claudius  had  been  deputed  to  fill  gaps  in  the 
direction  of  Sambalpur  that  had  been  left  by  D3’er’s  party  during  season  1866-7,  but 
“the  Commissioner.. .prohibited  his  entering  those  localities  just  then,  and  subse¬ 
quently  forbade  his  going  there  at  all  this  season,  in  consequence  of  the  unsettled 
state  of  the  oountry,  and  those  gaps  remain  as  before”.  His  own  triangulation  pro¬ 
gressed  in  spite  of  occasional  interference  ; 

The  only  irregularity  in  the  series  is  owing  to  the  Khonds  near  Murudi  H.s.  having... 
driven  away  my  signallers,  and  at  Subasing  getting  no  signal  I  observed  to  the  single  tree 
near  that  station  [  287  ].  On  visiting  Murudi. ..afterwords,  I  had  the  option  of  fixing  a  station 
mark  afresh  on  the  ray  from  Subasing,  or  reducing  the  observations.  The  former  alternative 
would  have  been  at  the  sacrifice  of  a  Bolid  rock  foundation  for  my  instrument  ...  and  I  choee 
the  latter.  The  direction  and  distance  (  1'6  feet  )  were  carefully  measured  and  recorded. 

The  Khonds  for  a  long  timo  resisted  my... attempts  to  have  the  hill  cleared  for  a  station. 
I  punished  the  headmen  of  3  villages,  and  exacted  a  promise. ..that  my  people  should  be  res¬ 
pected.  Tho  same  inhospitality  occurred  near  Lakka,  and  similar  corrections  hove  to  be 
mode*.  [  On  another  occasion  ]  part  of  my  camp  was  attacked  and  my  people  driven  away, 
and  I  did  not  recover  my  tents  for  a  week.  Mr.  Atkinson  in  another  part  was  compelled 
under  threats  of  violence  to  desist  from  surveying  along  one  boundary  [  I  :  60,  289  ].  Many 
of  rev  daks  are  still  missing  and  some  of  my  supplies  from  Cuttack  never  reached  me4 *. 

During  season  1859-60,  Nicolson  ran  a  longitudinal  series  westward  through 
the  Kol  country  of  Singbhum  and  smith  Chota  Nagpur,  in  extension  of  Depree’s 
series  of  1856-7,  before  handing  over  on  Depree’s  return  from  furlough  in  April  1860. 
He  later  completed  the  junction  of  the  north  and  south  sections  of  the  coast-line 
triangulat  ion,  the  longitudinal  series  from  Point  Palmyras  being  dropped  [  173-4  ]B- 

During  these  two  last  seasons  the  planetablers  of  No.  2  party  completed  the 
detail  survey  of  IMayurbhanj  State,  and  were  then  scattered  to  complete  various 
gaps  in  the  other  states  and  to  push  detail  survey  int-o  Chota  Nagpur.  In  the 
spring  of  1861,  the  party6,  now  renumbered  No.  4,  moved  headquarters  t.o  Doranda 
cantonments  near  Ranchi  with  a  view  to  starting  work  in  Chota  Nagpur  the  following 
season  [184].  The  association  of  these  two  parties  was  now  severed,  and  Saxton’s 
party,  now  No.  3  Topo.  Party,  Ganjam  &  Orissa,  worked  steadily  southward. 

Naturally  the  survey  of  these  wild  unfriendly  hills  could  not  be  carried  out 
with  any  very  high  order  of  accuracy  with  an  annual  outturn  of  300  or  400  Bquare 
miles  for  each  planetahler  but,  writes  Thuillier  as  Surveyor  Genera]  in  1863, 
the  country  is  very  poor,  unimportant,  and  sparsely  populated.  ...  A  very  minute  survey 
would,  therefore,  not  only  be  impracticable  or  very  difficult,  but  is  unnecessary.  ...  The  maps 
...furnish  correct  geographical  information,  and  give  a  sufficiently  fair  representation  of  the 
country  for  a  first  survey  at  a  moderate  cost  [1683. 

The  style  of  drawing  adopted. ..has  been  that  of  the  old  Military  Institution  brought  up 
from  the  Madras  Presidency  [  n,  125-20,  314-21  ;  pi.  12  ;  m,  95-6;  pi.  II  ].  ...  The  chief 
defects  wore  a  harsh  and  stiff  mode  of  representing  the  hill  features  without  due  observance 
of  relative  command  or  difference  of  height.  ...  It  is  most  difficult  to  break  a  long  established 
custom,  or  to  teach  old  assistants... — accustomed  to  a  certain  system  from  their  youth  up — a 
new  method  of  conformity  with  modern  improvements.  ... 

Major  Saxton. ..is  fully  alive  to  the  desirability  of  improving  the  finish  and  general  getting- 
up  of  his  maps.  ...  Supplied  with  good  specimens  of  the  English  Ordnance  Survey  maps,  ... 
I  am  well  pleased  to  mark  the  improvement  which  is  rapidly  taking  place  [  1 70-1,  291  ]. 

lCR  Topo.  1869-70.  Note  on  Index  to  Ganjam  A  Orissa  Svys.  *meio.  57  (  14-5,  18-21  );  58 
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He  is  almost  the  onJy  one  of  the  party. ..who  has  not  suffered  severely  from  the  ill  effects 
of  the  climate.  His  long. ..knowledge  of  the  country  peculiarly  fits  him  for  conducting  a 
survey  of  this  nature.  ...  Results.. .[  are  ]  not  equal  to  some  of  our  first-clasB  surveys  of  more 
favoured  parts  of  the  country,  yet.. .superior  to  those  produced  by  his  several  predecessors1. 

Saxton  continued  to  hold  charge  of  the  party  through  the  wild  borderlands  of 
Bastar  and  Vizagapatam  till  his  retirement  in  1 873,  Undoubtedly  a  higher  standard 
of  topographical  survey  would  have  been  attained  if  communications  had  allowed  of 
regular  inspections  and  frequent  transfers  from  one  field  party  to  another, 


Hyderabad  Survey,  1844-50 

The  Hyderabad  party  had  been  raised  by  James  Carling  in  1 8 1 G  for  the  survey 
of  the  Nizam’s  dominions,  and  was  administered  by  the  Deputy  Surveyor  General 
from  Madras  until  in  1831  it  was  brought  under  the  direct  orders  of  the  Surveyor 
General  [  rv,  248  ].  In  1844,  it  was  under  the  charge  of  Henry  Morland  who  had 
first  joined  in  1828,  and  held  charge  with  frequent  interruptions  from  1829  till  his 
promotion  to  regimental  major  in  1848. 

The  one-inch  survey  was  controlled  by  minor  triangulation  based  on  the  Great 
Arc  and  branch  triangles  thrown  out  in  Lambton’s  days.  In  1844,  the  party  was 
working  in  the  Berar  districts  of  Buldana  and  Akola,  and  a  complete  set  of  57 
small  sections,  each  13£  by  6§  inches,  fair-drawn  from  the  original  field  sections  of 
the  Namala  Circar,  is  still  in  excellent  condition  fpl.  8  ]2.  The  quality  of  survey 
could  not,  however,  be  compared  with  modem  standards  for,  writes  Du  Vernet, 
the  quantity  of  detail  that  can  be  taken  up  monthly  by  an  experienced  surveyor  is  about 
120  sq.  miles,  and  though  occasionally  as  much  as  150  or  180  sq.  miles  may  be  done  by  him,  I 
am  of  opinion  that  the  sub-assistants. ..are  doing  well  prodded  the  work  sent  in  be  good,  and 
that  Major  Morland,  by  demanding  more  work. ..is  harassing  them,  and  forcing  them  into  a 
general  mode  of  execution  very  detrimental  to  the  Government  interest3  [290]. 

During  field  season  1843-4,  with  Morland  on  sick  leave  to  the  Nilgiri  Hills  and  his 
senior  assistant  Andrew  Chamarett  holding  charge,  13,500  sq.  miles  of  circars  “Dow- 
lat-abad,  Macher,  Bassim,  and  Bythulwaddy”  were  surveyed*.  •  In  his  report  for 
1844-5,  Morland  shows  progress  in  the  “Mohoor  and  Bassim  circars”,  besides  the 
completion  during  recess  of  a  |-inch  plan  of  “  Baythulwaddy  circar”  and  a  plan  of 
the  neighbourhood  of  the  Ajanta  caves,  with  descriptive  memoirs6. 

On  Morland  leaving  in  March  1848,  the  Madras  Government  appointed,  without 
any  reference  to  the  Surveyor  General,  Major  John  Brown,  a  Madras  cavalry 
officer  without  any  previous  experience  of  survey,  who  assumed  charge  on  17th 
July.  He  found  that  preparation  of  circar  maps  and  memoirs  was  heavily  in 
arrears,  and  was  directed  to  rectify  this  by  increasing  office  hours  during  recess  rather 
than  by  reducing  field  work6.  An  outturn  of  ‘‘four  square  miles  per  diem... or  700... in 
the  surveying  season  of  6  months”  was  still  expected.  Seven  months  later  he 
estimated  that,  making  no  allowance  “  for  sickness,  casualties,  or  other  con¬ 
tingencies,”  the  remaining  18,000  square  miles  would  be  finished  in  six  years; 
“  The  whole  of  the  arrears  of  office  work  is  completed  ”7. 

The  surveyors  had  frequent  trouble  with  local  officials  who 
were  most  determined  in  exhibiting  every  opposition  and  throwing  obstacles  in  their  way, 
but  [  the  surveyors  ]  having  in  a  very  creditable  manner  shewn  they  were  not  to  be  deterred 
from  their  object,  continued  their  work,  although  in  many  instances  subjected  to  almost  per¬ 
sonal  violence  by  armed  men,  stimulated  and  urged  on  by  the  village  authorities,  and  were 
ultimately  obliged  to  discontinue  their  work.  ...  The  conduct  of  the  offending  parties  has  been 
-brought  to  the  notice  of  the  Resident.  The. ..country  was  generally  much  disturbed  from 
the...Rohillos  and  other  mercenaries  plundering  the  villages,  which  were  in  many  instances 
entirely  deserted,  and. ..no  assistance  or  supplies  were  to  be  obtained*  [  478  ]. 

1OR  Topo.,  1860-2  [  29-30  ),  15-4-63.  'mbio.  70  (11-69).  *  Dili).  522  (  260  ),  to  SG.,  13-1-17. 

4  DDn.  452  (  329  ),  mtuo.  70  (  79-81,  115  ),  Ajanta.  BuldSna,  Chikhli.  •  mbio.  70  (  3,  4.  1 1 . 92,  121  ).  4  DDn. 

692  (2  ),  SG.  to  Brown,  21-2—49;  svy.  made  first  by  separate  circara,  but  from  1854  continuoualv  to 
geogl.  limits  ;  JO  Cal.  (  283  ).  » DDo.  529  (  8  ),  29-9-49.  4  DDd.  693  (  69  ),  Report  1848-9,  14-7-49'. 
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During  1849-BO  work  was  carried  on  in  Gawilghur  and  ChiUura  drears'  ; 

Th*- very  great  heat.. .in  the  valley  towards  the  banks  of  the  Taptee...in  the  month  ot 
April  greatly  crippled  my  means. ..of  completing  this  portion  of  the  northern  boundary,  as  the 
whole  of  my  party  were  prostrated  by  fever,  and  at  one  time  I  had  not  a  single  available  sub¬ 
ordinate  that  oould  carry  on  the  details  beyond  ten  days  at  a  time.  ... 

The  village  authorities. ..displayed  every  disposition  to  oppose  our  proceedings  but,  — 
finding  that  we  would  not  yield  to  their  wishes  by  quitting  the  field,  they  gradually  gave  in. 
and  the  party  resumed  their  duties  without  further  inconvenience,  excepting  at  the  village  of 
Amlali  in  the  Koorah  pergunnah,  ...  where  we  were  threatened  with  violence.  My  camp  was 
robbed  and  an  armed  party  of  upwards  of  600  individuals  assembled  for.. .attacking  our  party. 

The  quantity  of  work  completed  this  season. ..amounts  to  1,852  square  miles,  and  the 
triangulation. ..to  the  southwards  and  to  northward  was  carried  on  by  myself  and  Mr.  Turnbull*. 

On  learning  of  these  disturbances  the  Resident  recommended  that  “the  survey 
should  be  discontinued  or  removed  to  another  quarter,  because  no  protection  can. 
be  afforded  in  the  present  political  condition  of  the  country”.  The  Surveyor 
General  thought  that  this  local  opposition  was  largely  due  to  Brown’6  lack  of 
tact  and  failure  to  win  confidence.  Being,  moreover,  dissatisfied  with  his  lack  of 
professional  knowledge  and  having  no  other  officer  to  recommend  in  his  place,  he 
asked  permission  to.  close  down  the  survey  for  at  least  two  years,. 

during  which  interval  it  would  be  in  my  power  to  train  an  officer  to  succeed  him,  provided  a 
gentleman  sufficiently  young  and  possessing  the  requisite  elementary  qualifications  as  a 
draughtsman  and  mathematician  be  selected.  In  the  meantime  the  sub-assistants  of  the 
.Hyderabad  Survey  might  be  dispensed  with.. .to  other  efficient  parties  where  their  services 
would  be  turned  to  good  account,  and  their  work  properly  supervised.  The  whole  party  could' 
then  be  re  assembled  at  a  moment’s  warning  whenever  the  Government  might.. .order  it.  ... 
Major  Brown  would  quit  the  Survey  Department3. 

These  proposals  were  approved  and  the  survey  was  closed  down  with  effect 
from  December  1850  [  384  ]4. 


Hyderabad  Survey,  1855-66 

In  July  1853,  the  Resident  at  Hyderabad  agreed  that  the  survey  might  well 
be  resumed,  “specially  as  the  Berar  districts,  where  obstacles  and  inconvenience 
formerly  occurred,  have  lately  been  transferred  to"  British  management”®. 

By  treaty  of  1804,  the  Berar  districts  of  Amraoti,  Buldana,  Akola,  and  Yeot- 
mal;  had  been  ceded  hv  Nagpur  to  the  Nizam  [it,  133  n.i  ],  and  in  1853,  on  the 
death  of  the  Nagpur  Raja,  Baghoji  m,  the}’  were  attached  to  the  newly  formed 
Central  Provinces  for  adminstration  by7  the  British6  [  m,  90  n.5  ].  Various  adjust¬ 
ments  as  between  the  Nizam  and  the  British  were  effected  under  a  treaty  of  I8607. 

James  Mulheran,  who  had  joined  the  Great  Trigonometrical  Survey  in  1834. 
and  had  recently  held  charge  of  the  topographical  survey  of  the  North-West  Hima¬ 
laya,  was  selected  for  the  charge8.  Leaving  Dehra  Dun  on  8th  January  1855,  he 
did  not  reach  Ellichpur  till  5th  April,  a  journey  of  87  day’s,  including  halts  occasioned 
by  bad  weather.  He  commenced  triangulation  from  stations  of  the  Great  Arc  north 
of  Ellichpur  on  27th  October,  and  with  two  newly  appointed  young  sub-assistants 
had  by  April  1856,  covered  an  area  of  2,500  square  miles  with  675  triangles9. 

Of  the  establishment  of  1850,  Turnbull  and  James  McGill  had  died,  Long  and 
James  Peyton  had  resigned,  and  Leigh  alone  remained  to  rejoin  from  Cuttack  during 
1856.  The  younger  Chamarett  joined  from  the  Punjab,  and  three  Indian  surveyors 
were  recruited  and  trained  [  447  ].  With  a  party  of  seven  Mulheran  completed  about 
1,800'square  miles  of  detail  survey7  during  season  1856-7,  finding  considerable  discre¬ 
pancy  with  Brown’s  Burvey  of  1849-50  in  Amraoti  District. 

Jmaps,  mbio.  70  (95-6).  *DDn.  693  (43),  Report  1849-50,  Ellichpur,  10-7-50.  *DI)n.  542 
(29),  DSG.  to  Mil.  Dept.',  17-7-50.  4  bmc.,  8-10-50;  DI)d.  626  (  313);  542  (  271  ),  Report,  1850-1  ; 

1  .lDch  circar  maps,  184(f-7,  JOCai.  (  283—4,  288-9  );  $-inch  (  285-7  );  Berar,  1844— 65  ^  287r-$,  291 
‘DDn.  546  (  233  ),  Readt.  to  SG.,  5-7-63.  *  treaties  of  6-0-53  &  1855.  7mrio.  Miac.  340-0-83,  16-m. 

map  of  Nizam’e  Dominiona  &.  .AB&igDed  Dista.  of  Berar  from  orgl.  of,  2-1-57  ;  ib.  66  (  .3  ) ;  lO  Gal,  (  282  ); 
24  m.,  abewiug  adjustments  of  1860.  *  appd.,  1-1—55.  •  Geo.  McGill  &  dames  Smith  ;  DDn.  336. 
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Although  there  had  been  a  mutiny  of  troops  at  Aurangabad,  and  gangs  of 
RobiLIas1  had  attacked  the  Residency  at  Hyderabad,  the  party  took  the  field  in 
October  1857,  with  three  sub-assistants  and  five  Indian  surveyors.  Towards  the  end 
of  the  season  McGill  found  his  area  overrun  by  troops  of  the  rebel  leader  Tant.ia' 
Topi,  and  the  Surveyor  General  asked  the  Resident  for  an  escort  [  485-6  ]  ; 

This  pergana,  altho’  of  no  value  per  ee,  is. ..part  of  a  tract  the  survey  of  which  should  be 
completed  and  free  from  all  gaps.  ...  Mr.  McGill  acted  judiciously  in  retiring,  the  Rohillas  . 
having  twice  advanced  to  threaten  his  party.  ...  It  will,  however,  be  very  .  desirable  to  com-' 
plete  the  undertaking  next  season,  and  1  would  strongly  recommend. ..an  additional  guard. 

When  I  carried  the  Great  Arc  series  through  that  jungly  tract  in  1838-9  [iv,  42,  473], 
an  escort  of  60  horsemen  was  assigned  to  me,  ...  but  finding  the  country  quiet,  and  the  in¬ 
habitants  well  affected,  I  was  enabled  after  a  short  time  to  dispense  with  bo  large  an  escort*. 

In  December  1858  McGill  had  to  withdraw  hurriedly  from  a  strong  party  of 
Tantia’s  men,  and  Mulheran  had  to  divert  his  triangulators  to  the  south.  He  him¬ 
self  was  running  a  series  of  triangles  eastwards  from  the  Great  Arc  towards  Nagpur 
to  fix  points  for  Vanrenen’s  revenue  survej’  party  [  268  ]  which 

he  accomplished  in  his  usual. ..able  style,  but  his  progress  was  frequently  interrupted  by  the 
disturbed  state  of  the  country  and  the  vicinity  of  bands  of  rebels  under  Tantia  Topi  and  others 
who  were  scouring  across  his  lino  of  operations.  He  himself  and. ..his  detached  parties  were 
several  times  in  danger,  but. ..the  work  was  successfully  carried  out3  [485-6]. 

For  season  1860-1  Mulheran  had  six  sub-assistants4  and  as  many  Indian 
surveyors,  and  completed  survey  of  the  British-administered  districts  north  of  the 
Penganga.  Whilst  McGill  took  a  share  of  the  triangulation,  Andrew  Chamarett, 
a  first-class  planetabler  like  his  father  before  him  [rv,  256-7  382],  was  responsible 
for  training  and  supervision.  The  survey  of  the  Nizam’s  Dominions  with  the 
“assigned  districts”  of  Berar  was  completed  by  the  end  of  season  1865-6,  20,578 
square  miles  having  been  added  by  Mulheran  since  1855. 


NlLomi  Hnis,  1844-52 

The  Nilgiri  Hills  had  been  topographically  surveyed  on  the  one-inch  scale  by 
Benjamin  Ward  between  1821  and  1823  [in,  111-3  ].  In  1843  the  Directors 
called  for  a  large-scale  survey  of  the  cultivated  areas  for  revenue  purposes,  and  in 
March  1844,  John  Ouchterlony  of  Madras  Engineers  was  appointed  to  the  charge6. 
He  was  placed  under  the  professional  direction  of  the  Deputy  Surveyor  General 
at  Calcutta,  and  furnished  with  instruments  from  the  Nellore  topograpaical 
survey  that  had  just  been  closed  down.  Charles  MacMahon,  also  of  that  survey, 
was  posted  to  his  detachment. 

The  Survejmr  General  thought  Ouchterlony  should  make  a  topographical  survey 
on  the  lines  of  Wroughton’s  survey  of  Sohagpur  of  1841-2  [  rv,  228],  basing 
his  triangles  on  Lambton’s  Great  Arc  that  passed  through  Coimbatore.  He  sup¬ 
ported  Wroughton’s  instructions  with  an  elaborate  note  on  the  conduct  of  trigo¬ 
nometrical  surveys8  [  rv,  476  ;  V,  297  ].  What  the  Directiors  had  actually  called 
for,  however,  had  been  a  large-scale  survey  for  registration  of  grants  of  land  ; 

You  should  be  provided  with  a  detailed  survey  and  map  of  the  Neilgherry  Hills,  distin¬ 
guishing  the  lands  in  the  occupation  of  the  Government  and  private  individuals — those  brought 
under  cultivation  by  the  Burghers — those  which  are  to  be  left  in  the  permanent  occupation 
of  the  Todas — and  those  entirely  unoccupied,  over  a  portion  of  which  the  Todas  have  been 
accustomed  to  pasture  their  herds7. 

On  realising  that  the  survey  was  to  be  primarily  for  revenue  purposes,  the 
Surveyor  Genoral  qualified  his  earliest  letters  ; 

My  despatch  of  the  4th  October  enterod  very  fully  into  the  details  of  the  difficult  subject 
of  surveying  a  mountainous  country  like  the  Neilghorriea.  ...  It  is  clear  that  if  your  survey  is 
conducted  on  the  accurate  system  proposed  by  me,  it  will  not  only  produce  all  the  information 

1  of  Afghiin  orig  in  ;  for  Rohilla  Ware,  1774,  1794  t>.  Index,  vol.  I.  1  DDn.  650  (  140  ),  4— 6-68.  *  DDn. 

594  (361  ),  8  G. ’ll  Re[>ort,  1859—60,  6-10—60.  ‘Leigh,  Chamarett,  McGill,  Smith,  Daly,  Farrell.  ‘mho., 
29-3-44.  ‘DDn.  491  (  1 10  ),  from  SG.  4-10-44.  ‘od.  to  M.,  21—6 — 43. 
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necessary  for  the  revenue  statistics  of  the  district,  but  will  also  furnish  very  valuable  materials 
for  geographical  purposes,  which  may  be  incorporated. ..into  the  Atlas1. 

Ouchterlony  was  directed  to  combine  a  geographical  Burvey  for  the  Surveyor 
General  with  the  details  required  for  the  Revenue  Department.  He  completed  this 
Burvey  on  scale  1,000  feet  to  an  inch  by  1848,  together  with  a  statistical  memoir*. 
All  work  for  the  Revenue  Department  was  closed  down  in  1851,  and  it  was  then 
suggested  that  he  should  employ  his  skilled  topographical  assistants  to  Burvey  the 
Kundah  Hills  to  the  Bouth-west*  and  also  a  small  tract  of  Coimbatore  to  the  east, 
completing  at  the  same  time  a  general  }-hmh  map  for  the  Atlas  of  India. 

The  topographical  operations  of  the  unsurveyed  tracts  may  for  the  sake  of  expedition  bo 
taken  up  on  a  scale  of  2  miles  per  inch  in  the  field,  but  a  reduction  on  the  prescribed  scale  for 
the  Atlas,  will  also  be  required,  and  the  delineation  of  the  geographical  lines  must  be  very 
carefully  attended  to  [  363  ]4. 

Ouchterlony  continued  one  more  year  under  the  direct  orders  of  the  Surveyor 
General,  but  the  Madras  Government  grudged  his  employment  on  work  that  was  of 
no  value  for  revenue  purposes  ; 

Seeing  that  this  work  has  already  occupied  Captain  Ouchterlony  upward  of  a  year,  and  will 
apparently  continue  to  occupy  him  for  an  indefinite  period  in  the  agreeable  climate  of  the  bills, 
and  having  daily  experience  of  the  great  want  of  Engineer  officers  to  superintend. ..works  of 
pressing  and  real  importance  and  utility,  ...  the  Governor  in  Council  directs  me  to  express  the 
hope  that  the  services  of  Captain  Ouchterlony  may  be  early  made  available6. 

His  services  were  thereupon  restored  to  the  Madras  Government6  and  the 
assistant  survej’ors  discharged  or  transferred  to  other  survey  units.  Amongst  the 
valuable  geograpliical  material  handed  in  were  a  “Map  of  the  Neilgherries  and 
resurveyed  portion  in  the  vicinity  of  Chinoor  and. ..in  the  Coimbatoor  District,  scale 
4  miles  to  an  inch,  dated  18th  December  1852”,  besides  charts  of  triangles  [  290-1  ]7. 

In  spite  of  the  lack  of  interest  shown  by  the  Madras  Government,  their  engineer 
at  Kotagiri  was  anxious  to  get  a  copy  of  tbe  map  in  1856 ; 

Captain  Ouchterlony  informs  me  that  he  prepared  for  the  Geographical  Survey  of  India 
a  map  containing  in  one  section  Danaikencottah  and  the  slopes  of  the  Neilgherries  adjacent, 
together  with  the  Hussanoor  Ghaut,  and  in  another  section  the  valley  of  the  Bowany  River 
and  that  tract  north  of  Coimbatore  marked  ‘‘unsurveyed”  in  the  printed  map. 

These  sections  would  be  most  valuable  and  useful  to  me8. 

>  DDn.  491  { 123-4  ) ;  SG.  to  Ouchterlony,  28-12-44.  *  10  Cai.  (  360-2  )  ;  mtuo.  129  (  1  ),  litho.  reduc¬ 

tion  on  pinch  scale  ;  Markham  (  190)  ;  memoir,  JMLS.  XV  (  1  )  ;  connected  to  ots.  1871.  ‘riae  to  8G13  ft. 
■*DDn.  B42  (  234  )  ;  SG.  to  Ouchterlony  &  Mil.  Dept.,  26-6-61.  ll)Dn.  646  (  179 ),  Ft.  St.  Geo.  to  Govt, 
of  India,  27-11-62.  ‘bwc.,  14-12-62.  7mbio.  1 29  {  1,  a,  b  ).  'DDn.  677  (  8  ),  Civ.  Engr.,  7th.  Div.  to 
o  E.  Ft.  St.  Geo.,  31-5-56. 
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TOPOGRAPHICAL  SURVEYS  r  BENGAL,  BOMBAY,  BURMA 

Calcutta,  1845-54  —  North-East  Frontier  —  Chola  Nagpur,  1860-1  —  Upper 
Proinnces  &  Oudh —  Himalaya  Mountains,  1846  52- — Central  India  cfc  Gwalior — - 
Jldjputana  —  Bombay  —  Sind  —  Buh.ma  —  Pegu  Surrey,  1853-66. 

fnHURE  >s  1)0  end  to  the  survey  and  re-survey  of  a  •flourishing  city  such  as 
I  Calcutta.  By  1840  the  important  surveys  carried  out  by  John  Schalch 

l  between  1820  and  18241  [  m,  13  ]  had  become  seriously  out  of  date,  and  from 

1841  a  meticulous  survey  of  the  outlying  suburban  area  was  put  in  hand  under  a 
deputy  magistrate,  Michael  Crow  [  rv,  192  ;  v,  249  ].  Surveys  in  Ballygunge, 
Howrah,  and  Kidderpore  were  carried  out  later  by  Alexander  Daniell  whilst  head 
assistant  at  revenue  survey  headquarters  [  rv,  192  ;  v,  183  n.4,  440  ]*. 

During  1845  Frederick  Simms,  who  had  come  out  to  India  as  consulting  engineer 
for  railway  construction,  offered  to  carry  out  a  new  survey  of  Calcutta  that  would 
meet  all  engineering  requirements.  He  was  asked  to  consult  Crow  and  obtain  his 
“suggestions  on  local  peculiarities”,  and  then  to  point  out  “the  best  mode  in  which 
the  existing  survey  can  be  practically  expedited”.  He  was  later  asked  to  put  up 
a  plan  for  making  an  entirely  new  survey  of  the  City  of  Calcutta  and  its  immediate  environs, 
to  be  as  minute  in  all  details  R3  is  possible,  ...  and  to  be  plotted  upon  a  large  scale  whereby 
such  minutiae  can  be  shown  in  plan  for. ..facilitating  the  genera!  improvement  of  the  city. 

He  asked  for  four  district  surveyors — at  least  36  detail  surveyors — besides 
“a  few'  draftsmen  and  waiting  clerks” — and  proposed  to  divide  Calcutta  and 
its  environs  into  four  districts...— the  North  district — the  Fort  district — the  City  district — and 
the  South  district.  ...  Districts  would  be  sub-divided  into  small  blocks... encompassed  by 
streets  or  roads,  each  block  to  be  allotted  to  one  or  more  detail  surveyors.  ... 

The  general  map  should  be  plotted  to  any  large  and  convenient  scale,  so  that  the  whole 
might  be  contained  upon  six  or  eight  sheets,  and  could  be  mounted  to  form  one  or  more  sheets. 
...  This. ..should  be  engraved  on  copper  plates  thht  it  might. ..be  preserved  and  altered  from 
time  to  time.  ...  I  would  also  recommend  that  the  surveys  of  the  blocks  with  all  their  detail 
be  plotted  upon  a  still  larger  scale,  and  bound  together. ..for  the  use  of  the  Government5. 

On  Crow’s  death  in  18474,  Simms  was  directed  to  take  over  all  the  establishment, 
records,  and  instruments  of  Crow’s  department  [  249  ],  and  to  organize 
a  proper  establishment  and. ..a  plan  for  surveying  and  taking  the  levels  of  the  town.  ...  The 
survey  now  in  contemplation  is. ..to  be  in  aid  of  the  operations  of  the  Committee  of  Municipal 
Improvement  which. ..will  shortly  be  established  [  m,  13  ]6. 

In  September  he  put  up  specimens  of  the  style  of  survey1  he  proposed  ; 

A  General  Map  of  the  City. ..laid  down  to  a  scale  of  one  inch  to  300  feet  which,  being  the 
same  as  thnt  of  Punchenagrom  survey  [  rv,  192  n.l  ],  will  readily  unite  with  thoBe  plans  to 
make  a  perfect  map  of  Calcutta  and  its  environs.  The  scale. ..will  show  every  building  of  any 
consequence,  and  whenever  a  more  minute  knowledge  of  particulars  is  required  reference  can 
at  once  to  made  to  the  book  of  block  plans  upon  a  large  scale.  ...  All  purposes  will  be  answered 
without  the  construction  of  an  unwieldy  and  inconveniently  large  general  map. 

The  size  of  the  map  of  the  city  contained  within  the  river,  the  Circular  Road,  and  Tolly’s 
Nullah  [  1  :  65,  n.5  ]  will  bo. ..about  9  feet  long  and  4  feet  broad.  ...  I  propose. ..block  plans... 
three  times  the  scale,  ...  namely  1  inch  to  ton  feot.  These  block  plans  will  be  numbered  and 
referred  to  in  a  skeleton. ..whereby  any  particular  block  may  bo. ..referred  to  at  once.  When 
completed  they  should  be  bound  into  a  volume  or  volumes,  ...  and  these  I  would  most  cer¬ 
tainly  prepare  in  duplicate.  The  General  Map  might  be  engTaved. 

'JO  Cat.  (  191  ),  132  ft.  to  inch.  «mrio.  46  (  43  ),  186  (  33  ).  5  brc.,  22-7-46  (  47  ),  from  Simms, 

8-6-40.  4  not  1846  as  in  Vol.  IV,  p.  192.  ‘  BRC.,  18-8-17  (  68  ). 
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lie  asked  for  a  large  increase  of  Btaff,  as  from  the  existing  establishment 
it  is  hopeless  to  look  for  the  completion  of  the  survey  and  maps.  ...  The  next  twenty  yearn 
would  not  see  it  completed.  Buch  dilatory  proceedings  neither  suit  my  inclinations  nor  the 
desires  of  Sir  Herbert  Maddook1  with  whom  the  City  survey  originated®. 

To  prevent  opposition  from  property  owners,  leg*!  authority  was  obtained  to 
enter  private  premises,  though  no  attempt  was  made  to  survey  their  limits  ; 

A  notion  prevails.. .that  the  business  of  the  surveyors  is  connected  with  taxation,  and  that 
any  delay. ..will  retard  the  levying  of  taxeB.  ...  I  would  suggest. ..making  public. ..by  beat  of 
tom-tom  the  objocts  of  my  survey. ..and  the  penalties  attending  its  obstruction.  ...  Refusals  are 
not  confined  to  the  native  populat  ion,  but  frequently  occur  amongst  the  Europeans.  EsjiecialJy 
do  the  durwans  refuse  entrance  when  their  employers  are  absent.  If  such  opposition  was 
evinced  when  the  object  of  the  survey  was  generally  believed  to  be  the  improvement  of  the 
Banitary  condition  of  the  toVn,  how  much  more  violent  it  would  have  become  had  I  attempted 
to  enquire  about  private  property  and. ..boundaries  f  i  :  51-4  ;  m,  12  ]s. 

Survey  was  completed  by  the  end  of  1849,  and  three  seta  of  the  block  plans 
were  submitted  on  scale  100  feet  to  an  inch,  two  sets  bound  up  for  local  use,  and 
the  third  “in  four  tin  cases”  for  the  Court  of  Directors.  Simms’  report  of  80  pages 
was  dated  14th  August  1850,  and  published  in  Calcutta  in  1851  ; 

The  boundary  of  Calcutta  proper,  or  the  limits  of  the  Supreme  Court,  is  laid  down  from 
the  Proclamation  of... 10th  Bept.  1794  [1:54].  ...  In  finding  the  boundary  at  the  north  end  of 
the  town  where  much  of  tho...Maharatta  Ditch  is  filled  up  and  obliterated  [1  :  51  ],  I.. .ac¬ 
knowledge  tho  assistance  of  Air.  J.  Rowe,  the  Surveyor  to  the  Commissioners  for  the  Improve¬ 
ment  of  Calcutta,  who. ..knows  more  of  the  local. ..defails. ..than  any  other  person  living  [  rn, 
448  ;  rv,  457  ].  ...  Area  of  Calcutta,  7'80755S  square  miles.  ...  Population,  ...361,369  souls; 
probably  rather  under  than  over  the  actual  numbers.  Census  carried  out  by  Chief  Magistrate 
gave  population  413,182  souls4. 

Hirst  records  in  1915  that  the  large-scale  block  plans  “were  lent  to  me  in 
connection  with  the  finding  of  the  High  Court’s. ..boundary.  Simms’  work  was 
the  first  large-scale  survey  of  Calcutta  that  was  in  any  way  accurate”6. 

The  tliird  set  was  taken  home  by  Simms  himself,  and  passed  to  John  Walker, 
“the  Company’s  Geographer”,  to  be  reduced  as  a. general  map  for  publication  in 
London  “where  only  it  could  be  engraved”6. 

:  Simms  had  confined  his  survey  to  the  city  and  municipal  area  of  which  various 

small  gaps  were  filled  in  by  surveys  carried  out  under  Thuillier’s  direction.  The 
Panchannagram  survey,  however,  had'not  been  sent  to  England,  but  after  comple¬ 
tion  by  Smyth  was  made  up  locally  with  old  material  and  published  in  Calcut  ta  on 
the  6-inch  scale  in  1854  [250].  The  first  copies  of  Walker’s  map  reached  Calcutta 
early  in  1859,  bearing  the  caption  ; 

Plan  of  Calcutta  from  actual  survey,  1847-9,  by  Frodk.  Walter  Simms,  F.R.a.s.,  ...  Civil 
Engineer,  Consulting  Engineer  to  the  Government  of  India.  Suburbs  of  the  town  are  from 
surveys  subsequently  furnished  by  Major  H.  L.  Thuillior,  ...  executed  by  himself  and  Capt. 
R.  Smyth.  Revised  to  1857.  Reduced  and  Engraved  by  J.  &  C.  Walkor,  scale  390  feet  to 
inch,  on  4  shoots,  price  16  shillings,  or  Ten  Rupees". 

Thuillior  took  immodiate  steps  to  combine  it  with  the  Panchannagram  survey  ; 

'  The  long-expected  new  Plan  of  the  City  of  Calcutta  engraved  in  England  fr^m  Mr.  Simms, 
survey. ..has  been  sent  out  to  the  extant  of  25  copies  only.  ...  This  plan  is  a  very  valuable  one 
indeed,  ...  shewing  alf  tho  improvements  up  to  a  lata  data,  as  well  as  the  river  Hooghly  and 
the  towns  of  Howrah,  Seebpore,  Ac.  on  the  opposite  bank,  surveyed  expressly  for  this  purpose 
under  rip  own  superintendence  in  1856,  owing  to  Mr.  Simms  having  omitted  to  embrace  it  in 
his  survey.  ...  Advice  has  rocontly  reached  mo  of  a  largo  number  of  copies  [  500  ]  having 
been  shipped  via  tho  Cape. 

•  From  this  largo  plan,  wluch  is  on  a  Beale  of  nearly  14  inches  to  a  milo,  a  reduction  has  been 
made  in  this  office  to  6  inches. ..to  connect  it  with  Maj.  Smyth's. ..plan  of  the  suburbs  (  called 
Punohannogram  )  on  the  same  scale,  ...  which  I  have  Jong  been  anxious  to  lithograph  to  meet 
the  pressing  wants  of  the. ..new  Railwaj-  Companies,  as  well  as  for  the  new  drainage  works*. 

,  1  (  1 7 90  1 S 7 0  ) ,  scs.  Drp.  Govr.  Bengal,  1 R 4 5-45  ;  DIB.  *  mtc.,  29-12—47  (  20  ),  from  Simma,  25-9—47. 

1  imc.,  24  11  — 4 7  (  31  ),  from  Simms,  22-11—47  ;  Report,  1 4—8-50,  10  Cat.  (  192  ),  fd.  bks.,  27  vols.  4  Simm6, 
Calcutta,  1851;  (iso.  Lib.  F-e-59  (a).  ‘Hirst  (Calcutta)  (22).  *B  to  od.  Rev.,  7-1-52  (  36). 

’  Markham  (  407  ) ;  JO.  Cat.  (  192  )  ;  miuo.  Misc.  ;  44  (  29-A3  ) ;  45  (  2-10,  14-20  ).  ■  OB  Bn.  LB.,  1857-8 

(  29-30  ),  from  I)SG.,  2-4-59. 
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Whilst  indenting  for  a  further  supply  for  “Government  offices  and  Bale  to  the 
public”,  Thuillier  pointed  out  that  there  was  a  plan  on  scale  3  inches  to  a  mile 
“now  actually  advertised  for  sale  in  Calcutta”.  This  had  been  pirated  from 
Simms’  original  block  plans  that  had  remained  in  Calcutta  by  Mr.  Heysham,  a 
Dy.  Collector  of  Calcutta,  and  “lithographed  in  London  on  his  own  account  ”x 
[^23-4  ].  Thuillier  pointed  out  that  the  official  6-inch  plan  could  now  be  obtained 
from  the  Conservancy  Department,  and  a  few  months  later  reported  that  “there 
are  plenty  of  Simms’  plan  available  in  this  office  should  they  be  required”*  [  250  ]. 

A  special  copy  of  the  new  6-inch  map  was  mounted  on  rollers  and  presented  to 
the  Lieutenant  Governor  in  March  1861.  The  map  bore  the  legend — 

City  and  Environs  of  Calcutta,  including  the  Government,  estate  of  Punchannogram,  with 
Allipoor,  Khiderpoor,  Garden  Reach,  Seebpoor,  Howrah  &  Sulkea  ;  1852-6;  scale  6  inches 
to  one  mile. 

Materials — City  of  Calcutta,  reduced  from  r.  w.  Simms’  map  of  1847-9 — Environs... 
Major  R.  Smyth’s  survey  of  1852 —  ...  Pargana  Majoorah,  from  the  survey  of  Major  Ralph 
Smyth  of  1849-50 — The  Botanical  Gardens  from  the  survey  of  Mr.  w.  a.  Wilson...  184 5-6 — 
River  Hooghlv,  Seebpoor,  Howrah,  Sulka,  and  Goosree,  from  a  survey  made  under  the  superin¬ 
tendence  of  the  Deputy  Surveyor  General  in  18  503. 

Drawn  on  transfer  paper.. .and  lithographed  by  Mr.  H.  M.  Smith,  at  the  Surveyor  General’s 
Office,  January  1863*. 

The  survey  of  the  “Hooghly  River  and  environs  of  Howrah”  embodied  in  the 
6-inch  map  had  been  made  by  Seta  Ram  Missarof  Gastrell’s  party,  and  in  granting 
him  a  bonus  of  two  months  pay  Thuiller  writes  that 

the  mutsuddeo  has  carried  out  the  instructions. ..very  much  to  my  satisfaction,  and  has  pro¬ 
duced  a  creditable  survey,  which  was  beset  with  many  difficulties  arising  from  the  crowded 
state  of  the  river  with  shipping,  as  well  as  from  the  inclement  state  of  the  weather5. 

Early  in  1848,  in  connection  with  schemes  for  drainage  and  water-supply,  Simms 
had  run  levels  “through  all  the  principal  thoroughfares”,  and  carried  them  to  Palta, 
about  20  miles  north  of  Calcutta.  These  he  had  based  on  “the  zero  of  the  tide 
gauge  of  Kyd’s  Dock”,  hut  he  had  left  no  benchmarks,  and  in  1853  Thuillier  had 
to  re-level  from  Kidderpore  to  connect  to  the  Surveyor  General’s  Office  [70]6. 

In  1852,  at  the  request  of  the  Governor-General  a  special  one-inch  map  of  the 
country  10  miles  round  Calcutta  was  prepared7. 


Nokth-East  Frontier 

Knowledge  of  the  north-east  frontier  was  being  gradually  extended,  sometimes 
by  the  travels  of  scientists  as  in  the  search  for  the  tea  plant  [  rv,  204  ],  and  later 
by  the  tours  of  Dr.  Hooker  through  Sikkim  and  the  Khasi  Hills  [  186  ].  In  more 
remote  areas  political  officers  occasionally  had  the  company  of  a  trained  surveyor. 
John  Butler8  tells  of  a  tour  in  December  1844  through  the  Naga  Hills  with  John 
Thornton  [  rv,  203-4,  392  ]  ’> 

Our  surveyor  came  into  camp  completely  exhausted,  and  we  thought  he  was  attacked  by 
fever.  ...  He  was  a  very  abstemious  man,  and  was  alwayB  boasting  of  the  inexpressible  delight 
he  experienced  in  satisfying  his  thirst  from  every  limpid  stream  and  eating  sweet  biscuits. 
...  On  this  distressing  march  he  had  swallowed  a  quart  of  cold  water,  and  he  came  into  camp 
as  pale  as  death,  and  talked  of  going  to  bed  directly.  ...  We  gave  him  a  pint  of  warm  porter, 
and  ho  ralliod  instantly,  ond  with  a  dish  of  hermatically  sealod  soup  [  364  ]  and  a  slice  of 
ham,  he  Boon  got  over  his  fatigue,  and  ever  afterwards  he  failed  not  to  join  our  party  in  a 
substantial  luncheon  on  cold  fowl  and  bacon  or  beef  with  a  glass  of  brandy-and -water*. 

.  The  following  year  Butler  visited  the  Angiimi  Nagas.  He  left  Nowgong  on 
20th  November  with  “a  hundred  men  of  the  2nd  Assam  Light  Infantry”  as  escort, 
“an  apothecary  to  attend  the  sick,  as  well  as  an  uncovenanted  surveyor”- — again 

‘HeyBbam’B  map,  1850,  GOO  ft.  to  inch,  mbio.  44  (1  ).  •  DDn.  554  (  28-34  ),  from  DSG.,  1-6-59  & 

6-3-60 ;  alao  DDn.  11  (3),  fwd.  to  SG.,  10-3-60.  »  di.r.  30/25  (  166  ),  DSG.  to  Gnalrcll,  21-8-50. 

/including  Ihoee  by  Daniel!  [181].  *  MBIO.  44  (  27-8  )  ;  10  Cat.  (  10G  ).  •  ib.  (  192  ).  Level*  of  Calcutta 

81m  ma,  ma. ;  DDn.  603.  ’  DDn.  503  (  118),  DSG.  to  SG.,  12-1-53.  •  (  1809-76  ) ;  Ben.  Inf,  Hudson  I 

(  268  ),  Pol.  Dept.,  ABaam  ;  mrio.  Misc.  24-0-53.  *  Butler  (  61-2  ). 
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Thornfon — who  surveyed  the  route  "and  plotted  off  on  a  large  scalp  a  most  -valu¬ 
able  map  of  the  greatest  portion  of  the  Nagah  Hills  attached  to  the  district  of 
Nowgong”.  They  marched  through  “Kachoomaree,  Dheemahpoor  on  the  Dbun- 
seeree  r.,  thence. ..returning  to  Nowgongon  6th  January  1846”.  A  map  of  the 
roHte  appears  as  frontispiece  to  Butler’s  bobk1. 

During  seasons  1860-1  and  1861-2,  John  Moran,  an  assistant  of  the  Sylbet 
revenue  survey,  was  deputed  with  two  Indian  surveyors  to  accompany  a  military 
expedition  into  the  Kuki  Hills  to  lay  down  part  of  the  boundary  between  Sylhet 
District  and  Tipperah  State,  and  to  Belect  suitable  sites  for  police  posts. 

Moran  broke  off  the  work  without. ..authority,  and  quitted  India  for  Europe  in  January 
1BG2,  without  having  effected  any  portion  of  the  Burvey,  and  “I  have  never  heard  of  him 
since.  ...  He  simply  left  a  letter  hr  hind  him  to  inform  me  [  S.G.  ]  that  private  affairs  of  the  most 
pressing  and  painful  nature  compelled  him  reluctantly  to  take  the  step1”. 


Chota  Nagpur,  1860-1 

It  was  not  until  1861  that  a  systematic  topographical  survey  was  started  of  the 
wooded  hills  and  uplands  of  Chota  Nagpur,  though  in  early  days  adventurous  officers 
of  the  Ramgarh  Battalion,  and  others,  had  sent  in  rough  sketch  maps  and  route 
surveys  [  I  :  35  ;  n,  44-7  ;  m,  27  ;  rv,  268-9  ]>  ar|d  Joseph  Olliver  bad  carried  the 
Calcutta  Longitudinal  series  across  the  northern  hills  [  in,  262  ]. 

After  discussing  the  division  of  responsibilities  between  the  revenue  survey 
party  under  George  Thompson  [  244  ],  and  the.  t-opograpliical  party  under  Depree, 
it  was  decided  that  Depree’s  party  should  extend  triangulation  from  Orissa  into 
south  Chota  Nagpur  during  season  1860-1,  and  move  headquarters  from  Cuttack 
to  Ranchi  at  the  end  of  that  field  season.  The  Deputj7  Surveyor  General  recom¬ 
mended  that  Depree’s  part}-  should  cover  the  entire  division  with  triangles,  and 
delineate  puch  portions. ..as  the  local  civil  authorities  may  point  out  as  requiring  a  topograpliical 
survey  only,  while  such  pergunnahs  or  estates  as  require  a  revenue  detail  survey  should. ..be  made 
over  to  the  Rovenue  Surveyor.  The  difficulty  in  the  present  state  of  our  information  of  this 
wild  and  hitherto  unknown  country  is  to  ascertain  precisely  what  does  require  the  detail 
survey  of  the  larger  scale.  ...  I  am  very  desirous  of  any  arrangement  that  may. ..expedite  the 
general  survey  of  the  Division,  estimated  at  37,000  square  miles3. 

Depree  moved,  his  party  up  to  Ranchi  in  the  spring  of  1861,  and  the  limits  of 
work  between  the  tw  o  parties  were  left  for  local  decision  f  176,  244  ]. 

Uiter  Provinces  &  Oudh 

A  certain  amount  of  topographical  survey  wTas  carried  out  bj'  the  parties  of  the 
Great  Trigonometrical  Survey  and  included  the  running  of  m3-  traces  or  lines  of  minor 
triangulation  to  fix  main  rivers,  or  towns,  villages,  and  other  important  objects 
[  118-9  ].  A  useful  map  was  compiled  from  route  surve3Ts  run  by  Du  Vemet’s 
assistants  when  selecting  stations  of  the  Karara  series,  and  covered  the  country 
between  Rae  Bareli  and  Lucknow  [  103,  119]4, 

When  Hill  moved  the  Karara  party  to  the  East  Coast  in  1845  [  23  ]  the  Surveyor 
General  directed  him  to  survey  his  route  ; 

As. ..your  party  will  be  wholly  unoccupied  by  public  business  on  their  march,  ...  it  will  be 
advisable  to  employ  them  in  prosecuting  a  route  survey  along  the  high  road  from  Allahabad. 
This  route  should  be  computed  and  plotted  every  day.  The  mean  of  two  perambulators  should 
be  used  for  the  distance  along  the  road.  ...  Intersected  details  should  be  either  defined  marks 
taken  from  two  stations,  or  measured  up  to  by  perambulator,  and  laid  down  by  direction  and 
distance.  The  route  should  be  carefully  joined  on  to  thoBe  stations  of  the  Great  Trigono¬ 
metrical  Survey  wliich  happon  to  lie  in  the  vicinity  of  the  line  of  march*  [  23,  169,  288  ]. 

1  Butler  (  61-7.r> )  ;  mbio.  37  (  9  ),  Thornton's  svy.  with  sketches  of  scenery.  1  GR  Ret.,  J85S-CJ  (  160- 
170).  *  DDn.  60S  (  331  ),  DSC.  to  S.G.,  2S-C-60  ;  JO  Cal.  (  282-3  ),  Topo  Svy.  1R5S-C3.  4mrio.  33  (  37  ); 

4  m.  to  inch  ;  cf.  route  svy.  by  Hennessey  A  John  James,  JO  Cal.  (  227  ).  ‘DDn.  600  (  194  ),  1-9—45. 
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In  1848,  the  Collector  of  Gorakhpur  asked  for  a  survey  of  the  great  Gogra 
River  wlu'ch  “should  be  established  as  a  thoroughfare  for  commerce,  to  open  up 
access  to  the  districts  of  Oude...with  a  steamer  service  between  Calcutta  and  Fyzabad 
[  pi.  X  ] ;  great  would  be  the  glory  and  benefit  to  Oude  by  thus  coaxing  the  main 
stream  of  Indian  traffic  from  the  Ganges  to  the  Gogra”. 

in  At  the  request  of  the  Resident  at  Lucknow,  Clarke  GaskoLn  of  the  .Artillery 
carried  out  this  survey  between  March  and  May  1853,  working  with  prismatic 
compass  and  chain,  and  sounding  with  a  pole.  He  worked  down  from  Fyzabad 
to  Chapra  and  then  returned  up  stream  noting  the  changes.  “Hardly  a  single  boat 
proceeds  beyond  the  boundaries  of  the  Company’s  provinces  owing  to  the  heavy 
and  arbitrary  taxes  levied  by  the  zemindars  holding  forts  and  the  headmen  of 
the  villages  in  the  Kingdom  of  Oude”1. 

1 ’ "  Gaskoin  found  no  place  with  “less  than  four  feet  of  water  in  the  driest  season  ”, 
and  reported  that  the  river  “could  easily  be  made  navigable  for  steamers  up  to 
Byram  Ghat,  30  miles  above  Fyzabad  [  II,  29-31  ]”.  His  maps  were  reduced  to 
the  scale  of  S  miles  to  an  inchat  the  Surveyor  General’s  office  and  600  copies  were 
printed  at  Black’s  press  for  issue  with  his  official  report2. 

As  this  survey  had  no  trigonometrical  control,  it  was  useless  for  mapping  purposes, 
and  later  in  the  year  Nicholas  Belletty  of  the  Hurilaong  series  was  deputed  to 
make  a  trigonometrical  survey  up  the  river  from  its  junction  with  the  Ganges  to  its 
debouchment  from  the  mountains,  some  350  miles.  Belletty  carried  out  this  survey 
by  minor  triangulation  starting  from  the  Hurilaong  and  connecting  with  the  Gora, 
Gurwani,  and  Karara  series.  The  minor  details  were  sketched  by  eye,  as  the  river 
banks  were  not  well  defined,  and  it  “does  not  follow  the  same  course  for  two  suc¬ 
cessive  seasons”3  [13].  His  survey  showed  considerable  disagreement  with  the 
revenue  surveys  of  1835-8,  which  preceded  the  principal  triangulation  f  rv,  223-6]. 

Between  1845  and  1847,  Ommanney  [1x3459-60  5x3244  ]  and  Wyatt  [  252  ]  were 
demarcating  a  portion  of  the  Nepal  boundary  with  Bihar  east  of  the  Gandak,  and 
during  season  1859-60  revision  was  made  of  the  boundary  with  Oudh. 

’  ■■  Government  have  determined  to  restore  to  the  Nepaul  State  the  former  Goorkha  posses¬ 
sions  below  the  hills,  extending  from  the  river  Gogra  on  the  west  to  the  British  territory  of 
Gomckpore  on  the  east.  The  territory. ..to  be  ceded  is  that  portion  obtained  from  the 
Nepaulese  in  1816  and  which  in  1816  was  made  over  by  the  British  Government  to  the  Nawab 
0/  Oudh  [  m,  19-20  ].  ...  You  will  furnish  this  Department  with  any  information  that  your 
office  can  supply  as  to  the  old  boundary  betweon  Nepaul  and  Oudh*. 

The  earl}r  maps  included  surveys  by  Thomas  Wood,  1802-3  [  n,  26-7  ],  and 
Peter  Grant,  1818  [  hi,  20-22  ].  The  new  survey  was  carried  out  by  Frederick 
Anderson,  Revenue  Surveyor,  who  was  appointed  one  of  the  Boundary  Commis¬ 
sioners.  His  survey  stretches  between  meridians  80°  and  82°,  and  shows  boundary 
pillars  and  line  of  theodolite  traverse,  besides  the  triangles  of  the  North-East  Longi¬ 
tudinal  series  which  run  parallel  xvith,  and  close  to,  the  boundary  [  263-4.pl.  4  ]s. 

Surveys  were  made  of  the  Grand  Trunk  Road  by  Public  Works  officers  between 
1848  and  18506,  and  of  a  number  of  cantonments  and  cities  by  revenue  surveyors7 
[252,  324].  Other  maps  include  Keelan’s  survey  of  the  Surveyor  General’s  march 
from  Debra  Dun  to  Peshawar,  1849-50  [  36,  202,337  ],  and  surveys  of  Delhi  taken 
by  William  Dodsworth  during  the  siege  of  1857  [  rv,  397  ]9. 
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.  Throughout  his  term  of  office  Waugh  shewed  the  utmost  interest  in  the  geo¬ 
graphy  of  the  Himalaya  mountains,  and  in  1847  he  took  the  opportunity  of  the 

•  ;  . 

•  FD  8eJ.t  iv  ;  Ga.skoin  to  Rssdt.,  17-8— *>2  ;  bis  map  od  1 1  inch  scale  was  27  ft.  long.  1  DDn.  603 
(  277-323  ),  3-4-to  20-6-54.  »  DDn.  691  (  203  ),  from  SG..  23-7-52  ;  Report  from  Belletty,  23-7-60  ;  DDn. 

4  (  171  ).  4  DDn.  050  (  6  ).  to.  to  SO.,  17-9-5Q  */0  Cal.  (  470  )  ;  mrio.  Misc.,  01/5-0-60.  4mrio.  30 

(  11-17  )  ;  12  (  37  ).  7  Jhiinsi,  Lucknow,  Meerut,  Moorshidabad  ;  mrio.  185  (  20-1  )  ;  MLsc.,  18-0-54  ;  29-31 

»  mrjo.,  12  (  40-1  ).  •  mrio.  183  (  25  ),  Misc.,  46-0-57  ;  obo  Lib.  map  E  4- 
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measurement  of  the  Sonakhoda  base-line  to  visit  Sikkim  himself  and  fix  the  lofty 
enow  peaks  of  that  region.  Such  a  survey  had  been  suggested  by  Reginald  Walker 
in  February  1847,  after  selecting  the  site  for  the  base-line  f  19-20]  ; 

With  reference  to  the  orders  of  the  Court  of  Directors. ..on  the  importance  of  laying  down 
as  many  secondary  points  as  possible,  and  especially  all  important  places  within  30  minutes 
of  the  principal  triangulation,  I  have  the  honour  to  draw  your  attention  to  the  desirability  of 
having  two  points  in  the  Darjeeling  and  Sikkim  Hills  at  a  considerable  distance  apart,  from 
which... the. ..high  mountains  of  Kanchin-Janga... might  be  laid  down  with  great  accuracy, 
and  also  the  various  points  in  those  territories1. 

After  Walker’s  unfortunate  death  Waugh  carried  out  this  triangulation  him¬ 
self  [  83  ],  and  the  Superintendent  of  Darjeeling,  Doctor  Campbell,  suggested  later 
that  the  points  fixed  might  well  facilitate  a  survey  of  the  whole  Darjeeling  tract*. 
Commenced  by  Henry  Maxwell  of  Artillery  in  1849,  this  survey  was  taken  over 
the  following  year  by  a  detachment-  under  Robert  Smart  from  SherwiU’s  revenue 
survey  party  and  completed  during  1851  and  18523  [255]. 

The  intention  was  [  writes  Hirst  ]  to  make  a  survey  on  the  general  lines  of  a  revenue 
survey,  and  certain  areas  were  surveyed  on  the  4-inch  scale  ;  these  maps  are  now  [  1920  ]  of  little 
use.  The  hilly  tracts  were  surveyed  on  the  1-inch  scale  over  Darjeeling  and  Kurseong  sub¬ 
divisions.  Survey  based  on  g.t.  stations;  detail  not  very  accurate  ;  differences  of  level  by 
form-lines.  A  few  small  town  areas  were  surveyed  on  scales  6. ..and  20  inches  to  a  mile*. 

A  Bix-inch  map  of  Smart’s  survey  was  lithographed  at  Calcutta  and  giveB  the 
names  and  areas  of  “locations  at  Darjiling  in  tabular  form”.  The  map  runs  as  a 
half-mile  strip  northwards  from  the  plains  extending  in  two  branches  from  Darjeel¬ 
ing  northwards  to  “Rungeet”  and  Birch  Hill.  It  shows  Jalapabar  and  Lebong6. 

A  one-inch  map  of  the  “Hill  Territory  of  Darjiling”  shows  two  Morung 
pargana-8  in  the  plains  to  the  south  and.  extends  8  miles  north  and  west  of  Dar¬ 
jeeling  to  include  the  Singalilah  Range  which  forms  the  boundary  with  Nepal. 
The  map  is  hounded  on  the  east  by  the  Tista  River,  and  on  the  southwest  by  the 
Mochi.  It  gives  a  table  of  rectangular  coordinates  of  triple-junctions  of  parganas, 
and  gives  area  of  Darjeeling  District  as  740- 17  Bquare  miles  ; 

The  local  beegah  in  use  equals  1600  square  yards.  Boundary  defines  lands  ceded  by  the 
Sikkim  Raja  to  the  British,  1st.  Feb.  1835.  ...  Notes  on  Hill  Tribes  from  Dr.  A.  Campbell  ... 
Notes  on  graphite  south  of  Kursion.  ...  Notes  on  vegetation  from  Dr.  J.  D.  Hooker®. 

Dr.  Hooker,  the  celebrated  botanist,  waB  travelling  in  Sikkim  between  1849  and 
1850,  and  was  held  up  for  several  weeks  hjT  the  State  authorities  [183].  With 
Thomson  he  has  left  a  sketch  map  shewing  his  routes,  and  the  general  position  of 
Kangchenjunga  and  other  mountains  as  fixed  by  Waugh7  [83].  There  is  also  an 
8-mile  Map  of  Sikkim 

illustrative  of  Dr.  A.  Campbell’s  trip. ..by  J.  A.  Crommelin,  late  Major  of  Bengal  Engineers  [  in, 
435  ]■  Darjeeling  26th  May  1849.  The  principal  peaks  round  Darjiling  were  trigonometrically 
determined  by  Lt.-Col.  Waugh. ..in  1847-48.  Heights  by  him  are  also  shewn.  Details  taken 
from  a  rough  map  by  Dr.  J.  D.  Hooker  and  from  observations  of  Dr.  Campbell8,  [  also  a  ]  sketch 
of  the  Rummon  River,  copied  in  Surveyor  General’s  Office  1850,  from  the  little  Rangit  River 
to  Singalila  Range  on  the  Nepal  frontier  ;  scale  2  m.  to  inch.  Explored  by  Dr.  T.  Thomson 
and  Lieut.  H.  H.  Maxwell,  Artillery®. 

In  August  and  September  1846,  after  the  conclusion  of  the  Amritsar  treaty 
[  220  n.5  ]  Alexander  Cunningham  was  employed  as  Joint  Commissioner  with  Patrick 
Vans  Agnew10  to  delimit  the  north-east  boundary  between  the  British  and  Maharaja 
Gulab  Singh  of  Jammu  towards  Ladakh  and  Chamba.  Survey  work  fell  entirely  on 
Cunningham  [  rv,  269  ]  ,  whose  map  covered  Rupshu,  Lahul,  and  Spiti.  The  mission 
left  Simla  on  6th  August  and,  travelling  by  Bilaspur  and  Sultanpur,  crossed  the 
BaraLacha  La  on  6th  September,  the  anniversary  of  its  passage  by  Moorcroft  and 
Treheck  in  1820  [  m,  43  ].  They  visited  Morari  Tso  f  234-^5  ;  pi.  6  ]  and  returned  by 

>DDn.  613  (69),  Walker  to  SG.,  8-2-A7.  *DDn.  472  (  629-31  ),  26-5-48.  *  clk.  37/67  (  70  ); 

ekeldbes  by  Sherrill ;  37/47  (  186,  188  );  DDn.  633  (  72),  Sherrill  to  DSG.,  14-12-60.  ‘Hirst. 
•iouo.  Misc.,  14-0-51.  *  JO  Cal.  (  199  )  ;  mbjo.  38  (  1  )  4  inch  reduction,  by  John  Murray  1-11-53  ; 
JO  Cat.  (199).  ’Miuo.  Miac.,  17-0-50,  pinch  scale;  cf.  JBOS.  xx,  1851  ( lv,  40  )  ;  mrio.  65-0-61, 
litho.  copy  ;  JASB.,  xn.  *  inuo.  60  (  33  ).  •  mrio.  173  (  41  ) ;  Thos.  Thomson  (  1817-78  )  ;  Burkill  (  78  ). 

,<l  (  1 822-48)  ,  bcs.,  kd.,  Multan,  20-4-48. 
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the  Rohtang  Pass  on  6th  October.  A  description  of  the  boundary  and  the  country 
covered,  with  a  reduction  of  the  map,  was  published  by  the  Asiatio  Society  of  Bengal1. 

At  the  same  time  sketches  of  the  southern  borders  of  Jammu  were  made  by 
James  Abbott,  now  Deputy  Commissioner  of  Hazara  [  iv,  416-7  ;  V,  208  ]*. 

In  1847,  Cunningham  was  deputed  as  British  Commissioner  for  the  north¬ 
eastern  frontiers  of  Gulab  Singh's  territories  having  as  assistants  Dr.  Thomson 
the  botanist  [  186  n.g  ],  and  Henry  Strachey  of  the  66th  N.i.  ;  Vans  Agnew  had 
charge  on  the  north-west  towards  Gilgit  with  Ralph  Young  of  Engineers3  aa 
surveyor.  Cunningham  travelled  to  Kashmir  through  Hazara,  up  the  Jehlura 
valley  to  Srinagar,  and  then  up  the  Sind  to  Ladakh. 

After  exploring  the  sources  of  the  Indus  to  the  north-east  the  party  assembled  at 
Leh  on  2nd  October  and,  writes  Cunningham  on  9th, 

we  purpose  to  leave  Le  tomorrow  morning.  ...  Dr.  Thomson  will  proceed  to  Nubra  and  up 
the  Shyok  to  its  source,  and  if  possible  he  will  cross  the  Karakoram  Range  for  a  few  marches, 
...  after  wliich  he  will  return  by  the  Shyok  River  and  follow  its  course  down  to  Iskardoh.  I 
have  furnished  him  with  a  sextant  and  a  surveying  compass  of  my  own.  ...  He  has  also  mini¬ 
mum  and  boiling  point  thermometers.  ... 

I  will  myself  take  a  southerly  route  by  following  the  Ind\is...to  the  Dras  River,  which  I 
will  survey  to  its  source.  From  Dras. ..I  will  proceed. ..to  Astor,  and. ..across  the  Indus  to 
Gilgit.  Lieut.  Strachey. ..will. ..take  the  river  route.  We  shall  thus  have  three  distinct  routes 
surveyed  from  Le  towards  Gilgit.  ... 

To  the  general  accuracy  of  Trebeck’s  survey  [  in,  43-5  ;  IV,  269  ]  I  can  speak  person¬ 
ally,  as  on  three  different  occasions,  in  1839  [iv,  269],  in  1 846,  and  during  the  present  year,  I 
have  myself  surveyed  many  portions  of  his  route.  1  have  likewise. ..surveyed  many  portions 
of  Vigne's  route,  and. ..state  positively  that  his  surveys  are  in  many  places  erroneous  [  iv,  472  J*. 

Cunningham  compiled  his  map  in  Simla  during  1848  and  notes  that 
the  sketch  map. ..by  Dr.  Thomson  supplies  in  a  satisfactory  manner  the  long  desired  survey 
of  the  Shayok,  or  Nubra,  River.  ...  With  Lieut.  Ralph  Young’s  survey  of  the  middle  Indus 
in  the  Iskardo  and  Gilgit  territories,  and  Lieut.  Strachey ’s  and  my  own  surveys  of  the  Upper 
Indus  in  Ladak,  the  Government  will  now  possess  a  complete  survey  of  the  Indus  and  its 
tributaries  from  Hanle  to  Gilgit  [  147  ;  pi.  6  j4- 

This  Map  of  the  Alpine  Punjab  [  iv,  209  ],  scale  8  miles  to  an  inch,  was  passed  to 
the  Surveyor  General’s  Office  in  December  1851,  and  gave  the  first  clear  view  of 
the  sources  of  the  Upper  Indus  and  the  lofty  regions  of  eastern  Ladakh®.  Strachey’s 
report  gave  a  descriptive  memoir,  with  geological  noteB  by  Thomson  who  was  the 
first  Englishman  to  reach  the  Karakoram  Pass.  The  Surveyor  General  had  at  no 
time  been  consulted  about  these  surveys. 

In  1846  Strachey  had  visited  the  twin  lakes  Rakas  Tal  and  Manasarowar,  and 
returned'  with  sketches  of  northern  Garhwal  and  Kumaun.  These  he  compiled  into 
a  general  map  based  geographically  on  the  published  sheets  of  the  Indian  Atlas 
with  many  heights  inserted  from  boiling-point  observations. 

In  the  trans-Himalayan  part  of  my  map  I  have  copied. ..Indian  Atlas  No.  66,  which  shows 
the  explorations  of  Moorcroft  and  Hearsey  in  1812,  ...  unaltered  up  to  longitude  8IC  f  n,  80-1  ]. 
East  of  that  longitude.. .is  the  result  of  my  own  explorations,  ...  including  the  lakes  with  the... 
details  of  Kailas  and  Gangri,  the  eastern  and  south-eastward  sources  of  the  Sutlej.  ... 

My  survey  was  a  very  rough  one  made  with  pocket-compass  (  Schmalcalder  )  and  a  watch  ;  ... 
even  these  rough  methods. ..were  often  interrupted  by  night  marches. 

In  my  map  I  have. ..explained  the  distinction  betweon  agricultural  villages  and  mere  temples 
and  monasteries — places  permanently  inhabited  and  mere  encamping-grounds — and  all  other 
requisite  discriminations,  the  neglect  of  which. ..together  with  the  abominable  kakography 
of  names,  lias  much  impaired  the  value  of  the  sheets. ..of  the  Indian  Atlas  [  in,  297  ;  iv,  304  )7. 

In  May  1847,  his- brother  Richard  also  visited  Kumaun,  but  devoted  himself 
largely  to  physical  geography  and  a  Burvey  of  the  glaciers  of  the  Nanda  Devi  group. 

1  pinch  map,  mbio.  Misc.  1 1-0-46  ;  Ladak  (  3  );  J ASB.  ivn,  1848  (  201-30,  295-7  ).  *  DDn.,  469 

(3—4  ),  m.  to  SG.,  10-10-A8.  *  (  1825-97  );  Conolly  (  90/233  ) ;  Young's  evy.  map,  9  m.  to  inch,  Ms.,  JO  Cat. 

(256).  ‘from  Cunningham,  15-6-4  9-10—47;  JASB.,  xvti,  1848  (  89-92  );  cf.  Ladak  (7).  ‘from 
Conniogbam,  7-1-48  ;  JASB.,  ivn,  1848  (  101  )  ;  cf.  OTS.  Syn.,  vn  (  xxt— C  ) ;  Mxwa  (  80-1  )  ;  10  Cat. 
(232  ).  mejo.  7  (  30-1  )  ;  10  Cal.  (  232  )  ;  JASB.,  xvn  1843  (  106-32  .  295-7  );  Strachov’a  roapa,  10  Cal. 

(  223,  256  )  ;  mrjo.  25  (  16  )  ;  88  (  10.  14-5  )  ;  ib.  M  690;  sr  Atlas  (  11,  12  )  |  Burrard  4  Hayden  (239). 
'JASB.  xvn,  1848  (  627-37  )  with  map  p.  120  ;  Mmod  (  80-2  ). 
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In  1848,  his  services  were  placed  at  the  disposal  of  the  Government  of  the  N.vr.p.  for 
“scientific  researches  in  Kumaun  and  its  vicinity”.  Be  also  visited  Manasarowax 
and  later  wrote  a  long  essay  on  the  general  level  of  the  snow-line1. 

A  map  of  Kumaun  and  British  Garhwa!  by  John  Batten  fTV,  419  ;  v,  86,  318  ]* 
when  Settlement  Officer  gives  a  delightful  profile  of  the  Bnow  range. 
r'  In  the  Himalayan  Journal  of  1929,  Sir  Geoffrey  Corbett  discusses  the  name 
11  Himalaya”.  He  points  out  that  Hi-ma  meanB  Snow,  and  a-la-ya  means  Abode. 
Hence  Himalaya,  Abode  of  Snow  [  1:  77  ].  The  every-day  Englishman  pronounces 
all  four  vowels  short,  though  Indians  accent  the  first  “a”  long. 


Central  India  &  Gwaxior 

For  administrative  purposes  the  term  “Central  India”  covered  a  number  of 
self-governing  states  of  Bundelkhand  and  Malwa  lying  between  the  North-Western 
Provinces  on  the  north  and  Central  Provinces  on  the  south,  Chhatarpur  to  the  east 
and  Indore  totbe  west  [  pi.  1].  It  did  not  include  the  state  of  Gwalior.  Exceptfor 
Franklin’s  survey  of  Bundelkhand  between  1813  and  1819  [  n,  51-2  ;  in,  81-2] 
there  had  been  no  surveys  of  this  large  area  other  than  those  based  on  route  surveys 
and  astronomical  latitudes,  the  best  of  which  had  been  those  by  Gerard  during 
1824-5  [  m,  89-90  ]. 

Since  those  days  the  area  had  been  traversed  by  the  triangles  of  Everest’s  Great 
Arc  and  of  the  Calcutta  Longitudinal  series  from  Sironj.  Topographical  mapB  were 
sorely  needed  for  administrative  purposes.  In  1849,  the  Resident  at  Indore  asked  for 
a  survey  that  “should  have  nothing  to  do  with  boundaries  of  states,  districts, 
pergunnahs,  or  villages”  ;  if  it  were  clear!}-  notified  to  all  chiefs  that  it  would  not 
interfere  with  such  questions,  it  would  then  have  their  support3. 

In  1851,  the  Resident  at  Bhopal,  Henry  Durand  [  rv,  431-2  ],  asked  whether 
the  Survej’or  General  could  not  supply  a  later  map  than  Sir  John  Malcolm’s  of 
Malwa  &  Adjacent  Countries  f  m,  84,  275  ],  that  had  in  1845  been  adjusted  to  the 
triangles  of  the  Great  Arcand  re-issued  on  the  8-miJe  scale  [315]4.  Triangulation 
had  now  advanced  westward  [  pi.  3  ]  and  Waugh  thought  it  would  be 
very  easy  to  take  up  the  topographical  delineation  in  a  complete  systematic  manner.. . to  show 
the  configuration  of  the  ground,  the  position  of  every  village,  and  extent  of  forest  and  cultiva¬ 
tion.  An  undertaking  of  this  extent  would  not  cost  more  than  4  or  5  rupees  per  square  mile, 
and  I  would  gladly  recommend  such  a  work. ..if  I  had  sufficient  instruments6. 

Neither  staff  nor  instruments  were  available,  and  though  Durand  employed  a 
surveyor  named  Butterworth  [  rv,  386]  to  survey  “the  Rajgarh  and  Narsinggbar 
chieftainships”,  no  triangulation  points  could  be  furnished. 

The  Resident  at  Gwalior  was  anxious  to  get  surveys  started  in  that  state  ; 

'  Scindia’s  Government,  which  is  under  a  very  intelligent  young  chief,  and  a  still  more 
intelligent  dewan,  ...  are  anxious  to  have  a  good  map  of  their  countries,  divided  into  par- 
gannas,  etc.,  and. ..have  taken  people  into  their  service  competent  for  such  a  job.  It  would 
be  a  great  Assistance,  however,  ...  if  the  triangles  laid  down  by  the  Grand  Trigonometrical 
Survey  could  be  furnished.  ...  This  survey  is  for  the  use  of  the  Maharajah,  and  could. ..never 
compete  with  any  work...conducted  by  your  scientific  officers.  Still  it  will  be  useful  and, 
emanating  from  the  Maharajah  himself,  shews  that  the  people  begin  to. ..Bee  the  necessity  of 
having  their  country  surveyed,  instead  of  groping  in  the  dark  as  they  formerly  did*. 

In  1854,  Sir  Robert  Hamilton,  Resident  at  Indore7,  made  a  firm  request  for  the 
Settlement  and  survey  of  the  boundaries  between  the  various  Malwa  states,  each 
contributing  a  monthly  sum  towards  the  expense.  He  pointed  out  that 
in  the  settlement  and  mapping  of  boundaries  a  vast  deal  of.. .topographical  and  statistical  infor¬ 
mation  can  be  collected,  ...  highly  useful  to  the  native  states  as  well  as  to  our  Government, 
whilst  the  hitherto  constant  source  of  angry  feeling  and  bloodshed  will  bo  removed*. 

1  DDn.  461  (  369-70  j  ;  xwr.  to  SG.,  14- 2 — 4 8  ;  map,  mbjo.  15  (  lf> ) ;  J ASB.  xrr,  1849  ;  m.  1847 
(  794—812  ).  *  MBio.  25  (  15  ).  s  DDn.  617  (  75  ),  to  Govt,  of  India,  17-5-49.  *  10  Cat.  (  264  ).  ‘DDn. 
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The  following  year  the  Governor-General  in  Council  expressed 
a  favourable  opinion  regarding. ..an  uniform  continuous  Burvey  of  natives  states  within  the... 
Agency  of  Central  India.  ...  The  states  to  be  surveyed  will  be  Rewah,  Adjaigurh,  Chirkari,  ... 
Duttiah,  and  Chhatterpoor.  ...  Gwalior  territory  will  also  have  to  be  brought  under  this  survey, 
as  well  as  the  Bhopal  Agency'.  ...  Other  independent  chieftainships  bordering  Malwa...must 
be  included,  as  well  as  the  states. ..in  the  valley  of  the  Nerbudda  bordering  Guzarat.  ... 

The  value  of  a. ..topographical  map  of  such  a  vast. ..tract  of  country  needs  no  comment.  ... 
The  cost  in  the  first  instance  must  be  borne  by  our  government,  as  it  will  be  very'  difficult  to 
equitably  distribute  it  amongst  the  states  and  chiefs.  All  have  readily  consented  to  the  survey'1. 

The  Surveyor  General  estimated  the  area  as  about  77,000  square  miles,  that 
would  require  three  field  survey  parties  of  8  surveyors  each  ; 

A  well-trained  topographical  surveyor  can  execute  on  an  average  five  square  miles  per 
diem,  ...  about  700  square  miles  per  season.  A  complement  of  8  surveyors  ought  therefore 
to  execute,  say,  5,000  square  miles  per  annum. ..at  which  rate  the  survey  of  the  whole  77,000 
square  miles  of  Central  India  states  would  take  only  5  years  to  complete  [  289-90  ].  ... 

As  I  have  not  at  this  moment  any  spare  officers  or  establishment,  it  would  be  impossible 
to  start  3  parties  at  once.  They  must  be  organized  gradually  and  successively',  and  this. ..will 
extend  the  probable  time  of  completion  to  8  years  at  least.  ...  The  total  cost. ..will  be,  say,  7 
lacs,  74,634  rupees.  This. ..is  the  lowest  sum  which  a  survey  of  this  extent.. .will  cost  if  a 
respectable  standard  of  accuracy  be  aimed  at,  but  it  may  cost  a  great  deal  more  if  it  is  not 
efficiently  organized  [  and  ]  ably  conducted2. 

Hamilton  forwarded  this  estimate  to  Government,  pointing  out  that  several 
states  had  offered  to  make  small  contributions  towards  the  cost.  A  start  had  been 
made  by  Captain  Evans  “who  has  a  small  but  efficiently  organized  party”.  Govern¬ 
ment  thought  that  a  general  survey  might  he  made  by  employing  Burgess’s  revenue 
survey  party  in  laying  down  and  surveying  the  state  boundaries  [  26 7  ],  whilst 
Evans  worked  tinder  the  professional  direction  of  the  Surveyor  General3.  When  it 
was  however  found  that  Evans  had  only  two  Indian  surveyors  to  assist  him,  and 
that  his  survey  was  confined  to  village  boundaries  in  Dewas  State,  the  Foreign 
Department  directed  that 

immediate  measures  may  be  taken  for  the  settlement  of  all  boundary  disputes,  and  the  demar¬ 
cation  of  all  boundaries,  not  only  between  native  states  and  British  districts  in  Bundelkhand, 
but  between  all  the  native  Btates  in  the  Province,  in  order  that  every  preparation  may  be 
made  for  the  topographical  survey  of  the  whole4. 

No  stops  could,  however,  he  taken  towards  such  survey  owing  to  the  lack  of 
staff  and  the  outbreak  of  the  mutiny,  which  led  to  prolonged  military  operations  in 
Central  India.  Late  in  1859,  the  Government  of  India  raised  the  matter  again  ; 
Many  of  the  military  arrangements  were  frustrated  altogether,  or  much  impeded,  owing  to' 
the  entire  ignorance  of  the  practicable  roads,  passes,  ...  and  ghats  of  rivers,  in  Malwa,  Raj- 
pootana,  Saugor,  and  the  Hussainabad  territories.  ...  The  Commander-in -Chief  having  strongly 
urged  the  necessity  for  an  immediate  military  survey  of  such  rivers  and  hilly  countries,  ...  you 
will  inform  Government  as  to  the  knowledge  possessed  of  the  districts  west  of  the  Ganges, 
especially  in  or  near  to  Bundelcund,  Central  India,  Nagpore,  etc.8. 

Thuillier  forwarded  this  to  the  Surveyor  General,  reporting  that, 
anticipating  these  wants  during  the  campaign,  I  published... several  maps. ..on  the  uniform 
scale  of  8  miles  to  the  inch.  These. ..embrace  very  nearly  tho  entire  limits  specified,  ...  and 
comprise  all  the  geographical  information  forthcoming  in  this  office  [315-6].  ...  As  respects 
the  larger  question  of  a  propor  survey  of  thiB  immonse  area,  I  await  your  instructions". 

Waugh  called  attention  to  his  Report  to  Parliament  [  345-6  ]  which  showed  that 
the  greatest  portion  of  the  area. ..has  never  been  under  regular  survey,  and  that  the  geo¬ 
graphical  information. ..depends  on  routes  exocutod  by  the  Quarter  Master  General’s  Depart¬ 
ment  and  other  scanty. ..materials.  ...  The  necessity  for  a  regular  survey.. .1  have  long  folt  ; 
...  tho  undertaking  has,  however,  ...  been  postponed  for  want  of  sufficient  survey  parties.  ... 
Great  progress  lias  now  boon  made  in  the  Punjab  and  Bengal.  ... 

Captain  Robinson’s  survey  party  has  just  completed  tho  military  survey  of  Hazara,  Rawal- 
pindee  and  Jholum  in  a  style  of  unsurpassable  excellence.  The  establishmsnt  is  now  actively 
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in  completing  the  fair  mnpB  And  records  which  may. ..be  out  of  band  by  September 
1860,  and  by  October. ,.I  hope  to. ..transfer  this  party  to  the  GwAlior  territories1  [  214  ]. 

Authority  was  obtained  for  the  transfer  of  Robinson’s  party,  and  the  consent 
of  the  Gwalior  durbar  was  readily  granted  though  no  state  contribution  could  be 
made*.  Work  was  to  be  based  on  the  g.t.s.  ; 

The  Groat  Arc. ..runs  through  the  centre  of  the  Gwalior  territory  and  will  form  the  basis 
of.. .operations.  Unfortunately  many  of  the  stations. ..which  were  fixed  five  and  twenty 
years  ago  wore  wantonly  destroyed  a  few  years  after  [  rv,  86  ].  ...  This  misfortune  will  no  doubt 
entail  some  delay. ..and  expense,  but  I  believe  that  a  sufficient  number  of  undisturbed  stations 
exist  to  enable  the  secondary  triangulation... to  be  established  satisfactorily5. 

Survey  was  to  extend  continuously  over  Gwabor  and  all  contiguous  states, 
which  are  much  interlaced  with  ono  another,  while  detached  portions  of  some  states  are  iso¬ 
lated  by  other  territories.  Considering  that  the. ..present  survey  is  to  produce  a  complete 
and  final  map  of  the  whole  country  on  an  adequate  scale,  rather  than  a  survey  of  any  particular 
state  or  district,  I  propose  to  instruct  .Captan  Robinson  to  carry  -the  work  forward  from  the 
Chambal  in  a  continuous  sheet,  whereby  the  whole  country’  will  be  completely  mapped.  ... 

Tonk,  Jbalawar,  Bhopal,  Rajgurh,  parte  of  Holkar’s  territory,  Dhar,  etc.,  will  fall  within 
the  scope  of  this  generai  survey  as  it  proceeds  south  to  the  Nurbu da.  ...  In  this  way  complete 
blocks  of  maps  will  be  produced  of  the  entire  country  without  gaps  or  omissions.  ...  In  no 
other  way  can  we  expect  to  obtain  satisfactory  results. ..nor.. .can  the  atlas  sheets  of  the  Great 
Indian  Survey  be  rendered  complete  and  final*. 

An  advanced  detachment  left  Debra  Dun  in  October  1S60  under  charge  of 
William  Murray’,  and  started  triaugulation  in  the  neighbourhood  of  Dholpur  ; 

Triangulation  will  be  carried  down  to  a  little  over  the  26th  degree  of  north  latitude... 
The  observations  should  be  final  so  that  it  may  never  be  necessary  to  revisit  a  station.  ...  The 
eastern  portion  will  be  made  under  Lieut.  Murray  assisted  by  Messrs.  Bell,  Neale,  and  native 
surveyor  Kalka  Pershad,  the  western  under  Mr.  Horst,  assisted  by.:.Abdool  Sarumad  Khan. 

The  western  portion  and  all  south  of  a  line  drawn  through  Thankri...due  west  and  east... 
can  be  triangulated  in  the  ordinary  way  with  a  network  of  triangulation,  but  about  Goormi 
and  Bliind  the  country  is  quite  flat,  well  wooded,  and  cut  up  by  extensive  ravines. 

Mr.  Bell  is  now  carrying  a  minor  triangulation  down  the  Banganga  to  connect  with  another 
minor  triangulation  conducted  by  Mr.  Neale,  which  also  connects  with  various  great’  stations. 
When  the  Chambal  ceases  to  be  the  boundary  of  the  Gwalior  and  British  States,  this  minor 
triangulation  should  be  continued  along  the  boundary,  and  up  to  the  river  Sind  until  the  gTound 
becomes  fit  for  your  usual  network.  ...  The  one  object  to  bo  held  in  view  is  to  furnish  plenty- 
data  for  the  planetable  surveyors  next  eouson®. 

Field  work  continued  till  early  April  by  which  time  observations  had  been 
-completed  from  176  stations,  and  an  area  of  4,140  square  miles  had  been  covered 
’noth  points  for  nearly  20  planetable  sections — each  of  15'  square— on  the  1 -inch 
scale.  This  area  covered  the  states  of  Dholpur  and  Karauli  of  Rajputana,  with  the 
portion  of  Gwalior  north  of  the  capital  and  bordering  on  the  British  districts 
of  Agra  and  Etawah.  Much  of  the  flatter  ground  was  ‘‘densely  wooded  and  inter¬ 
sected  by. ..small  streams,  whose  banks,  like  those  of  the  larger. rivers,  are  fringed 
by  belts  of  intricate  ravines. ..ill  adapted  to  the  usual  operations  of  a  topog  rapid  cal 
survey”.  In  some  areas  magnetic  iron  ore  prevented  the  use  of  the  compass®. 


RiJTUTANA 

The  only  regular  survey  that  had  been  carried  out  in  the  Rajputana  states  bad 
been  that  of  Bharatpur  by  Alexander  Boileau  between  1829  and  1832  [  m,  26-7  [ 
rv,  271-2  ].  Much  geographical  knowledge  had,  however,  been  collected  by  officers 
of  the  Quartermaster  General’s  and  tbe  Political  departments,  particularly  during 
the  Shekhawati  expedition,  both  by  route  and  boundary  surveys  [  rv,  272-3  ]. 
Amongst  Buch  surveys  m  bs  that  of  1 853  of  the  boundary  between  the  states  of  Miirwar, 
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Palanpur,  etc.,  by  John  Brooke  on  the  1-inch  scale1.  There  axe  also  boundary  surveys 
— Bhawalpur-Bikaner,  1844,  — Bahawalpur-Khairpur-Jaisalmer,  1849-50  by  John 
Becher,  and  C.F.  Jackson — a  route  survey,  Bahawalpur-Sirsa,  by  Edward  Robinson* 
— and  occasional  surveys  by  Robert  Baigree,  a  most  pleasing  artist8. 

Sir  John  Low,  Agent  to  the  Governor-General  in  Rajputana  between  1848  and 
18521,  gives  the  official  policy  towards  the  surveying  of  Indian  states  ; 

We  are  occasionally  obliged  to  survey  paita  of  the  boundaries  of  districts  belonging  to 
Native  States  preparatory  to  settling  violent  disputes  respecting  the  occupation  or  cultivation 
of  portions  of  landi  This  is  part  of  our  duty  which  always  gives  rise  to  some  bitterness. ..on 
the  pArt  of  those  who  lose  the  land  in  dispute . 

The  prejudice  on  the  part  of  the  Rajpoot  Rulers  is  so  strong  against  all  surveys  that  it  would, 
I  think,  be  a  bad  policy  on  our  part  to  insist  upon  having  even  the  borders  of  their  torritoiies 
surve3’ed,  except  when  disputes. ..actually  arise.  In  those  cases. ..our  right  to  make  use  of 
surveyors  and  their  instruments  is  no  longer  disputed. 

There  was  a  striking  proof  in  Rnjpootana  about  two  years  ago  of  the  strong  prejudice... 
against  all  surveys.  British  officers  were. ..surveying  the  Ajmere  District  [  265-6  ].  They  did 
not  leave  our  own  land,  yet,  when  they  approached  near  to  the  border  of  the  Oodepoor  State, 
the  chiefs  and  zumeendars  of  that  state  ref>eatedly  threw  various  obstructions  in  the  way 
of  our  survey  operations,  and  were  at  last  so  unruly  and  violent.. .that  Lieut. -Colonel  Dixon 
was  obliged  to  send  a  detachment  of  Company’s  troop9  to  protect  the  surveyors5.  ... 

I  think,  therefore,  that  we  had  better  adhere  to  the  Bystem  which  has  been  sufficiently 
successful,  ...  viz.,  to  avoid  having  recourse  to  scientific  surveyB  of  any  lands  belonging  to  our 
native  allies,  excepting  when  they  become  necessary  to  enable  us  to  settle  disputes  which 
shall  actually  have  arisen.  The  plan. ..does  not  apply  to  the  Trigonometrical  Survey,  which  only 
establishes  the  exact  positions  of  certain  small  points  that  are  generally  at  great  distances 
from  each  other.  That  survey  also  avoids  meddling  with  villages,  or  tanks,  or  rivers,  or  fields*. 


Bombay 

Survey  of  the  Bombay  Deccan  and  of  the  Konkan  had  been  carried  out  in  the 
days  of  Sutherland  and  Jopp  before  the  office  of  Deputy  Surveyor  General  was  abol¬ 
ished  in  1833,  and  the  Deccan  had  been  covered  with  {-inch  maps  in  the  form  of 
degree  sheets  [  ra,  124-7  '•  n’>  240-L  306  None  of  this  work  was,  however,  ac¬ 
cepted  for  the  Atlas  of  India  because  the  triangulation  could  not  be  trusted.  The 
greater  part  of  Gujarat  had  not  been  surveyed  since  the  days  of  Monier  Williams, 
and  the  sad  state  of  the  maps  was  described  by  the  Resident  at  Baroda  in  1S49  ; 

I  need  hardly  tell  you  how  many  references  there  are  from  the  political  officers  of  Rajkote, 
the  Mahee  and  Bewa  Kanta’s,  and  Pahlunpoor,  as  well  as  the  Collectors  and  Magistrates,  ... 
regarding  robberies  and  boundary  disputes  in... which  the  absence  of  a  good  map  is  felt.  ... 

Of  the  map  of  Guzerat  and  Kathewar  there  is  but  one  sheet  in  this  office,  being  the  western 
and  least  valuable  one.  ...  The  map  was  compiled  in  1807  by  Colonel  Reynolds  [  n,  283-4  ].  ... 
There  is  another  map  in  a  very  delapideted  condition  compiled  in  1820  by  Colonel  Williams 
[  m,  280-1  ],  ...  but  in  such  a  simple  matter  as  tracing  the  line  of  march  fromTunkuria  Bunder 
towards  Malwa  I  found  it  sadly  defective7. 

The  Chief  Engineer8,  who  had  since  1833  become  responsible  for  maps  and 
surveys,  had  no  materials  from  which  to  prepare  better  maps  ;  “Much  valuable 
geographical  information...bad  for  years  past  remained. ..exposed  to  destruction  by 
time  and  vermin”.  He  recommended  that  it  should  be  connected  “by  minor  tri¬ 
angulation  with  the  Great  Trigonometrical  Survey”8,  and  the  Surveyor  General  wel¬ 
comed  his  suggestion  that  a  6maU  topographical  party  should  be  formed  under  an 
engineer  officer  to  work  under  the  control  and  direction  of  Harry  Rivers  ; 

The  principle  of  carrying  on  the  proposed  (  internal  filling-up  )  survey  in  oomplot-e  sub¬ 
ordination  to,  and  in  aid  of,  the  Grand  Trigonometrical  Survey  appears  to  me  sound.  ...  To 
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this  end  it  will  bo  indisjMsnsable  that  the  new  party  should  join  Lieut.  Rivera  and,  acting  under 
his  general  directions,  should  follow  up  his  operations. ..filling  in  his  triangles  -with  topogra¬ 
phical  details  as  soon  as  he  completes  them1. 

In  April  1850,  a  young  engineer  officer,  Castle  Boddam,  who  had  recently 
arrived  in  India,  and  had  no  previous  survey  experience,  was  given  charge  of  a  party 
often  Indian  pupils  from  the  Bombay  Engineering  Institution  [  ra,  384  ;  rv,  383  ], 
and  directed  to  get  into  touch  with  Rivers,  who  was  at  Abu  preparing  to  start  a 
meridional  series  southwards  into  Gujarat*  [57]!  Without  waiting  for  g.t.s.  data 
Boddam  toot  np  work  in  the  Idar  Hills  north  of  Ahmadabad  in  November  ; 

Finding  that  the  sites  for  the  different  stations  of  the  Great  Trigonometrical  Survey  had  not 
been  selected,  and  that  some  time  must  elapse  before  they  could  be  made  use  of  as  bases,  ... 
1  employed  tl>e  young  surveyors. ..on  ray-traces  for  about  two  months  and  a  half. 

Bv  the  end  of  January  sufficient  points  had  been  fixed  for  planetabling  and 
I  vras  enabled  to  commence  the  topographical  survey.  I  had  then  only  two  months  of  February 
and  March  and  a  small  part  of  April  remaining  for  field  work.  The  sand-storms  which  prevail, 
and  the  clouds  of  dust  raised  by  cattle  in  the  neighbourhood  of  villages,  ...  quite  precluded  the 
possibility  of  observing  angles*. 

Though  they  had  two  experienced  survey  instructors  during  the  first  season,  the 
young  pupils  took  little  interest,  and  the  outturn  of  survey  was  meagre  and  of  very 
poor  quality.  Neither  of  the  instructors  took  the  field  during  the  second  season, 
1851-2,  and  the  work  produced  during  the  two  seasons  was  of  little  or  no  value4. 
In  January  1852,  the  Surveyor  General  was  asked  to  take  over  charge  of  the  survey, 
but  he  considered  it  impossible  to  continue  without  trained  officers  and  assistants,  and 
he  had  none  available.  On  his  recommendation,  therefore,  Boddam’s  party  was 
broken  up  during  February  1S53  [  449-50  J6. 

Amongst  scattered  surveys  carried  out  in  other  parts  of  the  presidency  was 
one  of  Rajpipla  State  and  parts  of  Baroda  lying  between  the  Narbada  and  Tapti 
rivers.  This  was  carried  out  by  John  Pollexfen,  of  the  Quartermaster  General’s 
staff  between  1852  and  1855,  with  the  assistance  of  draughtsmen  and  "guides”. 
The  map  on  J-inch  scale  was  "accompanied  by  statistical  returns  shewing  every 
village,  with  its  number  of  houses  and  probable  number  of  inhabitants”6. 

There  is  an  undated  map  of  “part  of  the  Island  of  Salsette”  by  James  Colquhoun 
of  the  Bengal  Artillery,  scale  400  feet  to  an  inch7  with  wonderful  hill-shading. 


Send 

The  province  of  Sind  came  under  regular  British  administration  as  part  of  the 
Bombay  Presidency  after  the  battle  of  Miani,  17th  February  1843.  Wilbam  Baker, 
the  distinguished  canal  engineer  from  Bengal  [  iv,  417  ]  had  been  given  charge  of 
surveys,  canals,  and  forests,  and  directed  to  put  in  hand  “a  rapid  and  efficient  detail 
survey,  to  be  connected  hereafter  by  the  Great  Trigonometrical  Survey”8.  A 
start  towards  this  end  was  made  by  the  measurement  of  a  base-line  by  Robert 
Maclagan6,  aDd  a  small  area  of  triangulation.  A  few  assistants  were  obtained  from 
Bengal  with  experience  on  revenue  surveys,  and  employed  on  surveys  connected  with 
land  revenue  or  canals10.  Early  in  1845  Baker  wub  relieved  by  Walter  Scott,  of  the 
Bombay  Engineers,  who  hastened  to  consult  the  Surveyor  General,  and  was  advised 
to  start  some  sort  of  triangulation  [  276  ]  ;  ■ 

•The  desort  waste  will. ..be  sufficiently  laid  down  by  routes.  ...  Boundaries  can  be  defined 
by  a  circuit  route,  checked  at  intervals  by  trigonometrical  points.  The  great  river  Indus 
deserves  to  be  laid  down  by  a  minor  triangulalion  along  its  banksu.  .  . 

Scott  replied  that  as  he  had  “not  been  able  to  attend  personally  to  the  Burvey 
this  season,  I  have  allowed  the  assistant  surveyors  to  continue  the  system  they 

>  DDn.  M3  (  62  ),  SO.  to  cm,  17-5-50.  ’  DDn.  51 9  (  1 1 3,  1 1 6  ) ;  cs.  to  Boddam,  30-5-50  &  4-1-51. 
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were  accustomed  to  in  the  revenue  survey  of  the  North-Western  Provinces,  Next 
season  they  shall  work  by  triangles”1.  Waugh  thought  the  staff  of  11  surveyors 
besides  the  Superintendent  to  be  quite  inadequate. 

The  duties  on  which  the  establishment.. .is  employed... consist  not  merely  of  operations 
for  geographical  and  revenue  purposes,  ...  but  include  also  the  conservation  of  forests,  the 
superintendence  of  irrigation,  repair  of  watercourses,  construction  of  canals,  duties. ..of  a  mixed 
character  which  in  no  country  in  Europe. ..have  hitherto  been  united  together.  ... 

It  is  clear  that  canal  surveys  must  be  speedily  undertaken  for  the  double  purpose  of  regulat¬ 
ing  the  supply  of  water  on  economical  principles,  and  developing  the  immense  resources  of 
the  country  by  fresh  works.  These  canal  surveys,  if  well  executed,  will  of  themselves  furnish 
a  considerable  quantity  of  geographical  material.  ... 

My  connection  with  the  Scinde  survey  commenced  in  November  last,  in  consequence  of 
the  Hon’ble  Court  of  Directors  orders  that  the  Surveyor. ..should  be  placed  in  communication 
with  the  Surveyor  General  of  India1.  ...  It  will  not  be  in  my  power  to  supply  any  assistants 
from  the  survey  establishment  under  my  personal  control.  ...  This. ..and  the  want  of  first-class 
instruments  has. ..precluded  me  from. .detaching  an  efficient  party  of  the  G.x.  Survey  to  Scinde1. 
k  By  1849  little  had  been  accomplished  of  any  value; 

Major  Baker,  the  first  Superintendent  of  Canals  and  Forests,  and  Major  Scott  who  suc¬ 
ceeded  him,  had  had  considerable  difficulties  to  contend  against,  and. ..the  survey  of  the 
country — an  object  of  primary  importance — has  only  been  partially  executed.  ... 

Major  Scott’s  account  of  the  basis  upon  which  alone  the  success  of  all  canal  operations 
must  depend,  namely  a  correct  survey  of  the  whole  country,  is  very  imperfect.  He  would 
seem  to  have  been  rather  feeling  than  seeing  his  way,  and  it  is  evident  that  these  important 
works  cannot  proceed  satisfactorily  until  a  series  of  triangulation  is  carried  through  the  country, 
and  its  topographical  features  delineated  on  a  large  scale3. 

After  Scott’s  departure  in  1849  the  officiating  Superintendent1  reported  that 
the  amalgamation  of  the  Scinde  Survey  with  the  Department  of  Cansls  &.  Forests  appears... 
to  have  almost  nullified  the  former.  The  officers  were  withdrawn  from  their  legitimate  duties 
to  attend  to  pressing  business  on  the  canals,  and  the  assistant  surveyors  were  employed  in 
making  detached  surveys  and  levels  of  these.  ...  The  Department  has  not  been  conducted  upon 
any  regular  system.  Small  portions  of  triangulation,  detached  boundary  surveys,  and  forests, 
etc.,  have  been  made. ..to  serve  Borne  immediate  object,  and  now  the  results  of  thiB  work  lie  in 
the  office  in  a  very  promiscuous  shape8. 

A  young  Engineer  officer,  Alfred  De  Lisle,  was  now  appointed  to  charge  of  the 
surveys,  but  the  post  was  abolished  in  April  1850  [  8,  276-7  ]8. 

At  this  time  the  Quartermaster  General  at  Bombay  sent  the  Surveyor  General 
a  copy  of  a  J-inch  “map  of  Scinde  ”  compiled  in  his  office,  which  he  feared 
is  not  entirely  free  from  errors,  and  some  parts, .are  not  correctly  put  together,  though  it  is 
the  best  that  could  be  compiled  at  the  time.  An  entirely  new  map  of  Scinde  is  now  under 
construction, .on  the  scale  of  8  miles  to  an  inch,  on  which  more  dependence  may  be  placed7. 

In  1852  when  Strange  was  bringing  his  Great  Longitudinal  series  to  its  close  at 
Karachi  the  Surveyor  General  noted  that  “Sind  is  nearly  a  terra  incognita”.  The 
following  year  the  Commissioner  in  Sind,  Bartle  Frere  [470  n.2  ],  asked  for  a  survey 
of  the  boundary  with  Baluchistan,  and  John  Ro9senrode  who  had  just  resigned  from 
the  Bombay  triangulation  party,  was  to  report  to  the  Assistant  Collector  who  was 
laying  down  the  boundary  from  the  Hab  River  northwards8.  Rossenrode  was  du& 
to  reached  Karachi  in  September  1853  but  never  arrived®  [413  ].  Frere  continued 
to  press  for  regular  survey  of  the  province  and  wrote  to  the  Surveyor  General  from. 
Upper  Sind  ; 

I  am  at  present  in  districts, .of  groat  extent,  and  yielding  from  three  to  four  lacs  of  rupees 
of  revenue,  a  great  part  of  which  has  been  in  our  possession  for  12  years.  But  the  only  map 
sufficiently  complete  and  accurate  even  to  regulate  my  marches  by  is  a  rough  sketch, .drawn 
up  from  memory  by  the  Deputy  Collector  in  oharge.  ...  The, .maps  are  nearly  blank,  with  the 
exception  of  a, .single  line  measured, .along  the  high  road  from  Roree  to  the  Bhnwulpoor 
boundary.  ... 
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I  have  abstained. ..from  pressing  Government  to  undertake  ■works  which  could  be  executed 
in  but  an  imperfoot  and  inferior  style,  trusting  that,  as  the  Great  Trigonometrical  Survey 
proceeded,  means  would  be  devised  to  execute  a  topographical  Burvey  of  that  character  for 
which  no  data  but  such  as  the  g.t.s.  furnishes  can  form  a  suitable  foundation1. 

Waugh  hoped  that  he  could  leave  Strange  with  the  2nd  Hill  Beries  to  under¬ 
take  a  Burvej’  of  Sind  after  the  measurement  of  the  Karaclu  base-line,  but  this 
did  not  prove  possible.  Be  was  not  hopeful  of  the  rough  survey  that  Jacob  had 
started  in  Upper  Sind  [  rv,  448  ]2  because, 

without  a  thorough  professional  training  and  a  well-grounded  theoretical  knowledge,  very  few 
men  do  succeed  in  producing  good  surveys.  ...  The  Bind  Frontier  survey.. .being  intended  for 
revenue  settlement  purposes  as  well  as  topography,  ...  Colonel  Jacob’s  opinion  as  the  chief 
revenue  officor  mu6t  have  great  weight.  ...  For  local  purposes,  military  and  fiscal,  the  plan 
may  be  useful,  but  for  geographical  purposes  the  materials  are  of  no  value8. 

On  Jacob’s  posting  to  the  Persia  expedition  his  survey  was  carried  on  by 
George  Macaulay  till  he  went  on  furlough  in  July  18564.  In  that  year  one  of  the 
Punjab  revenue  survey  parties  was  sent  down  to  Sind  under  John  Macdonald  to 
remain  there  for  several  years  on  both  revenue  and  topographical  surveys  [  277—9  ]. 

During  1857-8  a  survey  of  Karachi  harbour  was  carried  out  under  William 
Parkes  the  harbour  engineer  [  74  J6  who  also  reported  on  Madras  harbour,  1876. 


Burma 

Before  1824  knowledge  of  the  geography  of  Burma  had  been  confined  to  its 
coastline  and  to  the  course  of  the  Irrawaddy  River  between  Rangoon  and  Ava, 
as  surveyed  by  Thomas  Wood  during  1795  [  1 :  84  ].  There  was  little  opportunity  for 
survey  during  the  campaign  of  1824-6,  but  the  provinces  of  Arakan  and  Tenasserim 
were  then  ceded  to  the  British,  and  gradually  opened  up  to  survey  [  ill,  67-80  ]6, 
whilst  various  enterprising  officers  found  occasion  to  cross  the  formidable  mountains 
between  Assam  and  upper  Burma  [  rv,  264-5  ]. 

Early  in  1852  relations  between  Burmese  and  British  were  again  broken  off, 
and  British  troops  landed  in  Martaban  and  Rangoon  under  the  command  of  an  old 
surveyor,  now  Sir  John  Cheape  [  m,  432-3  ].  The  campaign  involved  troublesome 
operations  against  dacoits  and  other  “difficulties  with  which  the  unfortunate 
General,  without  map,  and  compelled  to  trust  himself  to  guides,  had  to  contend”7. 
It  was  closed  under  the  proclamation  of  30th  June  1853,  by  which  the  British 
annexed  the  province  of  Pegu  covering  the  whole  of  Lower  Burma8. 

In  March  1852,  a  map  of  Lower  Burma  on  the  16-mile  6cale  was  compiled  and 
printed  at  the  Surveyor  General's  office,  and  was,  writes  Thuillier,  a  fair  proof 
of  the  advantage  to  be  derived  from  the  combined  efforts  of  the  Drawing  and  Lithographical 
Branches. ..under  one  superintendence  [327—8].  The  whole  business  of  compilation,  transferring, 
and  printing,  was  got  through  in  a  very  short  space  of  time,  and  the  impressions  have  been 
coloured  and. ..forwarded  to' the  authorities  at  Rangoon  by  the  first  steamer.  ... 

The  stylo  of  the  map  is  indifferent  on  account  of  the  extreme  haste  with  which  it  was  done, 
and  because  the  press  in  which  it  was  printed  is  a  very  inefficient  one*. 

This  map  included  a  small  sketch  of  Martaban — later  part,  of  Thaton — “  con¬ 
structed  by  Mr.  A.  Hobday  under  the  superintendence  of  Captain  Henry  Hopkinson  ” 
[244  n.2].  Later  maps  of  Martaban  were  produced  from  surveys  by  Hobday  and 
Samuel  Hellard  of  the  Indian  Navy  between  1853  and  185610. 

During  1852  several  officers,  including  Depree  of  Artillery  and  Yule  of  Engineers, 
were  employed  on  construction  of  roads  and  reconnaissance  of  the  passes  over  the 
Arakan  Yoma,  and  Yule  compiled  and  described  a  valuable  map11  [  m,  517  ]  ; 
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Burma 


195 


The  hill  country  from  the  Pyng  road  to  the  Mau  river  ia  from  my  route  surveys,  ...  laid  down 
by  compass  and  watch,  the  rate  of  pacing  being  frequently.. .corrected  by  bearings  to  prominent 
mountains.  The  central  part.. .along  the  Togoo  River  is  laid  down  only  from  distant  obser¬ 
vations  with  some  details  from  information.  ...  The  Toungoop  Pass  from  Toungoop  to 
Thaledein  and  the  Alegyo  Pass  from  Toombo  to  Sandoway  are  also  from  my  route  surveys. 
In  the  former  I  have  also  made  some  use  of  a  survey  by  Lieut.  Forlong  of  the  Madras  service1. 
The  coastline  is  from  the  charts  of  Capts.  Lloyd  and  Ross  [in,  17,  499].  The  Irawadee 
principally  from.. .Wood's  survey  [  1  :  84  ].  ...  I  have  also  used  a  survey  by  Capt.  Trant 
[  in,  507-8  ].  ...  ,  . 

The  most  northerly  route  from  Hein  Tsakan  to  Pyng.. .from  a  journal  kept  by  Capt.  F. 
MacGrath  in  1837  [  iv,  265  ].  The  continuation  of  the  Aeng  route. ..to  the  Irrawadee  is. ..from 
Trant  and  Pemberton  [in,  66,  71,  494  ].  The  Talakh  road. ..to  Kooloong  mountain  is  by 
someone  attached  to  Genl.  Morrison’s  army  in  1825  [  in,  68-70  ].  I  have  also  used  a  sketch 
made  for  me. ..by  a  very  intelligent  Mugh  soldier.  ...  The  branch  road  from  Thade  joining  the 
Toungoop  Pass  is  from  a  rough  fieldbook  kept  by  Lieut.  Ripley,  ...  Arrakan*. 

The  route  from  Padoung  on  the  Irawadee  northwards  to  the  Medde  River  is  from  a  survey 
by  Lieut.  Forlong. ..in  March  1853.  The  branch  road  from  Iladoung  joining  the  Toungoop 
Pass  is  from  a  route  survey  by  Capt.  Alves,  18th  M.N.I.,  during'the  first  war  [  n,  376  ]. 

It  has  been  no  easy  matter  to  combine  these  materials:  ..:  The  difficulty  has  principally 
arisen  from. ..an  error  in  the  relative  longitudes  assigned  in  existing  maps  to  the  Arracan  coast 
and  the. ..Irawadee,  by  which  the  intermediate  space  is  unduly  reserved.  ...  The  Alegyo  Pass 
— my  distance  by  road  is  90  miles — in  a  straight  line  60 — distance  by  Calcutta  map  35"  2. 
...  The  difference  is. ..preposterous.  ...  From  Maphe  Myo  at  the  eastern  base  of  the  mountains 
to  Memboo  on  the  Irawadee,  a  pretty  straight  and  level  road,  Capt.  Pemberton’s  route  table 
gives  3  marches,  ...  38  miles.  Yet  the  same  Captain  Pemberton  at  the  same  time  published  an 
elaborate  map  of  the  whole  eastern  frontier,  and  there  we  find  this  same  distance... laid  down 
as  10  miles  instead  of  30,  because  the  assigned  longitude  couldn’t  afford  more,  and  so  it  remains 
on  the  latest  published  maps. 

He  produces  other  evidence  to  show  that  the  Irrawaddy  should  be  shifted  further 
east  and  the  Arakan  coast  west,  an  adjustment  he  carries  out  hi  his  own  map3. 


Pegu  Survey,  1853-G5 

After  the  occupation  of  Pegu  the  Government  of  India  authorized  a  survey  to 
be  carried  out  under  the  direction  of  the  Chief  Commissioner,  with  a  view  to 
obtaining  a  general  quarter-inch  map  of  the  whole  province,  the  area  of  which  was 
’’roughly  estimated  at  about  33,000  square  miles4”. 

Charge  was  entrusted  to  Edward  Williams  of  Bengal  Engineers,  who  had  no 
previous  survey  experience.  He  commenced  towards  the  end  of  December  1853 
by  the  measurement,  with  William  Trevor,  of  a  line  between  Rangoon  and  Pegu,  and 
then  with  Richard  Oakes  took  a  line  south-west  towards  Henzada.  Work  during 
this  first  ,  season  “was  of  a  desultory  character. ..consisting  of  mere  routes  and 
sketches  of  detached  portions”.  He  consulted  the  Surveyor  General  ; 

I  have  commenced  by  running  a  network  of  traverses  with  theodolite  and  chain...  to  deter¬ 
mine. ..as  many  landmarks. ..as  possible,  with  the  intention  of  filling  in  with  the  compass 
hereafter,  a  map  on  the  scale  of  4  miles  to  an  inch,  possessing  moderate  pretensions  to 
accuracy,  being  required  ae  quickly  as  possible.  ...  A  triangulation  would  undoubtedly  have 
been  more  satisfactory,  but  it  involved. ..a  previous  examination  of  the  country.  ...  I  have  it, 
however,  in  intention  to  commence  after  the  rains — and  carry  on  simultaneously  with  the 
present  survey — a  triangulation,  by  which  the  work. ..may  be  checked  and  corrected6. 

Waugh  replied  with  a  long  discourse  on  the  advantages  of  rigorous  triangulation, 
and  sent  a  copy  of  his  professional  instructions  on  topographical  surveys  [  211,  282  ]. 
The  difficulties,  however,  of  triangulating  a  flat  wooded  country  such  as  lower  Burma 
were  obvious,  and  Williams  decided  to  rely  solely  on  his  theodolite  traverses.  “In 
order  that  one  uniform  system  should  be  followed. ..new  officers  worked  with  the 
Superintendent  for  a  few  weeks  before  going  out  on  their  own”. 

'Maps  by  Forlong,  mrio.  91  (  28-9  )  ;  156  (  51,  59  ).  ■  ’John  Peter  Ripley  (  1801—57  ),  Ben.  Inf.  ; 
Hudson,  m  (660).  •  DDn.  624  (  112  ),  DSG.  to  SG.,  6-4-56.  *FD.  Set.,  xx.  *  DDn.  644  (  69  ),  25-4-54. 
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Iloberl  Stewart  of  R.M.  84th  Foot  and  Ferdinand  Fitzroy  of  Artillery  joined  in 
time  for  season  1864-6,  whilst  Oakes  and  Trevor  took  charge  of  the  area  between 
the  Arnkan  Yomas  and  the  Irrawaddy.  The  department  was  expanded  by  local  re¬ 
cruitment — “a  dozen  boys  were  obtained  from  the  mission  school  at  Kemmendine” 
— but  out  of  tw  enty  recruited  by  February  1855  only  eight  proved  of  any  value. 

There  was  not,  writes  Thuillier,  a  single  surveyor  of  any  previous  experience, 
and  this  in  a  country  the  most  difficult,  perhaps,  ...  within  the  lixnite  of  the  Indian  Empire, 
for  deadly  is  its  climate,  dense  are  its  jungle6,  and  flat  is  its  surface.  ... 

In  the  first  place  the  basis  of  the  map  is  formed  by  a  series  of  traverse  lines  from  30  to 
60  miles  apart,  coincident  with  the  parallels  of  latitude,  intersected  by  a  meridional  series  of 
similar  form.  Besides  computation  these  traverses  are  plotted  on  the  one-inch  scale,  and 
then  reduced  to  pinch  scale  for  compilation.  ... 

One  native  surveyor  was  allotted  for  detail  survey  of  each  village  circle,  submitting  the 
field-book  of  one  circle  before  proceeding  to  the  next.  The  surveyor  plots  his  work  on  J-inch 
scale  and  it  is  then  enlarged  by  pontagraph  to  the  one-inch  scale  and  adjusted  to  control  points, 
and  the  one-inch  teik  or  circle  map  fully  completed  with  all  its  detail.  This  one-inch  map  is 
again  reduced  by  penfagraph  to  the  pinch  map  for  incorporation  in  the  general  map. 

There  was  no  general  adjustment  of  the  main  traverse  frame-w  ork1. 

At  the  end  of  April  1865  the  first  compilation  of  about  7,000  square  miles  of 
survey  was  submitted  to  Calcutta  with  request  for  250  lithographed  copieB  for  the 
Commissioner  of  Pegu®,  but  Thuillier  sent  the  map  back  ; 

The  size. ..is  very  large  for  the  extent  of  the  information  given  in  it,  much  blank  paper  be¬ 
ing  visible.  A  reduction  to  half  scale  therefore  seems  very  advisable,  which  cannot  easily  be 
done  in  this  office.  ...  The  routes  through  the  Aeng  Pass,  and  the  position  of  Kvouk  Phyoo, 
and  other  details  laid  down  by  Capt.  Yule,  should. ..be  duly  incorporated  prior  to  the  labour 
aDd  exjx^nse  of  lithographing  it.  ...  Lieutenant  Williams  informs  me  tliat  by. ..December  next 
he  will  have  all  the  work  of  the  past  field  season  read}'.  ...  It  would  be  preferable  to  wait 
for  this  before  multiplying  an  incomplete  map.  ...  To  pass  such  a  map  through  the  press 
would  take  at  least  six  months3. 

At  the  end  of  April  aD  8-mile  map,  signed  by  Williams  on  December  1855,  was  sub¬ 
mitted  in  two  sheets  It  was  compiled  from 

route  surveys  by  Allan,  Garden,  Hobday,  Yule,  Harris,  Pollok4 — charts  by  Winsor,  Ward, 
Fell,  Lloyd,  Ross,  Halsted,  Johnson,  Duncan,  Horton,  Twisden,  Darcy — sketches  by  Sparks, 
Fytclie,  Brown,  McClelland  [  142  ]\  O’Reilly,  Dangerfield  [  in,  436  ],  Shuay  Line.  ... 

The  departmental  survey  of  Williams,  Trevor,  and  Oakes  during  season  of  1864  and  1856, 
and  of  Stewart  and  Fitzroy  during  1855,  wliich  include  the  Prome  district  weBt  of  the  electric 
telegraph  line  from  below  the  frontier  which  is  by  Allan  and  Garden.  The  Henzndoh  District 
west  of  the  Hieing  River  as  far  south  as  Aing  tha  Biew,  the  connecting  line  thence  to  Bassein 
and. ..the  Arracan  coast.  ... 

The  Suay  Dagon  Pagoda,  Rangoon,  is  placed  in  1C°  47'  north  latitude,  and  96°  13'  east 
longitude8. 

This  map  was  lithographed  at  the  s.G.O.  in  December  1855  and,  writes  Thuillier, 
is  the  only  map  of  the  Pegu  Division  prepared  or  published  up  to  this  date.  Looking  to  the 
time  and  the  means  at-  his  disposal,  this  map  was  a  remarkable  production,  reflecting  the 
highest  credit  on  Lieutenant  Williams,  and  it  is  to  he  deeply  regret  ted...  that  this  officer  could 
not  have  concluded  the  operations  in  Pegu7. 

There  were  now  man3T  changes  among  the  staff ; 

Mr.  E.  Johnson  of  the  Bengal  Marine  was  posted  to  the  survey  from  November  1855,  for 
survey  of  the  creeks  of  the  Delta,  but  he  was  removed  in  April  1856,  without  having  accom¬ 
plished  anything.  ...  Mr.  J.  R.  Swetenham  joinod  in  November  1856,  to  succeed  Mr.  Johnson 
as  River  Surveyor.  With  the  assistance  of  the  Superintendent  he  initiated  his  survey  of  the 
rivers  and  creeks  by  the  measurement  of  a  base-line. 

In  July  1856,  Captain  Stewart  resigned,  and  at  the  close  of  the  recess  Lieutenants  Trevor 
and  Oakes. ..were  succeeded  by...Fdgecome  and  MLacMahon.  The  latter  officer,  ...  waa...t™na- 

•DDn.  690  (  1-20  ),  SO.  to  Mil.  Dept.,  2-9-64.  *  mbio.  155  (  22-3  ),  4  ro.  &  8  m.  to  inch.  *  DDn.  554 

(  8  ),  DSG.  to  SG.,  5-7—55.  4  10  Cal.  (  307  ),  proposed  road  Prome  to  Rangoon,  Scott  &  Pollok.  ‘John 

McClelland,  Supt.  Teak  Forests  ;  Geol.  sketch  of  Upper  Pegu,  Rangoon.  10-11-55.  *mrio.  155  (20-1  ); 
JO  Cal.  (  306  )  ;  longitude  determined  by  Trevor  by  chronometer  from  Calcutta,  Jan.  1  850  ;  values  by  Grant 
in  1825,  16°  47'  65'  N.,  by  96°  13'  27°  x.  [  Ul,  184  ]  ;  true  values  16°  47'  4Sr  by  96°  0'  8'.  ’  DDn.  690  (  1  ). 
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ferred  to  the  civil  department  as  an  Assistant  Commissioner  [  inf  ]  and  was  succeeded 
by  Lieutenant  Blair,  whoso  services  were  also  lost  to  the  survey  for  some  months. 

On  17th  September  1856,  Lieutenant  Williams. ..was  succeeded  by.. .Lieutenant  w.  H. 
Edgocome,  ...  and  on  the  12th  December  Lieutenant  Pearson,  Bengal  Artillery,  was  nominated 
to  fill  a  vacancy.  ...  On  the  9th  December... the  military  assistants  were  reduced  to 
three.  ...  On  20th  August  1857,  Lieutenant  Blair. ..reverted  to  regimental  duty,  and  did 
not  rejoin  till  the  field  season  of  1858-9.  ...  In  December  of  the  same  year. ..Lieutenant 
Pearson  was  removed. ..at  his  own  request,  but  this  vacancy  was  Boon  filled  by  Captain  Scott. 

The  progress.. .(  1857-8  )  is  reported  to  have  been  much  retarded,  more  especially  in  the 
Delta,  by  dacoits,  sickness,  and  the  difficulty  of  procuring  labourers  to  clear  jungle,  but  the 
progress. ..is  recorded  at  nearly  5,000  square  miles. ..in  addition  to  about  800  miles  of  river 
survey.  ...  Before  the  conclusion  of  the  last  field  season  [  1858-9  }  Captain  Scott. ..was  com¬ 
pelled  by  ill  health  to  leave  the  department,  and. '..Lieutenant  Blair  had  rejoined.  ...  The  aroa 
remaining  for  survey  was  at  this  time  inconsiderable.  ...  There  remains  now  nothing  to  bo 
done  but  the  completion  of  the  Delta  and  the  survey  of  the  eastern  boundary  of  the  Toungoo 
District,  ...  except,  perhaps,  here  and  there,  a  stream  to  be  continued  to  its  source. 

When  Fitzroy  took  over  charge  from  Edgecome  in  December  1859,  the  survey 
had  been  in  progress  six  years,  and  it  was  estimated  that  9/10ths  of  the  field-work 
had  been  completed,  but  towards  the  end  of  1860  a  Government  committee — formed 
to  report  on  the  arrears  of  mapping — agreed  that  all  the  maps  Bhould  be  recompiled. 
Fitzroy  spent  the  next  two  years  therefore,  in  re-as9embling  the  detail  work,  and  in 
resurvey  on  the  ground,  accepting  only  the  earlier  traverse  framework.  In  his 
report  for  1859  he  claimed  that  all  the  earlier  maps  had  been  constructed  "on  the 
faulty  principle  of  working  from  the  part  to  the  whole”  and,,  writes  Thuillier,  that 
the  calculations  of  the  main  traverses  are  incomplete  and  the  survey  of  some  main  lines  not 
begun.  He  set  to  work  to  arrange  the  mass  of  routes  and  sketches  made  by  the  native  surveyors 
into  some  intelligible  shape.  ...  [He]  started  by  plotting  the  earlior  traverse  lines  on  the  pro¬ 
jected  six  Bhoets  of  his  map  with  the  aid  of  nine  or  ten  native  surveyors,  and  in  season  1860-1, 
sent  his  surveyors  out  to  survey  the  gaps  that  were  disclosed  on  the  two  sheets  completed. 

In  1862  this  compilation  was  rejected,  and  a  fresh  start  made  with  the  general  map  pro¬ 
jected  in  four  sheets.  ...  In  December  1863,  ono  sheet  out  of  the  four.. .was  submitted  to  the 
Surveyor  General’s  office  for  lithography,  together  with  a  map  of  Rangoon  and  Environs  on 
scale  one-inch  to  a  mile. 

In  a  later  appraisal  of  Fitzroy ’s  work  it  is  stated  that, 
in  contrasting  the  work. ..with  that  of  his  predecessors,  it  is  very  evident  that  his  is  much  the 
most  valuable,  as  he  took  the  necessary  steps  to  execute  a  more  detailed  Burvey  than  their’s 
and  to  furnish  one-inch  ieik  maps  in  addition  to  the  J-mcb  map1. 

Thuillier  however,  blamed  Fitzroy  for  not  making  straightforward  reports  to  the 
Chief  Commissioner  for  whom  he  was  working. 

During  1862  the  Commissioner  refused  a  suggestion  that  Fitzroy  should  be  given 
control  of  the  revenue  survey  then  under  McMahon’s  charge  ; 

'  If  the  topographical  survey  had  already  completed  maps. ..shewing  all  the  detail  which  a 
revenue  survey  requires,  I  should  give  Capt.  McMahon  copies  of  these  maps  and  discharge  his 
surveyors,  but  this  is  not  the  case.  ...  Any  delay  or  mistakes  in  the  topographical  survey  (  and 
experience  has  proved  that  both  are  not  unlikely...  )  would  seriously  impede. ..Capt.  McMahon’s 
work.  The  importance  of  the  revenue  settlement  is  so  groat. ..that.. .we  should  not  be  jus¬ 
tified  in  adopting  any  measure  which  contains. ..the  possible  elements  of  hindrance.  ... 

Allowing  that  both  Captains  Fitzroy  and  McMahon  would  work  together  most  cordially,  ... 
we  know  what  casual  accidental  misunderstandings. ..will  ariso  between  two  distinct  depart¬ 
ments,  and. ..it  wall  be  far  better  to. ..allow  Capt.  McMahon  to  continue  work  under  his  own 
immediate  superintendence*. 

McMahon  did  not  think  much  of  the  topographical  survey  ; 

,  Several  important  creeks  and  streams  aro  left  out  in  a  map. ..lent  me  by  Capt.  Fitzroy,  and 
acknowledged  by  him  to  he  approximately  corroct.  ...  One  of  my  surveyors  is  sufficiently 
suggestive  ;  11  It  is  all  very  well  to  fix  the  positions  of  the  principal  villages  by  the  Bun  and  moon 
and  the  stars,  but  what  use  is  it  when  a  river  as  largo  as  the  Rangoon  River  is  not  included  T  ” 

The  topographical  Burvey  has  boon  going  on  for  some  8  or  9  years,  and  about  a  third  only 
...completed.  The  remaining  2/3rds  have  to  be  done  over  again.  The  cost  of  this  amounts 

/.  '  -'OR  Topo.,  1864-5  (15);  teik  =  admin.  circlo  of  village  ftrew. 
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to  about  Rs.  26  a  square  mile.  The  revenue  survey  under  the  Settlement  Commissioner 
nearly  accomplished  as  much  at  a  cost  of  under  Rs.  4  per  square  mile  in  4  years1. 

As  might  be  expected,  Fitzroy  had  a  great  deal  to  say  in  reply. 

During  season  1862-3  Fitzroy  had  threo  European  assistants,  Montgomerie, 
Copper,  and  Barnett,  •with  nine  Indian  or  Karen  surveyors.  He  was  joined  in 
March  1863,  by  Arthur  Bagge  of  Bengal  Engineers,  and  took  him  out  for  triangula¬ 
tion  across  the  Arakan  Yomas.  The  triangles  covered  a  distance  of  about  30  miles 
■with  sides  of  from  tw  o  to  six  miles,  and  average  triangular  error  11",  maximum  26". 
The  height  of  peak  Sab-ba-pon  Taung,  latitude  18°  30',  was  found  to  be  4,003  feet 
by  mercury7  barometer  and  4,261  by  aneroid  [  69  ]. 

The  hillB.-.wore  everywhere  covered  with  bamboo  and  tree  jungle.  The}-  are  totally 
uninhabited,  and  the  dondliness  of  their  atmosphere  is  proverbial.  ... 

Stations  wore  formed  by  cutting  off  the  head  of  a  well-grown  tree,  leaving  the  trimmed 
trunk  20  or  30  feet  high.  A  bamboo  platform  was  then  constructed  in  such  a  way  that  it  in 
no  place  touched  the  tree  trunk,  on  the  top  of  which  the  theodolite  was  placed. 

For  signal  an  inverted  cone  of  bamboo  matting  filled  with  stones  was  suspended  from 
bamboo  slats  and  centred  over  the  mark,  and  red  and  white  flags  were  also  fixed.  ... 

By  this  trinngulation  is  obtained  an  initial  point  for  the  Arracan  survey-,  whose  relative 
position  in  reforonce  to  Rangoon  is  thus  accurately  determined1  [  195  ]. 

In  September  1862,  Fitzroy  sent  in  his  first  J-bich  sheet ; 

The  execution  is  not  what  it  ought  to  be,  but  the  fact  of  it’s  having  been  accomplished  dur¬ 
ing  an  almost  incessant  rain  will  form. ..a  sufficient  excuse. 

In  the  survey  and  construction  I  have  had  many-  difficulties  to  contend  with.  ...  I  have  been 
compelled  to  graft  my-  own  on  to  the  broken  work  of  others.  I  have  laboured  throughout 
single-handed,  and  deprived  of  the  confidence  of  the  local  Government. 

I  have,  however,  always  bom  in  mind  the  advice  given  at  the  end  of  the  1st  chapter  of  your 
book  [  Manuxd  oj  Sur~i'cyitig  ]  and  have  willed  my  way  onward.  To  that  book. ..I  am  almost 
entirely  indebted  for  all  the  knowledge  of  surveying  that  I  have.  ...  The  2nd  sheet,  which  will 
be  much  superior  to  the  No.  1,  I  hope  to  have  finished  in  about  a  month. 

There  were  so  many  corrections  to  be  made  that  the  map  was  referred  back  for 
action  to  Fitzroy  who  was  now  on  a  visit  to  Calcutta,  and  the  map  was  then  accepted 
for  lithography3. 

It  was  not  until  August  1863,  that  the  survey  was  placed  under  the  full  control 
of  the  Surveyor  General,  and  in  January7  1864  Thuillier  received  Fitzroy7’s  first  report 
winch  he  found  most  confusing.  In  September  1864  he  sent  Government  a  full 
history  of  the  survey.  From  1853  an  area  of  about  25,000  square  miles  had  been 
surveyed  on  the  }-inch  scale  at  an  average  cost  rate  of  nearly  16  rupees  ; 

Had  the  operations  been  under  proper  professional  control,  the  Government  would,  for 
such  an  outlay,  have  derived  a  good  practical  survey,  even  on  the  one-inch  scale,  with  all  the 
maps.. .brought  up.  ...  The  ground. ..work,  is  faulty  in  the  extreme.  The  Superintendent... 
trusts  to  his  work  closing  on  paper,  and  on  such  a  small  scale  the  most  serious  errors  are  not 
perceivable.  ...  The  fault  lies  entirely  with  the  Government  for  authorizing... operations  of 
this  nature  being  conducted  for  y7ears  by  inexperienced  officers,  without  any7  professional... 
instruction.  ...  Zeal,  energy,  money,  and  more  valuable  time,  have. ..been  expended  without 
any  commensurate  return. 

During  the  years  1853  to  1859. ..much  was  done  in  the  field  which  was  not  systematically 
or  finally  mapped  at  the  time.  ...  Had  the  survey7  been  under  the  control  of  this  Department, 
a  second  season’s  work  would  never  have  been  allowed  to  proceed  until  the  former  one  was 
both  mapped  and  computed,  or  else  rejected  and  done  over  again.  ... 

The  survey. ..has  no  pretensions  to  scientific  accuracy  owing  to  the  very  basis. ..being 
liable  to  large  errors.  It  is. ..made  up  of  mere  routoB  and  sketches,  without  any  actual  check, 
and  liable  to  any  amount  of  accumulated  error.  ...  The  Superintendent  is,  however,  not  res¬ 
ponsible  for  this.  He. ..has  had  a  very  difficult  country  to  deal  with,  and  he  had  no  means' 
of  learning,  devising,  or  executing  any  better  system.  ... 

The  survey  as  it  stands  must. ..be  made  to  answer  all  present  purposes,  and,  until  the 
great  triangulation  of  the  Eastern  Frontier  [5,33  ]... extends  down  to  Rangoon  and  Caj>e  Negrais 
we  shall  not  have  the  means  of  testing  the  value  of  any  of  the  positions1. 

1  DDn.  690  [  146  ]  from  McMahon,  1-9-82  ;  reply  by  Fitzroy,  18-9-62.  1  DDn.  690  (  1-20  ),  SG.  to 
Mil.  Dept.,  2-9-64.  'DDn.  30  (  1227  ),  from  Fitzroy  to  SG.,  26-9-62,  and  offioe  note,  21  (  261  ),  SO.  to 
Mil  Dept.,  11-12-62.  4ars.  reached  Prome,  1870;  Rangoon,  1875. 
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Thuillier  blamed  Fitzroy  for  having  concealed  the  lamentable  state  of  the  work  ; 

His  reports. ..are  absolutely  unreliable.  It  should  have  been  his  first  and  honest  duty  to 
discriminate  between  what  was  good,  and  wbat  was  bad.  ...  It  is  preposterous  that  the  Super¬ 
intendent  of  a  survey  should,  after  being  five  years  in  uncontrolled  charge,  continue  to  condemn 
the  materials  left  by  his  predecessors,  and  still  make  use  of  them  as  it  suits  his  purpose. 

The  local  Government  and  the  Government  of  India  have  systematically  been  misled  both 
as  to  the  proper  progress  made,  and  as  to  the  average  cost  of  the  work.  ...  The  rates.. .are 
altogether  chimerical,  and  only  half  the  province  has  been  finally  mapped1. 

!  On  the  Surveyor  General’s  recommendation  Fitzroy  was  removed  from  charge  and 
Edgecome  brought  back  to  Rangoon  to  bring  the  survey  to  a  speedy  conclusion. 
In  August  1865,  Edgecome  returned  to  Madras,  where  he  completed  the  mapping 
with  the  assistance  of  Barnett  and  Cooper.  Montgomerie  was  left  to  complete  the 
last  of  the  field  work,  and  joined  at  Madras  five  months  later. 

The  last  of  the  four  J-inch  sheets  was  lithographed  at  Calcutta  in  18682,  whilst 
64  township  maps  followed  on  the  one-inch  scale8. 

1  DDn.  690  (  1  ),  SG.  to  Mil.  Dept.,  2-9-64.  '10  Cal.  (  306  ) ;  meio. Misc.  as.,  1609-D-09-SL  'OR. 
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CHAPTER  XIV 


TOPOGRAPHICAL  SURVEYS  :  PUNJAB  NORTH-WEST 

North-West  Himalaya  :  Eavgra,  Kulu,  Spiti,  1847—51  —  Chamba,  1851-2 
—  Sutlc.j  to  the  Ganges,  1852—4  —  PUNJAB  :  Hazara ,  1847-9  —  Rdivalpindi  dk 
Jhclum,  1850-60  —  Peshawar,  1849-53  —  Derajat,  1855-60. 

TTTHEN  Du  Vemet’B  party  was  moved  to  the  Punjab  at  the  end  of  1847  to  take  up 
\  I'  the  principal  triangles  of  the  North-WeBt  Himalaya  series  along  the  foothills 
from  Dehra  Dun  to  Attock,  it  was  specially  organized  “to  form  a  complete 
military  map  of  the  mountain  area  to  the  north,  on  scale  of  2  miles  to  an  inch  ”1. 

During  his  first  two  seasons,  Du  Vemet  carried  his  principal  triangles  westward 
from  Banog  to  beyond  the  Beas  in  spite  of  interruption  by  disturbances  inHoshiar- 
pur  District  [  34-5  ;  pis.  3,6].  Meanwhile  his  assistants  filled  in  the  topography 
— supplementing  the  principal  stations  by  secondar}1  and  minor  triangles — through 
the  plains  to  Jullundur  and  into  the  hills  through  Nahan  to  Bilaspur  [  4-5,  118  ]*. 
Special  provision  was  made  to  connect  with  Blagrave’s  revenue  survey  that  was 
being  extended  into  the  hill  districts  of  Kangra  [7,  271-2]. 

The  cis-Sutlej  area  was  well-known,  but  not  so  the  country  beyond,  which  had 
formed  part  of  Ranjit  Singh’6  kingdom.  John  Lawrence,  Commissioner  of  the 
trans-Sutlej  doab,  gives  the  following  account  of  his  charge  [pi.  16]  ; 

Bilaspore,  or  the.Khyloosi  chiefship,  lies  on  both  sides  of  the  Sutledge,  and  is  under  the 
control  of  Mr.  Edwards  who  resides  at  Simlah.  ...  All  the  districts  north  of  the  Bias,  with  the 
exception  of  Bilaspore,  from  the  Sutledge  to  the  Raid,  as  well  as  Nadowri... south  of  the  Bias, 
form  the  Kangra  District.  It  comprises  many  large  chiefahips,  such  as  Mandi,  Sakeit,  Mihal, 
Mori,  Haripor,  Chamba,  in  some  of  which  the  Rajahs  exercise  full  internal  sovereignty. 

All  the  lower  range  of  hills  from  the  Bias  to  the  Sutledge,  and  that  portion  of  the  plains... 
included  in  a  line  drawn  from  one  river  to  the  other  10  miles  Bouth  of  Hoshiarpur,  ...  make 
up  the  Hoshiarpur  District.  ...  The  remainder  of  the  doab  forms  the  Jalandar  District.  ...  The 
boundary  between  the  Hoshiarpur  and  Jalandar  districts  is  at  present  most  irregular,  but  thin 
will  be  remediod  very  soon,  as  the  Revenue  Survey  has  already  passed  over  half  the  doab. 

The  pergunnahs  as  they  now  stand,  as  well  as  their  subdivisions  or  talookahs,  are  a  perfect 
mass  of  confusion,  and  appear  to  have  been  formed  with  reference  to  the  interests  of  the  different 
parties  who  have  from  time  to  time  held  them.  No  trace  of  the  old  Mohamedan  divisions  of 
the  country  is  now  discemable*. 

The  mountain  area  to  be  covered  by  Du  Vemet’B  party  stretched  from  Garhwal 
to  Chamba.  The  cis-Sutlej  area,  Garhwal,  Jhaunsar,  and  the  Simla  States*,  had 
been  surveyed  by  Hodgson  and  Herbert  6ome  thirty  years  before  [  m,  29-44  ], 
whilst  all  that  was  known  of  the  trans-Sutlej  area  came  from  the  reconnaissance 
made  by  Cunningham  and  Broome  in  1839  [  rv,  269  ].  Now  it  was  to  be  covered 
with  an  adequate  network  of  minor  triangulation  carried  out  by  experienced  assis¬ 
tants  of  the  Great  Trigonometrical  Survey  and  based  on  a  main  artery  of  the 
principal  triangulation.  The  one  drawback  was  that  Du  Vemet  alone  had  any 
experience  of  planCtable  survey,  and  that  had  been  on  the  undulating  Deccan 
plateau,  a  very  different  proposition  from  the  mighty  Himalaya. 

For  the  second  season’s  work,  1848-9,  he  directed  that 
Messrs.  Keelan  and  Dyer. ..will  commence. ..at  Bilaspur.  They  will  ascend  the  Sutlej  by 
Rampur  to  the  British  boundary  near  Shipld,  and  wall  thence.. .gain  the  Bourcee  of  the  river, 
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and  if  practicable  pass  on  to  the  boundary  on  the  right  bank  of  the  Chapar,  and  the  boundary- 
stone  between  Lohul  and  Ladak  called  Phalong  Dondee,  and  return  to  the  plains  by  Tnndi, 
the  capital  o^ Lohul.  Mr.  Mulheran  with  two  other  sub-assistant  surveyors  will  also  depart 
from  Bilaspur  with  the  6ame  final  destination.  They  will  visit  Mundee  and  Nadaon,  and 
arrive  at  Tonda  by  the  pass  north  of  Sultanpoor.  ...  Two  other  sub-assistant  surveyors. ..will 
traverse  the  country  north  and  west,  ...  and  triangulate  the  Ravi,  Sutlej,  and  Bias,  to  Ropur1. 

Henry  Keelan,  one  of  Everest’s  most  promising  assistants,  had  started  out  by 
the  hill  route  from  Mussoorie,  and  was  working  north  from  Simla  when  he  became 
alarmed  at  the  prospect  of  survey  in  the  Upper  Sutlej  valley  during  the  winter 
months,  and  at  his  own  inexperience  with  the  planetable  [422-3]  ; 

I  commenced  at...Banog,  but  not  having  had  previous  practice  in  this  duty  I  found  great 
difficulty  in  getting  on  with  it.  ...  I  arrived  at  the  station  of  Bara  Devi  [  Du  Vernet’s  station 
30  m.  w.  of  Simla  ]  on  the  9th  instant,  and  began  the  triangulation  as  well  as  the  plain -table 
survey,  but  have  not  succeeded  this  time  either,  and  I  attribute  the  failure  to  my  being  a  beginner 
in  this  new  duty,  and  to  survey  so  difficult  a  country  without  previous  practice. 

I  shall  proceed  with  the  triangulation  as  far  as  I  can  with  safety.  I  believed  it  impractic¬ 
able  to  proceed  above  Rampoor  with  trigonometrical  operations  during  the  -winter  season.  The 
mountains.. .are  already  covered  with  snow  and. ..I  anticipate  being  stopped  in  the  work  for  a 
considerable  time.  ...  I  will  esteem  it  a  favour  if  you  will  be  good  enough  to  employ  me  elsewhere’. 
Though  the  Surveyor  General  was  shocked  at  his  lack  of  enterprise,  Keelan  was 
recalled  from  this  unseasonable  excursion,  and  employed  on  a  secondary  series 
from  Rupar  westward  along  the  Sutlej  to  its  junction  with  the  Beas,  and  then 
about  40  miles  up  that  river. 

Mulheran  ran  a  chain  of  minor  triangles,  the  Beas-Chandra-Bhaga  series,  from 
the  principal  triangles  in  the  plains  northwards  into  Mandi,  where  one  of  his  signals 
was  unfortunately  fixed  on  a  mountain  top  held  to  be  sacred  [471  ].  He  later 
ran  a  route  survey  from  the  Jumna  along  the  foothilLs  of  Nahan,  sketching  the 
Jaswan  Dun  and  the  northern  boundary  of  Hoshiarpur3. 

The  Deputy  Commissioner  of  Kangra  described  the  hill  areas  of  Kulu  as  being 
quite  unsuitable  for  survey  by  Blagrave’s  revenue  surveyors  [  271  ]  ; 

There  is  a  district  belonging  to  zillah  Kangra  called  Kooloo,  ...  so  mountainous,  and  the 
hills  so  grand  and  stupendous  that  it  is  impossible  to  delineate  them  on  native  maps.  Kooloo 
is  divided  into  three  pergunnahs,  one  Kooloo  proper,  which  is  the  valley  of  the  Beas  up  to  its 
source-  On  either  side  of  the  river  is  flat  land  varying  from  four  to  six  miles  broad,  and  then 
rising  up  on  either  side. ..to  altitudes  of  13,000  feet. 

The  2nd  pergunnah  is  Seoraj  which  lies  between  Koregurh  on  the  Sutlej  to  the  river  Beas. 
This  is  also  a  fine  mountainous  country  with  hills  higher  on  the  average  than  Simla. 

The  3rd  pergunnah  is  Lahoul  which  is  across  the  snowy  range  by  the  Rotung  Pass.  ... 
This  is  tableland  like  Tartary,  with  fine  pasturage  for  sheep  and  plains  of  10,000  feet  elevation, 
and  hills  above  covered  with  snow.  Lahoul  borders  on  Ladak  [pis.  6,  16  ]. 

Such  is  Kooloo.  The  country.. .is  divided  into  “kothees”,  which  is  the  same  thing  as  the 
Ladown  tappas,  each  tappa  containing  200  or  more  hamlets.  ...  I  have  ordered  boundary 
pillars  to  be  set  on  the  limits  of  each  kothee  up  to  the  levels  of  cultivation  and  habitation. 
It  is  useless  to  carry  on  the  boundary  pillars  beyond  the  haunts  of  men  up  among  the  snows. 
Such  a  country  defies  the  native  aumeen.  ...  These  hills  can  be  surveyed  all  the  hot  weather*. 

Mulheran  with  Johnson  and  Blewitt  triangulated  in  advance,  taking  the  Bawama 
series  northwards  to  Mandi,  observing  70  triangles  and  fixing  the  snow  peaks  on  the 
Beas-Ravi  watershed.  The  planetablers  worked  on  the  J-inch  scale  ; 

Your  assistants  should  be  instructed  to  fill  in  the  details  to  the  utmost  extent  the  scale  will 
allow,  omitting  no  important  place  or  considerable  village.  If  it  is  found  impracticable  to 
lay  down  every  village,  ...  the  smaller  villages  may  be  omitted,  but. ..the  value  of  the  maps 
depends  on  their  completeness  as  much  as  on  their  accuracy. 

I  have  adopted  the  J-inch  scale  as  best  suited  for  political  and  military  purposes  inasmuch 
a a  it  gives  a  better  general  view  of  the  country  than  a  larger  map,  and  appears  to  me  amply 
sufficient  for  so  wild  a  country,  but  the  cultivation  cannot  be  accurately  shewn.  ... 

'  A  country-  can  be  surveyed  on  the  pinch  scale  in  one  fourth  the  time  that  such  a  survey 
would  occupy-  on  a  scale  of  one  inch  per  mile.  For  these  reasons  I  would  recommend  that  the 
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rrmnining  portionB  of  Socket,  Mundee,  and  Kuhloo  be  surveyed  on  the  Bame  scale  as  the 
southern  portion*. 

Dyer  and  Talbot  took  up  this  J-inch  survey  during  season  184^-60,  paying 
special  attention  to  the  inter-state  boundaries.  The}'  completed  1,800  square  miles 
of  Kangra,  Mandi,  and  Nadaun.  Blewitt  and  Johnson  also  ran  several  route 
Burveys  along  the  foothills  between  Bupar  and  Pathankot.  Keelan  was  deputed  to 
survey  the  Surveyor  General’s  route  through  the  Punjab  from  Hoshiarpur  to 
Peshawar  [  36  ].  There  were  other  scattered  planetable  surveys,  including  the  com¬ 
pletion  of  Keelan’e  Mussoorie-Simla  work  ; 

The  upper  mountain  road  from  Masuri  to  Simla  has  been  surveyed  with  the  plain -table, 
but  the  work  about  Simla  is  not  complete,  the  further  prosecution. ..having  been  prevented  by 
some  of  the  party  getting  into  a  dispute  with  the  villagers. ..which  involved  the  whole  party 
in  the  proceedings  of  tho  law  courts  [  471  ]2. 

At  the  end  of  1850,  Du  'Vemet  handed  over  the  principal  triangulation  to  Logan 
and  concentrated  his  whole  party  on  topographical  work.  He  sent  some  of  his 
assistants  into  the  lower  hills  at  the  end  of  October,  but  kept  the  others  back  to 
avoid  the  winter  months  in  the  higher  hills  ; 

Before  the  month  of  January  my  assistants  that  are  to  be  employed  in  the  high  range  of 
mountains  will  be  most  beneficially  occupied  in  bringing  up  the  General  Report.  ...  The  parties 
taking  the  field  at  the  present  time  will  return. ..on  the  1st  of  June,  hut  the  parties... taking  the 
field  in  January  will  not  return  to  quarters  until  November  1851s. 

He  advised  the  Assistant  Commissioner  in  Kangra  that  Mulheran 
■will  return  tliis  season  to  complete  the  survey. ..west  of  the  snowy  range  in  the  states  of 
Kangra,  Itlundi,  and  Suket,  and  as  the  hot  weather  approaches  he  will  ascend  the  mountains 
by  the  Bcas-Riki  Pass  to  survey-  the  valley  [  of  the  upper  Chenab  ]  beyond  the  range  on  which 
tho  principal  towns  of  Tanda  and  Triloknath  are  situated,  ... 

1  myself,  with  a  large  party,  will  ascend  the  Sutlej  by  Rampur,  and  by  Dankur  in  Kanawar 
pass  through  Spiti  to  the  source  of  the  Chandra  River,  and  cross  the  mountains  into  Lahaul, 
entering  the  district  at  Chuhun  Talso,  one  of  the  sources  of  Chundra  Baga4  [  pis.  6,  16  ]. 

In  pursuant*  of  this  plan,  Dyer,  Johnson,  and  Summers  took  the  field  in  October 
1850,  and  by  the  end  of  April  had  surveyed  about  4,600  square  miles  on  the  J-inch 
scale  south  of  the  snow  range,  covering  the  towns  of  Kangra,  Nadaun,  Hoshiarpur, 
and  Nurpur,  besides  the  stretch  of  the  Sutlej  valley  between  Bilaspur  and  Rampur. 
Dyer  planetabled  some  2,100  square  miles  covering  Kasauli,  Bilaspur,  Rampur, 
and  Simla  “in  a  very  satisfactory  and  talented  style”.  After  some  weeks  under 
instruction  with  Dyer,  Johnson  surveyed  the  vicinity;  of  Simla,  the  sources  of  the 
Giri,  and  the  Chaur  peak  [m,  pi.  5  ]. 

Starting  in  March  1851,  Mulheran  extended  the  minor  series  northwards  through 
Mandi  to  reach  the  Rohtang  Pass  in  June,  where  he  observed  from  a  station  at 
15,124  feet.  He  then  followed  down  the  Chandra  River  to  its  junction  with  the 
Bbaga,  and  up  that  river  to  reach  the  Bara  Lacha  Pass  at  the  end  of  August  [  m, 
43-4  ].  He  then  worked  westward  across  the  Chandra-Ravi  watershed  and  down 
the  Ravi  to  close  on  tbeprincipal  triangnlation  south  of  Chamba,  many  of  his  stations 
being  over  17,000  feet.  He  fixed  Sultanpur,  Triloknath,  Niirpur,  and  many  snow 
peaks,  and  sketched  3,500  square  miles  by  planetable  f  pi.  6]. 

Meanwhile  Keelan  started  from  a  side  of  the  principal  triangulation  and  took 
another  series  of  minor  triangles  up  the  Sutlej  to  its  junction  with  the  Spiti,  then 
turned  north-west  up  the  Spiti  to  the  Parang-la  range,  crossed  to  the  upper  Chandra 
and  linked  up  with  Mulheran  at  the  Bara  Lacha  [  234-5  ].  Several  of  his  stations 
-were  over  18,000  feet,  the  highest  being  18,400  [  plB.  6,  10  ]. 

Dyer,  George  Shelverton,  and  James  Peyton  completed  about  6,000  square 
miles  of  planetable  survey8.  Peyton  worked  up  the  Sutlej  and  to  Dankhar  fort 
on  the  Spiti,  crossing  the  Manirang  Pass  from  the  south  [  ra,  pi.  5  rev.  ;  y,  pi.  10  ]  ; 

Tho  camping  ground  called  Sangdo  is  indicated  by  a  piece  of  level  ground  on  the  crest  of 
a  high  ridge  surmounted  by  crags,  and  ovorlianging  a  precipitous  ravine.  Here  we  found  a 
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few  Tartars  who  were  sitting  round  a  large  boiling  pot  of  tea,  and  noar  them  were  a  few  goats 
and  sheep,  the  only  animals  used  for  the  transport  of  merchandise.  They  were  on  their  way 
to  Sungnam,  and  had  crossod  the  Manirang  pass  from  the  Spiti  side  without  much  difficulty  ... 

A  more  frightful  and  desolate  valley  it  is  scarcely  possible  to  imagine.  As  we  approached 
the  pass  there  was  not  a  vestige  of  vegetation.  ...  Steep  shingly  slopes  and  nigged  masses 
of  bare  rock.  There  was  one  glacier  in  the  main  valley,  and  on  it  our  camp  was  pitched. 

When  we  had  gone  about  half-way  to  the  summit,  a  mass  of  stones  came  flying  over  our 
heads  from  the  rocks  above.  This  was  the  advanced  guard  of  a  perfect  storm  of  stones  which 
descended  with  great  clatter  down  the  very  edge  of  the  glacier.  ...  The  great  rock  now  appear¬ 
ed  as  if  broken  into  a  series  of  pyramidical  wedge-shaped  masses  ;  at  its  base  was  a  round  space 
free  of  snow  where  I  put  up  the  planetable,  and  was  able  to  send  rays  to  the  peaks  on  the 
Parang-La  Range  at  the  north-western  limit  of  the  Spiti  valley  ■[  234-5].  ... 

We  found  the  sun  perfectly  hot,  although. ..scarcely  a  thousand  feet  below  the  line  of  per¬ 
petual  snow.  I  had  the  curiosity  to  take  out  my  thermometer  and  lay  it  down  on  the  shingle 
where  the  sun’s  rays  fell  directly  upon  it.  It  almost  instantly  rose  to  1 10o1. 

Du  Vemet  describes  the  trianguJation  up  the  Sutlej  gorge  [pi.  10]  ; 

The  secondary  trianguJation., .has  been  advanced  to  this  place  by  Mr.  Keelan,  and  on  the 
mountain  east  of  the  village*,  now  covered  with  snow,  there  is  a  station.  But  the  season  is 
unfavourable  for  survey  operations,  and  the  continuance  of  snow  on  the  hills  overhanging  the 
Sutledge  is  very  embarrassing,  reducing  the  sides  of  triangles  to  lengths  of  four  or  five  miles, 
and  greatly  confining  the  breadth  of  the  series  and  view  of  the  upper  mountain  peaks. 

On  the  22nd  of  March  when  at  Narkunda  on  the  mountain  ridge  running  cast  from  Shali 
I  visited  the  station  of  Hatugarh  [  m,  37  ].  It  is  not  more  than  12,000  feet  above  the  level  of 
the  sea,  but  the  whole  route  was  through  snow  three  or  four  feet  deep,  and  in  many  places  I 
met.. .drifts  fifteen  feet  deep.  ...  Nevertheless  the  work  has  progressed,  both  as  regards  trigono¬ 
metrical  and  detail  operations,  and  the  talent  and  steady  perseverance  of  my  assistants  will 
surmount  all... obstacles*. 

Success  depended  much  upon  rapidity  of  execution.  The  great  range  of  the  Himalaya 
had  to  be  crossed  and  turned,  ...  and  the  detail  survey  of  a  frozen  region  to  be  effected  in  a 
limited  time.  The  banks  of  the  Sutledj  are  extremely  precipitous,  and  from  Rampur  to  Sarhan 
and  Chini  operations  were  much  impeded  by  snow. ..so  that  it  was  difficult  to  select  project¬ 
ing  rocks  on  which  staves  could  be  placed.  ...  The  range  once  passed,  uninterrupted  6erene 
weather  and  cloudless  skies  permitted  the  successful  completion  of  the  survey. 

The  grand  chain  east  of  Chini  presents  wastes  of  perpetual  snow  of  great  elevation  and 
extent,  and  the  lower  grounds  only,  for  about  one  thousand  feet  above  the  river,  are  habitable. 
It  is  on  these  between  Chini  and  Sunam  that  the  vineyards  are  met  from  which  Simlah  is 
supplied  with  grapes.  ... 

The  entrance  to  the  Spiti  valley  is  very  narrow,  and  the  ground  to  the  north-east  much 
restricted  for  triangulation  [ill,  41-3  ;  pi- 5  reverse].  ...  The  only  track  in  Spiti  follows  the 
course  of  the  river  in  a  narrow  valley.  ...  Above  Dankar  the. ..country. ..on  the  right  bank  is 
more  open.  ...  . 

The  entire  Bpace  between  the  Chandra  and  Bh3ga  rivers  is  one  unbroken  waste  of  snow¬ 
capped  ridges  and  glaciers  that  never  melt,  and  from  the  Bara  Lacha  to  Tandi  the  left  bank  of 
the  Bhaga  is  limited  by  precipices,  and  also  the  ground  on  the  left  bank  to  Triloknath,  but  the 
opposite  Bide  is  inhabited,  and  provisions  are  procurable  in  Lahoul  that  failed  in  Spiti.  ... 

The  triangles. ..are  not  symmetrical,  ...  which  the  impracticable  nature  of  the  country... 
rendered  unavoidable.  Barometrical  and  thermometrical  observations  have  been  made  at 
various  points  to  determine  the  heights  of  places  situated  in  vallies.  ... 

Bridges  consist  of  two  trees  laid  across  a  river  on  corbels  formed  of  trunks  of  trees,  or 
hawBere  of  plaited  sticks,  or  single  ropes  of  loose  cords  on  which  the  traveller  is  dragged  across 
the  stream  lashed  to  a  running  tackle  attached  to  a  collar  formed  of  a  pronged  stick.  ... 

In  many  cases  stations  18,000  feet  above  the. ..sea  have  been  ascended,  whilst  it  was  difficult 
to  breathe  in  a  recumbent  position  at  the  height  of  12,000  feet.  ...  Though  the  climate  of  the 
vallies  is  temperate,  that  at  the  tops  of  the  mountains  is  severe  in  the  extreme,  and. ..after 
toiling  up  a  hill  through  melting  snow  the  surveyor  had  to  stand  for  hours  with  the  thermo¬ 
meter  at  or  below  freezing  point*. 

Du  Vemet  asked  for  special  acknowledgement  of  Keelan’s  work.  His  stations 
between  Rampur  and  Chini  ran  from  12  to  14,000  feet  above  the  sea,  and  very 
much  higher  between  Chini  and  the  Bara  Lacha ; 

1  QTS.  Byn.,  vn,  Peyton’s  narrative  (  Iviii — C  ).  *  Simon,  12  m.  of  Rampur.  *  DDn.  606  (  106  ), 

to  6G.,  1 1—4— 61 .  «  DDn.  593  (  235  ),  Report  for  1850-1  ;  1-2-52  ;  of  SG.’s  Report,  542  (  262  ),  25-10-51. 
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Tbo  difficulty  attending  communications  of  all  kinds.  ...  The  helplessness  of  men  from  the 
plains,  and  even  of  the  inhabitants  of  the  country’,  upon  hills  of  17,900  feet  such  as  that  eX 
the  station  of  Laklima  near  Ghipki  visited  by  Mr.  Keolan,  ...  some  men  bleeding  at  the  nose, 
and  othors  overcome  by  giddiness  and  torpor,  being  incapable  of  any  exertion1.  The  severity 
of  weather  at  Buch  great  elevations  and  the  difficulty’  of  ascending  them  through  melting 
snow,  when  at  14,000  feet  the  body  appears  too  heavy  to  drag  along  on  even  ground,  and  it  is 
difficult  to  broathe.  ...  The  terrific  precipices  to  be  passed  on  roost  infirm  footing  ;  torrents 
crossed  on  ropes  and  suspension  or  wooden  bridges  of  frail  construction  and  dangerous  emin¬ 
ence.  The  risk  of  life  and  limb.  ... 

The  highest  peak  of  Nipaul  is  cited  at  27,700  feet,  but  we  have  here  a  series  of  minor  tri¬ 
angles  140  miles  in  length,  ...  the  stations  of  which  are  from  14  to  19,300  feet  above  the. ..sea. 
Such  an  operation  has  never  before  been  undertaken,  and  its  successful  termination. ..establishes 
for  him  a  reputation  as  a  surveyor  of  zeal,  talent,  and  untiring  perseverance*. 

The  Surveyor  General  did  not  expect  a  high  order  of  accuracy,  and  was  quite 
satisfied  that  the  surveyors  had  selected  the  best  possible  stations  under  “the 
appalling  physical  difficulties  ”,  but,  to  check  accumulation  of  error  along  these  long 
lines  of  small  triangles,  he  suggested  a  number  of  astronomical  observations  [98,286]. 
Even  though  these  might  be  affected  by  “disturbed  attractions”  they  would  be 
interesting  as  throwing  light  on  this  "intriguing  problem”  [  132  ]. 

Progress  was  eagerly  watched  by  the  Commisioner3 ; 

I  look  forward  with  great  joy  and  exultation  to  the  prospect  of.. .obtaining  a  complete  map 
of  this  division.  How  Boon  do  you  think  it  will  be  in  your  power  to  supply  me  with  it  7  Or 
at  all  events  with  the  results  of  last  year’s  work  in  Mandi  and  Ivulu  7* 

Du  Vernet  was  not  a  magician  ; 

The  Commissioner  appears  to  have  forgotten  that  there  are  two  parallel  valleys  in  Lahaul 
and  to  have  overlooked  the  distance  of  that  place  from  the  Sutledge,  and  to  have  altogether 
over-rated  the  great  powers  of  the  Trigonometrical  Survey.  Before  copies  of  my  plans  can 
be  had,  the  fair  sections  on  the  half-inch  scale  must  be  drawn,  and  I  hope  the  Commissioner 
will  be  content  to  receive  copies  from  Captain  Thuillier.  That  officer  will  combine  them  with 
the  Revenue  Survey’s  excellent  maps  of  Collectorates.  ...  It  will  require  another  season  to  finish 
my'  detail  operations6. 


CllAMBA,  1851-2 

By  October  1851,  Mulheran  had  worked  dotvn  the  Chandra-Bhaga  from  Lahul 
to  Chamba,  and  reported  direct  to  the  Surveyor  General  that 

the  ground. ..is  exceedingly  difficult,  but  having  become  used  to  precipitous  falls  I  am  not  so 
nervous  as  when  I  first  commenced.  I  have  finished  3,500  square  miles  of  detail  in  addition 
to  the  triangulation,  224  miles  in  length,  and  should  have  liked  very  much  to  have  finished  all 
the  low  ground  east  and  south  of  Chamba,  but  [  have  ].. .received  orders  to  return.  ... 

A  portion  of  the  Pangah  purgunnah  in  Cbamba  is  very  difficult,  particularly  the  line  for 
about  18  miles  along  the  Chandra-Bhaga.  The  triangulation,  however,  if  carried  over  the 
range  north  of  Triloknath  will. ..be  as  feasable  and  as  safe  as  that  already  finished6. 

Du  Vernet  had  himself  reconnoitred  w  estward  info  Chamba,  and  reported  that 
the  impracticable  nature  of  the  country  on  the  banks  of  the  Chandra-Bhaga  between  Triloknath 
and  Sauch,  the  capital  of  the  Pangai  Taluk,  rendered  it  impossible  to  conduct  the  triangulation 
in  the  direction  of  the  river.  In  fact  it  was  found  that  there  was  no  path  by  which  men  could 
carry  loads,  and  to  reconnoitre  the  country  I  took. ..a  north-easterly  course  and,  ascending 
the  Meyer  River,  crossed  the  Gurdar  mountain  by  a  very  dangerous  path  and  gained  the 
Pangai  valley  [  206  ;  pi.  6,  11  ].  ...  . 

The  country  north  and  south  of  the  Gudar,  also  the  country  east  and  weBt  of  the  snowy 
range  forming  the  western  bank  of  the  Chandra-Bhaga,  cannot  be  triangulated. ..except  as 
regards  the  determination  of  certain  identical  mountain  peaks  of  both  surveys,  and — whilst 
the  detail  operations  and  triangulation  of  Chamba  below  the  ghats  may  be  effected  with  almost 
the  same  ease  as  the  country  about  Nag  Tiba  and  Masuri,  except  as  regards  the  parts  immediately 

’Du  Vernet  lists  12  stations  between  17,343  and  Kamalang,  1 9,424  ft.  * DDn.  606  (  137  ),  Du  Vernet 
to  SG.,  2-3-52  ;  cf.  risit  to  Spiti,  Dr.  James  Gerard  1823  [  ni,  44  ;  iv,  444  ].  *  Doijald  Frioll  McLeod  (  1810- 

72  )  ;  bcs.  [  iv,  4S6  ]  ;  Comnr.,  trans-Sutlej,  from  April  1849.  4  DDn.  697  (  47  ),  to  SG.,  21-6-51.  'DDn. 

608  (  149  ),  Du  Vernet  to  SG.,  June  1851.  *  DDn.  .606  (  1 19  ),  25— 10-51 . 
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■  Part  of  quarter-inch  degree  sheet  No.  9  drawn  from  half-inch  - 
survey  carried  out  by  the  .  North  West  Himalaya  Party  under.  James  .  '  \ 

Du  Vernet,  1851—4.  '  . 

A  notable  chain  of  triangles  was  run  during  1851  by  Henry  Keelan 
from  Kasauli  near  Kalka,  up  the -Sutlej  to  the  Spiti  junction,  up  the 
Spiti,  and  over  to  the  Bara  Lacha  Pass  on  the  road  to  Lsdak. . 

In  1854,  after  two  failures,  Mullieran,  Shelverton,  and  Johnson 
took  triangulation  southwards  up  the  Baspa  valley  and  over  the  Great  . 
Himalaya  to  make  connection  with  their  work  in  the  Upf>er  Ganges 
valley  to  the  south.  _  •  • 

Planetabling  on  the  half-inch  scale  was  entrusted  to  Geo.  Shelverton  . 
and  James  Peyton,  and  the  latter  gives  a  vivid  description  of  his  .  . ' 

crossing  of  the  Manirang  Pass  into  Spiti,  which  both  Herbert  and  ,  '  .; 

Gerard  had  crossed  in  1819  and  1821  [  m  :  41—3  ;  pi.  5  j.  • 

The  fourteen  quarter-inch  degree  sheets  of  this  survey  stretched  '  , 

from  Garhwal  on  the  east  to  Chamba  on  the  west  [  pis.  b,  1  1  ],  and  were 
drawn  at  Dehra  Dun  during  1  854.  Outline  by  "W.  H.  Scott,  hills  by  ’  ■ 

'Peyton,  and  hand-printing  by  Sheikh  Ghulam  Khadar. 

They  were  reproduced  by  colaur  lithography  -at  the  Surveyor 
General’6  office  at  Calcutta  under  charge  of  H.  M.  Smith,  and  were 
awarded  a  medal  at  the  Paris  Exhibition  of  1863. 
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Chamba,  1851-2  205 

below  the  great  range — the  Pangai  taluk  presents  obstacles  that  wall  be  found  almost,  if  not 
altogether,  insurmountable.  ... 

At  Triloknath  I  ascertained  the  great  extent  of  Chamba  above  the  ghats,  and  that  the 
boundary  extended  northerly  to  Darwas  on  the  Chandra-Bhaga,  ...  and  easterly  to  the  great 
snowy  range  which  runs  parallel  to  the  river  at  distances  of  from  twenty  to  thirty  miles.  ... 

Detail  operations  in  Spiti  will  be  completed  this  season,  and  in  fact  all  detail  work  within 
the  Knngra  District,  and. ..the  triangulation  of  Chamba  below  the  ghats  being  effected,  I  shall 
bo  better  able  to  judge  of  the  practicability  of  conducting  operations  in  Pangai.  ...  There 
remains. ..in  Chamba  sufficient  to  occupy  one  triangulator  and  two  detail  surveyors  for  a  season1. 

The  Surveyor  General  deprecated  this  pessimism  ; 

I  am  not  aware  whether  Mr.  Mulhoran  has  been  able  to  complete  the  Pangai  pergunnah 
in  Chamba  which  Mr.  McLeod  wished  to  be  included.  ...  The  difficulties  are  described  to  be 
groat,  but,  as  Napoleon  argued  in  the  case  of  Marshal  Macdonald’s  operations  in  the  Alps, 
where  a  goat  can  go,  a  man  can  go,  and  where  a  man  can  go,  a  soldier  can  carry  his  musket. 

With  such  high  authority. ..there  is  every  reason  to  conclude  that  a  surveyor  would  be 
able  to  operate  with  a  small  5-inch  theodolite  and  a  planetable.  At  any  rate  nothing  is  im¬ 
possible  which  has  not  been  tried  [  t-page  ],  and  I  trust  Mr.  Mulheran  will  have  succeeded*. 

To  speed  the  survey  Du  Vernet  suggested  that  Dyer  should  complete  detail  survey 
“below  the  ghats”  and  Peyton  that  “above  the  ghats”,  leaving  Mulheran  to  con¬ 
fine  himself  to  the  triangulation  ; 

1  do  not  propose  that  he  should  have  anything  to  do  with  taking  up  detail,  being  thorough¬ 
ly  convinced  that  the  detail  requires  the  whole  undivided  attention  and  best  energies  of  a 
surveyor  and  that  it  is  impossible  for  a  man  to  do  justice  to  plain-table  work  when  hampered 
with  triangulation,  and  vice  versa. 

He  thought  that  the  area  below  the  ghats  would  be  finished  by  the  end  of  June 
1852,  and  that  above  the  ghat, s  by  “some  time  in  September  and  October”.  He 
recommended  that  the  map  be  drawn  in  half-degree  sections3.  The  Surveyor 
General  agreed  that  smaller  field-sections  would  allow  more  room  for  the  plotting 
of  exterior  points,  but  did  not  like  the  distribution  of  work  ; 

It  is  a  great  advantage  when  practicable  to  employ  surveyors  on  the  localities  they  are 
best  acquainted  with.  ...  Mr.  Mulheran  is  the  most  suitable  persons  for  completing  the  survey 
of  Chamba,  above  and  below  the  ghats.  This  tract  is  contiguous  to  his  past  season’s  opera¬ 
tions.  ...  Mr.  Dyer  being  familiar  with  the  hill  country'  east  of  the  Sutlej  over  which  he  has  in 
fact  chosen  the  preliminary  stations,  it  would. ..be  a  great  loss  to  remove  him  from  a  locality 
with  which  he  is  so  well  acquainted.  ... 

As  a  general  principle,  no  doubt,  there  are  advantages  in  division  of  labour  with  regard 
to  triangulation  and  plain -tabling.  ...  La9t  season  Mr.  Mulheran  had  an  immensely  extended 
field  to  survey  ;  ...  division  of  labour  would  have  been  most  advantageous,  ...  but  now,  whou 
it  is  only  proposed  to  extend  the  survey  over  a  small  rugged  tract,  it  appears  to  me  that  there 
is  hardly  sufficient  scope  for  the  employment  of  two  persons4. 

Mulheran  was  accordingly  left  alone  during  the  summer  of  1852  to  carry  out 
the  triangulation  and  topography  of  the  Chandra-Bhaga  valley  which  forms  the  northern 
division  of  Chamba  known  as  Pangai.  ...  Pangai  is  bounded  on  the  north  by  the  Zanskar 
snowy  range  in  Ladakh6,  by  the  district  of  Kishtwar  in  Kashmir  on  the  west,  and  by  Lahul 
and  Chamba  proper  on  the  east  and  south. 

The  two  streams,  Chandra  and  Bhaga,  rising  in  the  Baralacha  Pass  unite  at  Tandi,  from 
whence  under  the  name  of  Chandra-Bhaga  the  river  flows  westward,  ...  entering  Kashmir 
territory  west  of  the  Sachi  Pass  [  pis.  6,  1 1  ]*. 

He  commenced  triangulaf ion  on  26th  April  at  a  principal  station,  height  2,785, 
on  the  bank  of  the  Ravi  some  10  miles  north  of  Pathankot,  and  reached  the 
Sachi  Pass  liy  27th  June.  The  higher  summits  on  this  range  which  runs  south 
of  the  Chandra-Bhaga  rise  to  17  and  18,000  feet  [pi.  n  ]  and  he  had  taken 
the  precaution. ..to  intersect  all  the  snowy  peaks  likely  to  serve  as  points  in  crossing  the  range. 
I  then  returned  south-west  in  the  direction  of  Kairi  to  complete  the  planetable  Bketch  of  the 
tract  bounding  Bisoli.  I  observed  from  Raonair  all  the  Bnow  peaks  intersected  from  Randhar, 
particularly  noticing  the  point  to  be  occupied  above  Sanchi  in  crossing  the  range.  From 

4DDn.  606  (  19),  to  SO.,  24-9-61.  *DDu.  591  (  13S  ),  SO.  to  Du  Yernct,  7-11-51.  *DI)n.606 
(  122  ),  to  SO.,  20-12-51.  *  DDn.  691  (  62  ),  9-1-52.  *  on  modern  maps  Zanskar  Range  liea  north  of 

Great  H imalaya  Range,  which  latter  bounds  Pangi  from  Ladakh  ;  c.  Burrard  &.  Hayden,  frpee.  ;  chart  xvi,  fig.  2  ; 
Mason,  figs.  3,  4  :  1/2  m.  SA  Str.  Kashmir.  *  then  becoming  the  Cbenab  R.,  QT3.  Syn.t  yn  (  Jxii — C  ). 
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JRo.onn.ir  I  proceeded  to  the  Daderwa  Pass,  and  after  completing  the  sketch  of  the  western 

boundary  of  Clmttiba  returned  to  Himgir. 

•  From  Tisa  tliere  are  two  routes  to  the  Chain i  Pass,  that  known  as  the  ‘Raj  Rasta’  runs 
over  some  broken  ground  above  the  left  bank  of  the  river,  ...  in  moving  across  which  my 
foot  slipped,  and  I  was  precipitated  over  a  rock  and  very  severely  sliaken,  from  the  effects 
of  which  1  suffered  for  a  considerable  time.  ... 

I  reached  the  Sachi  saddle.. .on  the  evening  of  the  3rd  day,  and  after  selecting  the  most 
sheltered  snow -bed  to  pass  the  night,  proceeded. ..to  cut  a  path  to  the  hill,  ...  which  after  much 
toil  and  distress  I  reached  at  noon  the  following  day,  but  owing  to  unfavourable  weather  was 
unable  to  obtain  a  sight  of  either  Rundhar  or  Raonair.  ... 

Shortly  before  sunset  I  obtained  two  intersections  to  Himgir.  I  retired  for  the  night  to 
the  shelter  of  the  inner  fly  of  my  Bhouldari1,  already  occupied  by  most  of  the  people  who  had 
accompanied  me.  The  following  morning  I  was  too  unwell  to  stand  without  support,  and 
could  not,  had  the  weather  been  favourable,  have  moved  round  the  instrument,  which. ..was 
within  3  feet  of  a  precipice  2,000  feet  deep. 

.  He  abandoned  this  station  and  worked  towards  the  north  ; 

The  day  after  my  arrival  at  Sanch  I  visited  the  station  on  the  snowy  spur  above 
Bataor  [pi.  II  ],  near  which  I  was  detained  9  days  by  unfavourable  weather  accompanied 
occasionally  by  sleet  and  snow,  during  the  whole  of  which  time  fuel  was  procured  from.. .several 
thousand  feet  below  the  station,  and  in  quantities  quite  insufficient  for  the. ..people,  protected 
only  b3r  a  blanket  and  such  cover  as  projecting  rocks  and  two  dairies5  afforded  them. 

Although  I  hetd  failed. ..to  determine  the  positions  of  the  great  peaks  in  the  Zanskar  Range, 
the  weather  was  so  unpromising,  and  the  men  so  dissatisfied  with  what  they  had  already  under¬ 
gone,  that  I  considered  it  prudent  to  leave  unfinished  what  remained.  ... 

At  Bataor  I  was  detained  3  days  by  rain,  but  as  I  was  Buffering  from  an  attack  of  blood 
piles  and  had  run  short  of  provisions,  the  detention  was  far  from  unpleasant.  ...  From  Bataor  I 
marched  to  the  bottom  of  the  glacier  under  Gurdhar,  and  after  a  further  detention  of  2  days 
moved  on  towards  the  pass.  ...  Whilst  Beated  on  the  ridge  watching  the  approach  of  the  in¬ 
strument,  one  of  the  hill  porters  lost  his  footing  while  moving  across  a  ledge  8  inches  wide,  and 
was  for  a  time  suspended  by  the  pole  attached  to  the  instrument  box  he  was  carrying.  For 
several  moments  I  was  afraid  that  man  and  box  would  have  rolled  over  the  precipice,  but  pro- 
vioentially  the  loading  men  with  the  tug  rope  retained  their  hold  until  assistance  was  afforded. 

After  waiting  2  hours  on  the  ridge  to  collect  stragglers,  I  proceeded  along  the  edge  of  an 
old  glacier  to  a  spot  free  from  snow,  taking  as  much  wood  as  I  could  carry  from  the  supply 
collected  near  the  pass.  Early  next  morning  I  proceeded  to  the  station  which  I  reached  a 
little  before  12.  The  weather  being  unusually  favourable  I  completed.. .after  3  p.m.,  and 
returned  to  my  tent  at  sunset,  most  of  the  people,  however,  suffering  from  inflamed  eyes  caused 
by  the  reflection  from  the  Bnow,  for  which  a  little  honey,  recommended  to  me  by  the  Tartar 
guides,  I  found  an  excellent  remedy  [  207,  223  ]. 

Having  completed  the  survey  of  Pangi  Mulheran  worked  his  triangulation 
south -east-ward  through  Triloknatb  to  Eangahal,  and  thence 

marched  via  Mandi,  Balaspur,  Dagshai,  and  Nahan,  to  Dehra,  which  place  I  reached  on  the 
15th  November  after  an  absence  of  8  months  during  which  I  completed  2,700  square  miles 
of  planetable  detail  in  addition  to  about  1,072  square  miles  of  triangulation,  at  an  average 
cost  of  Rs.  1 ' 2  per  square  mile5. 

Sutlej  to  the  Ganges,  1852—4 

In  November  1851,  survey  was  resumed  between  the  Sutlej  and  the  Ganges 
in  the  lower  hills  where  work  was  possible  during  the  winter  months.  Dyer  triangu¬ 
lated  the  Simla  Hills,  whilst  Summers  took  up  the  $-ineh  planetable  survey  of 
the  hillH  north  of  Rupar  and  Kalka  which  had  previously  been  sketched  on  the 
J-inch  scale.  During  the  summer  months  Keelan  carried  a  series  of  secondary 
triangles  eastward  from  Banog  to  cross  the  BhagTrathi  into  Tehri-Garhwal.  Peyton 
planetabled  across  the  basin  of  the  Tons  and  the  hills  of  Jhaunsar  Bawar,  or  Chak- 
rata,  east  of  the  Chaur  [  m,  31-2  ;  pi.  5  ],  covering 

the  higher  portion  of  the  ridge  north  of  Deoban,  far  beyond  the  limit  of  trees  and  track  of 

tlhulSar>  =  two- pole  tent-  * dari  =  oottoD  rug.  *I)Dn.  593  (  321  ),  Mulheran  to  SG.,  11—4—53; 
JO  Cat.  (207  ),  4  sheets,  2  m.  to  inrb. 


North-East  CHAMBA 


Slightly  reduced  from  north-east  sheet  of  Chamba 
TEKErTORY,  compiled  on  half-inch  scale  from  original  field- 
sections  surveyed  1851-2  by  James  Mulheran  of  the  North- 
West  Himalaya  party  under  Major  Du  Vemet  [  ch.  xiv  ]. 
Photo-zincographed  Dehra  Dun,  March  1872. 

Covers  part  of  Pangi  and  Chamba  LXhul  falling  in 
sheets  18  and  19  of  plate  G  of  this  volume,  which  correspond 
with  modem  degree  sheets  52  D  and  C  ;  Chamba  city  lies  some 
20  miles  to  south-west. 


tMwZM. 


Sutlej  to  the  Ganges,  1852-4 
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tourists.  The  view  of  the  snows  at  the  head  of  the  Jumna  and  Tons  valleys,  and  of  the  terminal 
poalca  defining  the  southern  limit  of  the  Sutlej  valley,  is  very  fine  from  all  prominent  points  on 
the  Deoban  range,  ...  especially  from  Kidarkanta  station,  12,512  feet  [  lit,  pi.  5  ;  v,  81  ]. 

Chaur  Peak,  11,966  feet  above  the  sea,  “stands  up  above  the  surrounding 
ranges  like  a  huge  beacon  ”,  visible  from  Simla  on  the  west  and  from  Dehra  on  the 
east,  and  snow-capped  to  the  end  of  June.  No  point  within  sixty  miles  approaches 
witliin  1,600  of  its  height  [  iv,  435  ;  v,  137  ]. 

Shelverton  surveyed  the  upper  Jumna  and  sketched  the  southern  face  of  the 
great  range  from  Banderpunch  to  the  Bhagirathi  watershed. 

By  the  end  of  1852,  there  remained  only  the  valley  of  the  Dun  and  the  Siwalik 
range,  and  the  valley  and  headwaters  of  the  Bhagirathi.  The  opportunity  was 
taken  to  transfer  Du  Vemet  to  charge  of  the  Assam  Longitudinal  series  of  principal 
triangles  [  29,  39 3]  leaving  Mulheran  in  charge  of  the  Himalaya  survey,  with  Dyer, 
Peyton  and  Shelverton  to  assist.  During  the  cold  weather  of  1852-3,  Shelverton 
and  Peyton  ran  a  series  of  triangles  along  the  Siwaliks  from  Hardwap  to  close  on 
the  ridge  west  of  Banog.  Peyton  records  that 

at  the  time  the  survey  was  made,  tigers  and  wild  elephants  were  common  in  all  the  forests 
oovering  the  Siwaliks.  When  Mr.  Peyton  was  camped  about  4  miles  below  the  head  of  the 
Motichur  Rau,  near  a  cluster  of  huts,  the  woodcutters  occupying  them  were  afraid  to  move 
a  hundred  yards  after  sunset  on  account  of  the  tigers.  The  district  is  not  so  wild  now,  sports¬ 
men,  forest  rangers,  and  cattle  having  routed  the  quiet  of  the  primeval  woods1. 

During  the  summer  of  1853,  Dyer  extended  planetable  survey  over  Tekri- 
Garhwal  north-east  of  Mussoorie,  and  then  triangulated  up  the  Bhagirathi,  but 
failed  to  carry  through  the  Gangotri  gorge.  After  the  rains  another  attempt  was 
made  to  connect  with  the  triangulation  of  the  Upper  Sutlej,  Mulheran  working  from 
the  south  and  Dyer  and  Shelverton  from  the  north,  but  heavy  snow  defeated  them. 
Shelverton  describes  his  brave  attempt?  from  the  north  ; 

I  reached  Lanchichi  in  the  Buspa  valley  [  m,  pi.  5  ;  v,  pi.  10  ]  on  30th  September,  ven¬ 
turing... along  an  unfrequented  path,  the  steep  ascents  and  descents  of  which  lay  along  the  most 
fearful  precipices.  The  station  was  a  very  favourable  one  for  work.  I  measured  angles  to 
seven  peaks,  most  of  which  I  thought  would  be  visible  from  Themso. 

I  arrived  under  Themso  on  the  4th  October  when  the  expected  Btorm  buret  and  snow  fell 
unremittingly  for  four  days.  I  had  chosen  Runang  Ghat  for  my  encamping  ground,  an  eleva¬ 
tion  of  14,000  feet ;  my  tents  were  all  but  buried  in  snow,  and  in  this  uncomfortable  situation 
I  was  obliged  to  remain  till  the  10th,  when  I  took  advantage  of  a  break. ..and  attempted  to 
force  my  way  to  the  staff.  I  had  hardly  accomplished  half  the  distance  when  the  whole  hill 
was  enveloped  in  mist,  and  we  were  compelled  to  retrace  our  steps.  The  men. ..suffered  severely, 
and  the  snow  affected  my  eyes  to  such  an  extent  that  I  was  perfectly  blind  for  two  days,  and 
experienced  excruciating  pain  [  223  ]. 

On  the  14th  I  made  a  second  attempt,  and  succeeded  in  reaching  the  staff  after  toiling  over 
soft  snow  and  a  difficult  ascent  of  six  miles,  but  not  before  the  clouds  had  again  shut  out  all 
the  peaks  that  I  had  seen  from  Lanchichi  H.s.  I. ..uncovered  the  station  mark  and  set  up  my 
theodolite,  ...  but  I  soon  found  that  I  could  not  remain  Bny  time  on  the  hill  with  Bafety.  A 
high,  cold,  cutting  wind  had  set  in. ..and  was  blowing  the  fresh  snow  sharp  against  our  faces. 
...  My  fingers  were  numbed.  ...  I  could  not  level  my  instrument.  My  men  were  complaining 
bitterly,  most  of  them  positively  crying,  and  as  there  was  not  the  slightest  chance  of  finishing 
the  observation  of  my  angles,  I  hastened  down  to  my  encampment,  ...  giving  up. ..all  hope  of 
triangulating  the  Nisang  and  Khun  valleys.  The  whole  party. ..was  again  snow-struck,  and 
two  of  the  men  frostbitten,  one  so  very  severely  that.. .he  will  be  crippled  for  life.  I  left 
Sangla  on  the  Baapa...the  21st  of  October  1853*. 

Mulheran ’b  work  from  the  south  had  been  equally  disappointing  ; 

I  was  obliged  to  retire  from  the  Nela  Pass  in  October,  the  heavy  falls  of  snow  on  the  6th, 
flth.-^th,  and  8th  of  that  month  rendering  the  route  across  the  fissures  of  the  great  glacier 
on  the  northern  face  of  the  ridge  extremely  unsafe,  if  not  Impracticable,  for  either  men  or 
sheep.  Messrs.  Shelverton  and  Dyer,  who  had  entered  Kanawar  in  September  and  commenced 
the  survey  of  the  Baepa  and  Charang  valleyB,  were  also  obliged  to  retire,  the  flagmen  in  advance 
being  unable  to  occupy  the  points  required3  [pi.  10  ]. 

lOTS.  Syn.,  vn  ( lxii-iv — C  ).  1  DDo.  006  (90-103,  105  ),  Sbolverton  to  Mulheran,  25-10—63. 

'  DDn-  609  (  177  ),  Mulheran  to  SO.,  11—1 1-64  ;  KanSw&r,  upper  pargana  of  Baahnhr  State  [  m,  40-3  ;  pi.  5  ]. 
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Mulheran  and  Shelverton  spent  the  cold  weather  1853-4  on  theChach  base-line. 
Dyer  being  transferred  t-o  Robinson’s  party,  and  in  the  spring  Mulheran  brought 
Johnson  back  to  complete  the  connection  from  the  north.  They  marched  up  the 
Sutlej  valley  during  March,  and  broke  into  two  parties  at  Chini ; 

From  Chini  I  detached  Mr.  Johnson  to  triangulate  the  Baspa  valley,  proceeding  myself 
towards  the  Rishi,  Niaang,  and  Charang  valleyB,  previous  to  entering  which  I  visited  the  sta¬ 
tions  of  Themso...and  Lanchichi,  and  intersected  all  peaks  visible,  ...  in  addition  to.. .points... 
for  basing  tho  planetable  detail.  ...  The  Gangtang,  Kubrang,  Sholarang  passes  were  either 
crossed. ..or  sketchod  from  points  commanding  an  uninterrupted  view.  ... 

Previous  to  Mr.  Johnson’s  visiting  Khurgu  and  Mahlnle,  I  proceeded  from  Makun  with 
20  maunds  of  atta  and  other  supplies  towards  the  Jbela  Kanta  Pass,  intending  to  furnish  a 
sketch  of  the  entire  tract  east  of  that  pass,  but,  ...  tho  Tartars  had  received  intimation  of  my 
approach,  and  had  expressed  strong  objections  to  my  making  a  survey  of  any  part  of  their 
territory.  I  considered  it  prudent  to  return  without  finishing  what  was  required. 

On  the  I3th  of  May  Johnson  commenced  at  Rakchora  of  [  Keelan’s]  Sutlej. ..Beries.  Tri- 
angulcrtion  wt\s  pushed. ..through  the  centre  of  the  Baspa  valley — one  station  18,338  feet, 
another  1 8,683  feet — ...The  Nela  station  [  19,086  ]  is  on  a  pyramid... of  broken  masses  of  white 
granite  forming  the  apex  of  the  mountain  above  the  pass.  This  was  the  peak  that  for  two 
seasons  challenged  the  mountain  climbers  of  the. ..Himalaya  series.  On  the  22nd  June  it  was 
ascended  by  Mr.  Johnson,  and  his  observations  from  the  summit  realized  the  results  desired. 
...  Johnson  descended  into  the  Bhagirathi  valley  [  and  ]  observed  from  the  stations  of  Mahl a 
and  Khargu  of  [  Dyer’s  ]  Bhagirathi  series1. 

Thus  was  the  field  work  of  the  topographical  party  of  the  North-West  Himalaya 
survey  brought  to  a  close.  Computations  and  mapping  were  completed  at  Dehra 
Dun,  after  which  Mulheran  was  transferred  to  charge  of  the  Hyderabad  survey. 
In  April  1855,  Johnson  inarched  the  party  from  Dehra  Dun  to  place  it  under  the 
charge  of  Montgomerie  to  start  the  survey  of  Kashmir  [  221-2  ]. 

The  narrative  of  the  magnificent  work  of  these  seven  years  was  written  up  in 
worthy  style  by  James  Peyton2.  The  survey  was  reduced  and  mapped  on  the 
J-inch  scale  in  14  degree  sheets  lying  between  parallels  30°  and  33°  5',  and  between 
meridians  76°  and  79°  10' — the  Jammu  border  on  the  west  to  Hardwar  on  the  east. 
These  were  lithographed  in  colours  at  Calcutta  in  1860  [  318-9,  330-1  ;  pi.  6  n.  ]*. 
Mulheran ’s  survey  of  Upper  Chamba  was  photo -zincographed  in  colours  at 
Dehra  Dun  in  1872  [  pi.  11  ]4. 


Punjab  :  HazAba,  1847-9 

The  district  of  Hazara  lies  to  the  west  of  Kashmir  and  runs  from  the  Kagan 
valley  on  the  north  to  Haripur  on  the  south.  In  1846,  after  the  1st  Sikh  war,  it  was 
assigned  to  Gulab  Singh  with  Kashmir,  but  passed  to  the  British  in  1847  in  exchange 
for  land  near  Jammu  [220].  James  Abbott,  a  former  revenue  surveyor -[  tv, 
416-7  ],  held  charge  from  1847  to  1853.  leaving  his  name  to  the  headquarters  station, 
Abbottabad  [  187, pis.  5,  16]. 

In  1847  Abbott  was  Commissioner  for  settlement  of  the  south  boundary,  having 
Daniel  Robinson  and  Ralph  Young  as  surveyors.  In  August  Robinson  was  appoint¬ 
ed  to  make  a  “military  survey  ”  of  whole  district5.  An  ample  staff  was  sanctioned 
— two  European  assistants  f  423  ]* — three  Indian  surveyors — 50  khaldsis.  Instruments 
were  a  difficulty,  but  a  4-inch  theodolite  was  procured  from  the  magnetic  observa¬ 
tory  at  Simla  [  rv,  118-9  ]  and,  writes  Robinson, 

I. ..procured  from  England  at  my  own  expense  a  6-inch  theodolite  with  two  teleecopee,  by 
Jonee.  ...  The  standard  steel  chains  did  not  arrive  until  long  after  I  had  measured  my  base, 
and  the  6-inoh  theodolite  and  artificial  horizon  only  in  time  to  fall  into  the  bands  of  the  Door- 
anees7,  who  plundered  our  baggage  and  all  instruments  except  one  4-inch  theodolite,  two 
teleeoopee  and  two  prismatic  compassos  in  February  1849.  ... 

1  DDd.  609  ( 177  ).  Mnlberan  to  BG.  11-11-54  ;  also  reports  for  1853—4  A  1854—5  ;  DDn.  443  ( 16  ),  549 
(169).  'OTS.  Syn.,  ra  (1-lxxii) — C).  •  ] 0  Cal.  (  239 ) ;  mrio.  6  (  28-41  ) ;  OR.  Tojx>.,  1859-62  (  19  ). 

*  10  Cal.  (  227  )  ;  meio.  Misc.  (  162  ]•  *  00.  00. ,  12-8—47.  •  W.  Llyod.  read.  within  one  month — Jams* 

Boott  Ingram,  b.  Bareilly,  15-6-29,  son  of  Capt,  }.  w.  IngTam  (  1794-1838  ),  Ben.  Inf.  1  Afghan. 


Punjab  :  Hazara  1847-9 
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Wo  mnrohed  from  Wexlrabnd  on  the  20th  of  October. ..via. ..Hasan  Abdal.  ...  We  made 
route  surveys  of  the  country  right  and  left  of  the  road.  They. ..'were  the  only  maps  that 
could  be  depended  upon  when  that  country  became  the  seat  of  war  in  1848-0. 

From  Hasan  Abdal  we  marched  to  the  level  plain  of  Chuch  [  42 ;  pi.  7  ]  to  measure 
"a  base-line.  ...  As  the  standard  chainB  had  not  arrived,  and  there  seemed  to  be  no  chance  of 
their  arriving  for  many  months,  I  was  obliged  to  use  common  Gunter’s  chains,  and  two  ten- 
feot  deal  rodB  compared  with  a  2-foot  Gunter’s  brass  scale. 

After  measuring  the  base,  just  over  5  miles  long,  they  commenced  triangulation 
in  January  1848.  On  the  outbreak  of  the  2nd  Sikh  war  in  May 

all  officers  on  detached  duty  were  called  in  to  military  stations.  ...  We. ..were  ordered  to  join 
Major  J.  Abbott  at  Huripoor,  and  from  that  time  until  the  conclusion  of  April  1849  we  were 
employed  on  other  and  military  duties.  When  I  discontinued  surveying  in  May  1848,  I  had 
done  but  a  small  portion  of  the  triangulation  and  sketching  of  eastern  Hazara,  and  when  I 
returned  in  April  1849  1  was  ordered  by  Colonel  Napier1  to  do  all  that  I  could  before  the  com¬ 
mencement  of  the  hot  weather,  and  then. ..to  return  to  Lahore.  ... 

Being  extremely  anrious  to  complete  Hazara. ..I  remained  in  the  field  throughout  the 
rainy  season,  when  I  marched  to  Lahore.  ...  I  was  shortly  after  attacked  with  rheumatism 
which  confined  me  to  my  bed  from  18th  November  to  the  middle  of  February.  ...  [  I  ]  could 
not  complete  the  map  till  the  end  of  May  1 850,  when  it  was  at  once  sent  to  the  Board  of  Admin¬ 
istration  at  Lahore.  They  kept  it  for  nearly  a  twelvemonth,  and  it  was  then  sent  to  the 
Deputy  Surveyor  General  at  Calcutta,  who  sent  it  back  to  me  again  last  year  [  1853  ]  that  I 
might  recompile  it  on. ..the  Great  Trigonometrical  Survey*. 

According  to  the  Surveyor  General’s  account, 

Lieutenant  Robinson’s  early  labours  exhibited  considerable  talent  and  enterprise,  but 
being  badly  equipped  with  instruments,  inexperienced  in  extensive  survey  operations,  and 
left  to  his  own  resources,  he  had  much  to  learn,  and  a  good  deal  to  unlearn.  Nevertheless  as 
he  possessed  energy  and  a  great  taste  for  drawing  ground,  which  is  a  rare  talent,  I  considered 
him  an  acquisition  to  my  Department*. 

In  September  1853,  after  Robinson  had  made  good  progress  on  the  survey  of 
Rawalpindi  District  under  the  orders  of  the  Surveyor  General,  his  original  sketch 
of  Hazara,  scale  2  miles  to  an  inch,  was  returned  to  him  for  revision  and  adjust¬ 
ment  to  Logan’s  triangles  [36-7].  The  south-east  corner  of  Hazara  which  had 
been  transferred  to  Rawalpindi  was  now  properly  triangulated  and  surveyed  on  the 
one-inch  scale  [  210  ]4.  The  distant  country  of  Kagan  was  added  to  the  map  ; 

Circumstance  did  not  admit  of  my  visiting  the  wild  country  of  Kaghan  in  1848-9.  Since 
then  that  valley  is  much  quieter,  and  Lieut.  Peter  Lumsden,  d.a.q.m.o.,  was  last  year  able 
to  make  a  reconnaissance  to  the  head  of  the  valley,  and  from  the.. .mountains  overlooking 
Chelaa  he  obtained  a  view  of  the  country  on  the  Indus. ..which  no  European  had  ever  before 
Been.  ...  The  revised  map. ..has  been  projected  on  the  basis  of  the  Great  Trigonometrical 
Survey.  ...  Five  triangles  were  observed  by  Mr.  Assistant  Carty  and  myself  with  two 
twelve-inch  theodolites,  which. ..embraced  all  the  mOBt  important  of  my  old  stations*. 

So  urgent,  however,  was  the  local  demand  that  50  “preliminary”  copies  were 
lithographed  at  Calcutta  before  adjustment  to  the  trigonometrical  survey*. 


Rawalpindi  &  Jhelltm,  1850-60 

At  the  end  of  1849,  the  Board  of  Administration  at  Lahore  [  272  n.3  ]  asked  that 
Robinson  should  extend  Burvey  through  Rawalpindi  southwards  and  westwards  to 
cover  the  whole  trans-Indus  area  under  British  administration  as  far  south  as 
Mithankot.  For  such  an  extended  survey  they  asked  that  he  should  be  placed  under 
the  orders  of  the  Surveyor  General,  to  whom  they  wrote  ; 

--  As  Hazara  and  most  of  the  country  down  to  the  Salt  Range  has  been  surveyed,  and  as 
Lieutenant  Walker.. .has  done  most  of  the  Peshawar  District,  the  Board  would  like  to  see 
Lieutenant  Robinson  engagod  upon  the  completion  of  the  survey  down  to  the  Salt  Range, 

*Robt..  1st  Baron  of  Magdala  (  1810-90  )  ;  Ben.’  Engrs. ;  Civ.  Engr.  Lahore,  1849-50 ;  DNB. ;  DIB. 
•DDn.  633  (1-12),  Report.  1-12-55.  •  DDa.  649  (  63  ),  to  Mil.  Dopt.,  19-9-53.  4 Svy.  by  John  Dyer, 

louo.  Miac.,  26-0-56.  *  DDn.  633  (  9-10  ) ;  580  (  172  ),  Jan.  1854  ;  Map,  4  sheets,  10  Cal.  (  249  )  with 

Report,  1-12-56  ;  mrio.  6(17),  Miac.,  18-0-55;  2  m  =-  1  inoh.  •  DDn.  624  (  106),  5-4-56  ;  of.  DDn.  459 
(  2  ),  w.  X.  Hodaon  offers  to  pay  cost  of  MS.  oopy,  2 4-12-62. 
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including  its  hills,  and  then  to  cross  the  Indus  at  Kalahagh  and  work  over  to  Bunnoo,  and 
...down  the  Indus  and  Dorajat  to  Mithunkoto.  ...  Kohat,  the  only  dangerouB  quarter,  will  be 
...token  up  by  Lieu  tenant  Walker  a  year  or  two  hence  when  affairs  are  more  settled  [  216  ]. 

Lieutenant  Robinson  has  no  assistant  surveyor,  but  the  Board  hope  that  he  will  be  fur¬ 
nished  with  at  least  two  or  three  assistants,  ...  and  with  good  instruments,  ...  The  Board 
would  further  be  obliged  by.. .a  chain  of  triangleB  run  across  the  Baree  Doab  to  verify  thoir 
surveys. ..under  the  Civil  Engineer1,  ...  and  the  revenue  surveys  shout  to  begin  [  272  ]. 

Robinson  was  thereupon  transferred  to  the  Surveyor  General’s  orders  in  July 
1850,  and  a  now  party  raised  with  Talbot  from  the  Himalaya  party  and  Joseph 
James  and  Platts  newly  recruited  [423],  Their  first  task  was  to  survey  the 
boundary  between  Maharaja  Gulab  Singh’s  Jammu  territory  and  the  British  dis¬ 
tricts  west  of  the  Ravi  River  [  pis.  1,  16  ]  ; 

Mr.  Logan’s  groat  triangulation  occupied  the  samoline  of  country,  so  that  Liout.  Robinson’s 
operations  proceeded  in  connection  therewith,  and  he  had  an  opportunity  of  learning  geodetical 
duties.  ...  The  postponement  of  the  survey  of  the  Balt  Range  was  advantageous,  aB  it  enabled 
the  o.t.  Survey  to  furnish.. .a  good  basis  by  which. ..greater. ..efficiency  has  been  secured*. 

Robinson  left  DehraDun  wifhlxtgan  on  7th  October  1850  [36],  and  started  work 
on  a  minor  series  breaking  out  from  the  principal  triangles,  whilst  his  assistants 
ran  a  traverse  line  along  the  actual  boundary  from  the  neighbourhood  of  Patban- 
kot.  Though  Platte  was  down  with  fever  most  of  the  season  and  James  had  the 
misfortune  to  break  his  collarbone,  work  was  brought  to  the  Jhelum  R.  by  17th  May 
and  the  party  returned  to  Delixa  on  8th  June. 

The  southern  boundary  of  the  Jamoo  territory  from  the  revenue  survey  triple-junction 
pillar  at  Madhoopoor  near  Shoojanpoor  on  the  Ravi  to  the  fort  of  Mangla  at  the  point  where 
the  river  Jhilam  dobouches  from  tho  mountains  [  pi.  32  ]  is  defined  by  a  series  of  boundary 
pillars  of  pukka  masonry  from  0  to  9  feet  high.  ... 

Half  of  these  pillars  were  built  by  Maharaja  Goolab  Singh  and  half  by  the  Lahore  Durbar,  ... 
the  whole  number.. .being  about  2000  in  a  distance  of  about  260  miles  of  tortuous  boundary, 
or  160  miles  as  the  crow  flies.  Whenever  a  portion  of  a  river  defines  the  boundary'  an  extra 
largo  pillar. ..is  placed  at  the  point  where  the  boundary  line  reaches  the  river.  ... 

This  traverse,  260  miles  in  length,  was  chocked  throughout  by  secondary  pointe  from  my 
triangulation  (  made  with  the  12-inch  theodolite  ),  having  sides  from  six  to  twenty'  miles  in 
length,  and  tl vis  triangulation  was  chocked  again  by. ..the  North  West  Hill  series,  from  a  side 
of  which  it  emanated  and  upon  a  side  of  which  it  closed3  [  36-7]. 

During  season  1851-2  Robinson  started  survey  of  the  area  between  the  Jhelum 
and  Indus  rivers,  overlapping  the  southern  limits  of  his  Hazara  survey  to  the  north  ; 

Haring  ascertained  [writes  Waugh]  that  the  skirts  of  the  Lieutenant’s  former  military 
survey  of  Hazara  which  overlapped  part  of  Jhelum  and  Rawalpindi  was. ..mere  Bketch  work, 
unfit  for  incorporation  with  the  Atlas  [214  ],  I  considered  it  expedient.. .to  extend  the  under¬ 
taking  over  the  whole  of  the  Rawalpindee  and  Jhelum  districts  so  as  to  produce  a  final  and 
complote  survey  of  those  rugged  tracts,  so  important  in  a  military,  political,  and  geological 
point  of  view,  and  so  interesting  from  its  variety  and  peculiarity  of  configuration. 

Tho  time  was  most  propitious. ..because  the  whole  district  was  being  traversed  by  the 
groat  triangulation.  Moreover  the  survey  of  Derajat  was  not  pressing  on  account  of  the 
politically  disturbed  state  of  the  frontier4. 

Tho  survey  was  on  the  one  inch  scale  [  214,  289  ]  and  soundly  based  on  Logan’s 
principal  triangles6.  The  party  left  Dehra  on  11th  October  1851,  and 
reached  Jhelum  on  the  )8th  November,  having  accomplished  the  march  of  400  miles  in  38 
days,  including  halts  and  2  days  dolay  at  Umbalia  for  medicines  and  change  of  carriage.  On 
the  march  the  whole  party  were  employed  in  making  duplicates  of  last  season’s  angle  books. 

Resuming  triangulation  in  the  hills  weat  of  Jhelum,  Robinson  had  sufficient 
points  computed  and  plotted  to  start  his  planetablers  by  23rd  February  ; 

Observations  have  been  taken  from  17  principal  stations  and  14  first-class  secondary 
stations.  ...  More. ..would  have  been  done  had  I  not  had  to  devote  Bomo  valuable  time  to 
computing  and  planetabling.  ...  The  area  triangulated  and  covered  with  poles  or  signals  at  2 
to  4  miles  apart  is  about  3,400  square  miles. 

'  ,Canal  H,-y8.  in  progress  1849—63  [  68  o.  5  ] ;  MBIO.  Misc.,  13-0—49;  DDd.  467  (  134),  ll-7— 49;  Ml 
(  182-4  ),  27-6-50.  *  DDn.  649  (  63  ).  SG.  to  MU.  Dept.,  19-9-53.  *  Report,  DDn.  693  (  297  ),  1-8-51; 

mape,  mrjo.  Misc.,  9  A  12-0-51;  Rari  to  Jhelum,  1-inoh  to  m.  ;  JO  Cat.  (256),  Jin  oh  redaction. 
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Mr.  Talbot  failed  from  Impatience  j  hU  neat  and  activity  were  very  great,  and  had  he  done 
half  well  instead  of  the  whole  indifferently,  hia  work  would  have  been  satisfactory.  The 
area  of  his  survey,  about  700  square  miles,  ...  must  be  done  over  again. 

-  Mr.  Joseph  James  worked  exceedingly  hard,  but  could  only  complete  half  a  planetable. 
TTia  work  is,  however,  first  rate  and  superior  to  anything  of  the  kind  I  have  ever  seen  before; 
the  goodness  amply  compensates  for  the  shortness  in  quantity.  ...  I  was  unable  to  do  more 
than  60  square  miles  of  planotabling  myBelf.  ... 

Mr.  Platts  was  employed  entirely  in  my  office,  and  in  selecting  stations.  He  has  very 
superior  abilities  and  is  a  first-rate  computer  and  recorder1. 

Field  work  was  closed  during  May  1852,  when  the  party  assembled  for  recess 
in  Murree.  The  survey  of  the  trans-Indus  area  having  been  dropped  [  210  ], 
designation  was  changed  in  October  to  the  somewhat  cumbersome  title  of  “Topo¬ 
graphical  Survey,  Bengal  Establishment,  No.  1  ”  [  363  ].  Strength  was  increased 
by  the  posting  of  Andrew  Chamarett,  whilst  Talbot’s  resignation  was  met  by  the 
posting  of  John  James,  of  the  notable  survey  family,  who  was  to  prove  a  tower 
of  strength  as  planetabler  and  draughtsman.  The  Surveyor  General  pressed  for 
the  highest  standards  of  accuracy  and  draughtsmanship  ; 

The  survey  of  the  Jhelum  and  Rawal  Pindee  districts. ..is  progressing  steadily  but  slowly 
owing  to  the  intricacy  of  the  ground  and  the  high  standard. ..aimed  at.  I  drew  up  for  this 
work  a  very  minute  code  of  Instructions,  which  is  now  being  printed  at  Roorkee  by  order  of 
the  Hon’ble  the  Lieutenant  Governor  [  213,  282  ].  ...  The  map. ..gives  every  promise  of  being 
the  best  topographical  survey  yet  executed  in  India,  and  I  have  spared  no  pain3  to  make  it 
so.  By  the  end  of  this  year  I  shall  be  able  to  visit  the  party  in  the  field  on  my  way  to  measure 
the  Chuch  base  [  42-3  ]2. 

In  his  report  for  1852-3  Robinson  describes  his  crossing  of  the  Salt  Range  ; 

The  old  bases  of  triangulation  were  from  16  to  18  miles,  and  the  width  of  the  Salt  Range 
averages  about  8  miles.  It  i9  impossible  from  the  northern  flank  to  see.. .into  the  plains  be¬ 
yond  and,  the  south  flank  being  lower  than  the  northern,  stations  on  it  could  not  of  course  see 
stations  to  the  Dorth  of  the  range.  The  only  chance  of  getting  a  symmetrical  series  was  to  get 
stations  on  the  higher  peaks  of  the  lower  steps,  so  a3  to  see  the  higher  stations  on  the  northern 
flank  through  gap9  in  the  intermediate  steps,  and  also  to  see  the  plains  beyond.  ... 

[  Of  the  planetabling  ]  Mr.  John  James  had  completed  374  square  miles  of  first  class  work. 
Being  new  to  the  work,  and  the  country. ..being  a  mass  of  most  intricate  ravines,  he  could  not 
have  done  more  without  sacrificing  much  valuable  detail. 

Mr.  Joseph  James  completed  350  square  mileB  of  equally  good  work.  Mr.  Chamarett  377 
of  very  fair  work  indeed.  ...  I  myself  completed  20$.  ...  Total  1,266  square  miles.  This  is 
doubtless  a  very  small  season’s  work,  but  the  nature  of  the  country  admits  not  of  rapidity  of 
execution  without  the  sacrifice  of  accuracy  and  detail.  ...  Throughout  the  districts  of  Rawal 
Pindi  and  Jhelum  the  whole  of  the  country  north  of  the  Salt  Range  is  cutup  by  most  intricate 
ravines,  which  can  only  be  developed  by  patient,  careful,  surveying5. 

There  were  several  changes  during  season  1853-4  ;  Joseph  James  resigned  and 
John  was  absent  several  months  on  the  Chach  base-line.  James  MacGill  died. 
Shelverton  and  Dyer  joined  from  the  Himalaya  party  and  received  personal  instruc¬ 
tion  from  Robinson.  Horst  and  Bell  were  newly  appointed  during  recess. 

During  1854—5  the  question  arose  as  to  whether  a  regular  revenue  survey  party 
should  be  brought  in,  or  whether  Robinson’s  survey  would  suffice  for  revenue 
purposes  [  284-5  ].  The  Chief  Commissioner  asked  whether 

the  boundaries  of  thanas  and  tehsils  can  be  defined  in  the  topographical  survey  maps,  provided 
such  boundaries  are  marked  on  the  spot  before  the  survey  commences,  or. ..during  the  progress 
of  the  survey  in  conference  with  the  topographical  survey.  ...  If  they  cannot,  and  if  a  revenue 
survey  be  further  necessary,  then  a  question  seems  to  arise  whether  it  is  neceasary  that  the 
Government  should  be  put  to  the  expence  of  a  scientific  topographical  survey  as  well  as  a 
-revenue  survey.  It  appears  superfluous  to  have  both*. 

Robinson  pointed  out  the  difficulty  of  surveying  boundaries  in  an  unsettled  area  ; 

I  have  endeavoured  to  shew  as  accurately  as  possible,  not  only  the  physical  features  of 
Die  country,  but  also  all  well-defined  roads,  the  cultivated  and  waste  lands,  and  tehsil  and 
district  boundaries.  It  was  also  my  intention  to  have  shown.. .[  lessor  ]  boundaries,  but.:.until 

■DDn.  693  (  287  ),  Report,  1851-2,  1-9-52.  *  DDn.  649  (  69  ),  SQ.  to  Mil.  Dept.,  28-6-53.  »  DDn. 
693  (  437  ),  July  1853  ;  10  Cal.  (  250  ),  pt.  sketch  by  John  James,  Jammu,  1852.  *DDn.  648  (  64  ),  to  SO.. 
10-2-55. 
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Bomo  regular  settlement  is  made  this  is  impossible.  Even  in  the  district  and  tehsil  boundaries 
there  are  great  difficulties.  ...  Even  when  the  boundary  was  not  disputed  the  surveyors  were 
dependent  for  accurate  information  on  an  ignorant  burkandaz  deputed. ..from  the  tehsil,  but 
as  no  previous  steps  had  been  taken  to  show  the  burkandaz  the  boundary,  the  surveyor  knew 
almost  as  much  about  it  as  the  burkandaz.  ... 

That  theso  boundaries  have  not  been  laid  down  is  not  the  fault  of  the  surveyors.  ...  At 
any  time,  now  or  hereafter,  roads,  canals,  boundaries,  anything  that  the  scale  would  show, 
can  be  easily  laid  down,  provided  only  that  m}’  survey  marks  remain  intaot.  I  have  marks 
consisting  of  masonry  platforms  and  poles  covered  with  straw.  ...  These  poles  and  brushes 
are  constantly  stolen  or  destroyed  ;  indeed,  immediately  round  Rawalpindee  they  are  destroyed 
almost  as  fast  as  they  are  put  up.  I  have  in  two  or  three  caseB  discovered  the  offenders  and 
prosecuted  them,  but  the  trouble. ..of  sending. ..witnesses  into  cantonments  for  that  purpose  is  so 
great  that  I  have. ..to  put  up  with  tho  lessor  inconvenience  of  losing  my  marks.  ... 

Laying  down  thana  and  telisil  boundaries  : —  the  expense.. .would  be  very  trifling  and, 
compared  with  the  expense  of  a  revenue  survey  in  such  a  country-,  nothing,  for  it  is  difficult 
to  conceive  a  country'  in  which  a  revenue  survey  would  meet  with  greater  practical  difficulties1. 

Whilst  it  was  decided  not  to  employ  a  revenue  Burvey  party  for  the  present 
[  285.  pi.  16  ],  Robinson  records  that  the  settlement  officers  were 

furnished  with  copies  of  all  the  planetable  sections.  They  speak  most  highly  of  the  accuracy 
of  the  maps,  and  the  groat  assistance  they  are  to  them.  ...  The  Settlement  Officer  of  the  Jhelum 
District,  having  requested  me  to  assist  in  checking  his  polwaree  thakbasts  and  shruddas,  I 
agreed  to  lay  down  all  his  trijunction  pillars  if  he  would  mark  them  with  a  white-limed  ghara 
on  the  top  of  a  pole  [  iv,  go  J.  This  he  did,  and  these  marks  have  been  laid  down  on  all 
the  planetable  sections  taken  up  since.  The  assistance  thus  granted. ..he  states  to  be  of  the 
greatest  importance  [  285,  290  ]J. 

During  season  1S54-5,  the  part}-  observed  no  fewer  than  1,200  triangles  and 
surveyed  1,910  square  miles  by  planetable  ;  sheet  No.  2  was  completed,  fair-drawn, 
and  sent  to  India  House  as  a  sample  of  the  work  [  214  ]. 

Being  exceedingly  fortunate  in  the  weather,  Mr.  Horst  and  myself  completed  the  triangu¬ 
lation  by  the  26th  of  March  when  we  marched  east  to  take  observations  for  height  in  the  neigh¬ 
bourhood  of  Jhelum. ..and  in. -the  country  already  planetabled,  not  only  for  the  high  points, 
hut  also  for  the  low  obligatory  points  [  67-9  ]. 

I  also  corrected  my  former  survey  of  the  Great  Trunk  Road  between  Jhilam  and  Rawal 
Pindi  which  was  very  erroneous.  When  the  former  survey  was  made  the  line  was  only  traced 
out,  and  6ince  that  time  very  considerable  alterations  have  been  made,  ...  and  the  road  has 
been  nearly  finished,  ...  This  survey  afforded  a  splendid  opportunity  of  testing  the  accuracy 
of  the  planetable  work. ..and  very  satisfactory  was  the  result. 

Nothing  could  be  more  correct  than  the  work  of  the  two  James,  but  Mr.  Chamarett’B  was 
not  so  good.  His  ridges  are  generally  correct,  but  his  watercourses  have  been  put  in  care¬ 
lessly.  ...  Mr.  Chamarett  is  an  excellent  topographical  draughtsman,  hiB  work  is  neat,  clean, 
and  well  got  up,  and  if  he  -would  but  take  more  painB  to  produce  r tally  accurate,  rather  than 
approximately  accurate  work,  I  should  be  very  pleased  with  him5. 

Season  1855-6,  triangulation  was  extended  into  the  desert  country  south  of  the 
Salt  Range,  and  towards  Kalabagh  on  the  Indus.  The  eeasoD  was 

remarkably  unfavourable.  No  rain  fell. ..for  four  months,  and  although  in  the  latter  eDd  of 
March  and  all  April  we  had  daily  severe  dust  storms,  no  rain  accompanied  them,  so  that  the 
atmosphere  was  intense.  Even  in  the  latter  end  of  February  the  thermometer  daily  stood  at 
100°  in  my  double-poled  tent,  and  that  combined  with  the  bad  water  of  the  desert  induced 
a  good  deal  of  sickness,  principally  brain-fever  and  dysentery. 

Our  progress. ..has  not  boon  good.  I  had  hoped  to  have  completed  the  triangulation  this 
year,  but  1  have  still  three  stations  left  unobserved.  ...  These  could  not  be  built  in  time  for 
me  to  visit  them  owing  to  the  difficulty  of  procuring  lime,  water,  and  labour,  ...  and  even  if 
IJiad  the  stations  built  the  woather  at  the  end  of  April  was  utterly  unfit  for  observations.  ... 

When  1  observed  from  these  stations  in  the  past  Beason  it  wsb  with  gTeat  difficulty  I  saw 
the  heliotropes,  and  opaque  objects  were,  of  course,  quite  invisible.  ...  The  mirage  arising  from 
the  salt  desert  which  skirts  the  southern  face  of  the  Salt  Range  far  exceeds  anything  I  have 
ever  seen  before.  Morning  observations  could  not  be  taken,  neither  could  I  get  reciprocal 
verticals  at  minimum  refraction  between  the  stations  in  the  plains  [  63-5  ]. 
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Lom  jiInnolnbtinB  hw  bdon  done.  ...  Total  area... 1,197  square  miles.  This  is  an  un¬ 
usually  small  area  for  so  large  an  expenditure,  but. ..a  very  much  larger  amount  of  mapping 
tban  usual  has  been  brought  up1. 

Work  was  carried  on  right  through  season  1 857-8  in  spite  of  trouble  elsewhere  ; 

Owing  to  the  disturbances  around  Murree  and  the  probability  of  the  rebellion  spreading 
over  a  large  portion  of  Hazara  [  4S2,  485  ],  we  were  unable  to  take  the  field  before  the  23rd  of 
October.  ...  Much  trouble  was  experienced  in  getting  carriage  for  the  instruments.  No  coolies 
could  be  procured,  and  the  civil  authorities  were  forbidden  to  press  them.  None  of  the 
khalasies  had  returned  from  furlough. ..so  that  if  it  had  not  been  for  the  assistance. ..by  the 
revenue  surveys  we  should  have  been  delayed  several  days.  ...  At  Rawalpindi  we  were  detain¬ 
ed  several  dayB.  ...  It  was  not  until  the  1st  of  November  that.. .we  marched.  ...  Being  thus 
short-handed  we  were  obliged  to  confine  ourselves  almost  entirely  to  plaDotable  surveying. 

Robinson  himself  planetabled  about  60  miles  of  “very  difficult  ground and  the 
party  outturn  amounted  to  1,484  square  miles  ; 

I  regret  that  my  own  health  prevented  my  doing  more  work.  I  was  taken  ill  on  the  16th 
March,  and  from  that  date  have  been  too  weak  to  stand  exposure,  though  never  unable  to 
direct.  ...  My  illness  arose  from  over-exertion  and  exposure. ..in  a  most  changeable  climate. 

The  party  all  returned  into  quarters  between  15th  April  and  5th  May,  after  which  Messrs. 
Ryall  and  Todd  started  to  join  the  Kaslimir  party*  [  231  ]. 

The  country  south  of  the  Salt  Range  was  now  under  survey  by  the  Sind-Sagar 
revenue  survey  party  and,  writes  Waugh  to  Robinson, 

on  account  of  a  change  in  the  district  boundaries  which  are  no  longer  conterminous  with 
the  limits  of  the  hill  tract,  the  space  you  were  authorized  to  survey  does  not  now  conform  to 
district  limits.  Lieutenant  F.  Anderson’s  operations,  being  essentially  for  revenue  survey 
purposes,  ought. ..to  include  complete  districts,  otherwise  it  -will  not  fulfil  its  special  object.  ... 

In  the  event  of  your  surveys  overlapping,  it  will  be  indispensable  to  settle  any  difference... 
on  the  spot.  As  Lieutenant  Anderson  will  have  free  use  of  all  the  trigonometrical  stations  the 
means  of  effecting  an  harmonious  union  will  bo  ample.  ...  As  regards  your  own  limits,  ...  let 
the  base  of  the  hills  be  the  limiting  line,  leaving  all  cultivation  in  the  plains  for  the  Revenue 
Surveyors.  ...  I. ..wish  that  all  your  field  operations  should  be  completed  satisfactorily  by  the 
close  of  the  next  field  season  [  1858-9  ],  without  any  blanks,  defects,  or  omissions5  [  275-6  ]. 
For  the  start  of  the  final  season  1858-9 

Messrs.  Hdrst,  Bell,  and  Ryall  marched  out  [  from  Murree  ]  on  lBt  of  October,  and  Messrs.  Todd 
and  Neale,  ...  did  not  rejoin  from  the  Kashmir  party  until  later.  ... 

[  In  ]  the  vicinity  of  Mt.  Sakesai4  f  4994  ft.]  I  took  up  with  Mr.  Baness  the  planotable  which 
...I  was  obliged  to  leave  unfinished  in  1857-58.  I  remained  instructing  him  nearly  three  weeks 
and  then  continued  the  measurement  of  obligatory  points  until  Lieut.  Murray  joined  me  on  2nd 
January'*.  ...  It  was  necessary  to  give  Lieutenant  Murray,  a  practised  topographical  surveyor, 
a  little  instruction  owing  to  our  style  and  scale  being  different.  ...  The  rest  of  the  season  I 
spent  in  measuring  obligatory  points  [  6S  ]  and. ..I  inspected  the  different  planetables.  ... 

On  the  8th  of  March  I. ..commenced  my  march  to  Lahore.  ...  The  first  party  joined  at  your 
headquarters  at  Dehra  Doon  on  2nd  April,  and  the  remainder  on  the  21st  April.  ... 

During  the  past  Beason  I  introduced  the  practice  of  each  surveyor  furnishing  with  his 
monthly  progress  report  a  small  sketch  showing  the  amount  of  work  completed  during  the 
month,  and  expected  to  be  done  during  the  ensuing  month.  These  sketches  were  very  use¬ 
ful®.  ...  They  assisted  me  very  much  in  looking  for  obligatory  points.  ... 

I  have  great  pleasure  in  reporting  very  favourably  of  the  whole  party.  The... surveyors 
have  improved  very  much  in  drawing,  and  some  of  the  tables  executed  during  this. ..season 
are  first-rate  specimens  of  topograpliical  drawing.  Our  field  work  is  now  all  completed,  the 
computations  are  very  nearly  all  brought  up,  and  I  hope  when  the  ground  maps  are  completed 
...they  will  meet  with  your  approval7. 

The  fair  maps  were  now  completed  on  the  one-inch  and  J-inch  scales  at  Dehra 
Dun,  under  the  anxious  eye  of  the  Surveyor  General  ; 

-"I  am  at  present  engaged  with  Captain  Robinson  in  bringing  up  the  survey  of  Jhelum  and 
Rawalpindee,  a  most  intricate  tract  exhibiting  peculiar  geological  characters,  the  delineation 
of  which  on  a  large  scale  has  been  most  faithfully  and  beautifully  rendered.  ... 

_The  details. ..have  been  carried  out  in  strict  accordance  with  the  system  developed  in  my 
printed  topographical  instructions  [  21 1  ].  ...  There  remains  a  great  mass  of  computations  to 

’DOn.  714(64  ),  Report,  1855-6.  *ib.  (  1 18,  137  ),]  1-6  A  20-12-58.  ’000.687  (  9  ),  1-7-68- 

*  26  m.  *.  of  Mianwali.  .  *  from  K-aahmir.  *  etill  in  practice,  1920.  7  DDn.  714  (  156  ),  Report,  1858— 8. 
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bring  up. ..and  eovernl  mapB  to  draw  before  tho  survoy  can  be  considered  finished.  These 
duties.. .will  furnish  at  least  twelve  months  of  hard  industrious  work. 

Captain  Robinson  is  the  only  person  who  Jiqb  been  with  this  survey  since  it’s  commence¬ 
ment,  and. ..no  one  can  complete  what  remains  to  be  done  so  efficiently  as  himself.  It  is  a 
standing  rule. ..that  the  responsible  partieB  shall  bring  the  work  up.  ...  The  general  map  has 
been  necessarily  postponed  because  if  commenced  sooner  the  paper  would  hove  become  spoiled. 
...  A  previous  attempt  made  by  Captain  Robinson  proved  abortive,  and  the  general  compilation 
has  been  recommenced  de  novo  under  my  supervision.  ... 

The  large-scale  maps  are  in  a  great  state  of  forwardness  and  one  Bheet  was  transmitted 
home  in  1855  as  a  specimen  [  212  ].  ...  If  completed  in  the  same  uniform  style. ..these  maps 
will  stand  in  the  first  rank  of  topographical  achievements  in  India1  [  318  ]. 

AU  was  complete  by  October  1860,  when  the  part}'  took  up  work  in  a  new  area, 
Gwalior  and  Central  India  f  190  ],  and  Robinson  submitted 

angle-books,  computations,  maps,  charts,  and  general  report  of  the  survey  of  the  kohiBtan2 
of  the  Sind-Saugor  Doab,  commenced  by  me  in  November  1851,  and  brought  to  a  close  in 
March  1859,  the  past  year  being  spent  in  the  preparation  of.. .maps  and  reports. 

The  original  angle-books. ..have  been  several  timeB  examined  and  the  duplicates. ..carefully 
compared.  ...  A  list  of  villages  has  been  compiled  alphabetically  from  the  village  books.  ... 

An  index  sketch. ..[  shows  ]  the  numbering  of  the  planetable  sheets.  ...  Some  of  the 
planotables...have  been  recopied  so  as  to  maintain  the  same  character  throughout,  ...  and  to 
afford  tlie  moans  of  compiling  a  duplicate  of  the  general  map. ..should  the  original  be  lost.  ... 
It  is  very  satisfactory  to  observe  how  well  the  planetable  sheets  agree,  not  only  in  accuracy  of 
delineation,  but  also  in  stylo  and  depth  of  colour  after  3  or  4  years  practice.  ... 

The  general  map8...are  compiled  from  the  planetable  sheets.  They-  are  arranged  in  sec¬ 
tions  of  one  degree  long  by  half  a  degree  wide,  excepting  No.  8,  ...  made  somewhat  wider.  ... 
Tho  reduced  map  on  the  quarter-inch  scale  for  incorporation  with  the  Indian  Atlas  has  been 
made  as  complete  as  the  scale  admits  of3. 

The  topogTapliical  survey  of  the  kohistan  Sind-Saugor  doab. ..is. ..the  work  of  nearly 
eight. ..field  seasons.  The  tract.. .embraces  the. ..districts  of  Rawalpindi  and  Jhelum,  and  the 
hilly  parts  of...Shahpore  and  Leia,  ...  an  area  of  10,554  Bquare  miles.. .bounded  by  the  rivers 
Jhilum  and  Indus,  the  lofty  mountains  of  Hazara,  and  the  plains  at  the  base  of  the  Salt  Range. 

Taking  into  consideration  that  much  of  this  tract  contains  as  numerous  a  population. ..as 
many  good  plains  tracts,  its  unfitness  for  the  operations  of  a  revenue  survey,  and  the  necessity 
for  good  maps  for  military  and  engineering  purposes,  the  Surveyor  General  ordered  the. ..scale 
of  one  inch  to  one  mile — that  the  heights  of  all  obligatory  and  important  points  should  be 
carefully  laid  down  by  trigonometrical  levelling — that  all  areas  of  cultivation  and  waste,  and 
size  of  villages,  should  be  shown.  ...  These' instructions  have  been  carefully  carried  out,  and 
latterly  the  trijunction  pillars. ..have  been  laid  down  at  the  request  of  the  settlement  officers, 
whereby  they.. .are  as  well  off  as  if  they  had  had  a  regular  revenue  survey  [21 1-2,  290  ].  ... 

The  cost  of  this  great  work  has  been  Co.’s  Rs.  18-5-2  per  square  mile  to  the  end  of  1859*. 
The  eight  sheets  on  the  one-inch  scale  and  the  reduction  on  the  J-incb  scale  were 
lithographed  in  England  [  317  ]6. 

R-obinson  bad  indeed  made  an  outstanding  contribution  to  the  surveys  of  India 
by  the  high  standard  of  bis  planetable  survey  and  mapping  [  289-90  ]. 


Pesilawajr,  1849-53 

After  the  close  of  the  2nd  Sikh  war  winch  had  ended  with  the  battle  of  Gujrat, 
21st  February  1849,  James  Walker  and  Arthur  Garnett  were  deputed  to  make  a 
“military  survey”  of  Peshawar  and  its  surroundings  within  a  10-mile  radius®. 
Between  April  and  June,  having  measured  a  base-line  of  miles  and  observed  some 
rough  triangles  with  a  3 J -inch  theodolite,  they  surveyed  about  400  square  miles 
on  the  2-inch  scale,  west  of  the  road  that  runs  from  Shabkadr  Fort  through 
Peshawar  to  the  Kohat  Pass.  Whilst  Walker  was  making  fair  copies  Garnett  was 

1  DDn.  643  (  301  )  A  668  (  88  ),  to  SG.  Mil.  Dept.,  7-6-  &  23-9-59.  *  hill  country.  *70  Cal.  (  251  )  ; 

1-inch  map,  mrjo.  Miac.,  32-0-59  ,*  &  7  (  37  )  8  sections  [  pi.  12  ] ;  1#  boundary  traces,  ^-inch  map  ;  mrio.  7 
(  38  )  :  30-0-59.  4DDn.  714  (  198-203  ),  Completion  Report,  3-10—60,  also  10  Cal.  (  24  )  ;  SG.’p  final 

report,  also  DDn.  21  (  30-3  ),  29-1  -61 .  *  JO  Cat.  (  251-3  ).  •  OTS.  in  &  Syn.  1  (  ili-xiy — D  )  ;  DDn.  549 

(  63  ),  19-9-53  &  693  (  187  ),  Walker  to  SO.,  21-5-51. 


Mate  12 


DISTRICTS  OF  JHELUM  &  RAWALPINDI 


Surveyed  on  one-inch  scale  under  Lieutenant  Rohinson, 
Bengal  Engineers,  seasons  1851  to  1854  [  ch.  xiv  }. 

Part  of  Sheet  2  of  eight  sheets,  each  of  one  degree  in 
longitude  and  half  a  degree  in  latitude.  This  fair  copy  .drawn 
in  the  Snrve3’or  General’s  Office  at  Calcutta,  was  completed 
10th  Feb.  1857 ;  mrio.  7  (  37  ). 

Robinson’s  triangulation  was  based  on  the  North-West 
Himalayan  Series,  G.T.S.,  the  heights  of  which  were  brought 
up  from  Bea-level  at  Calcutta  through  the  North-East  Longi¬ 
tudinal  Series.  ' 

This  portion  of  the  Grand  Trunk  Road  was  constructed 
between  1847  and  1862. 

Mangla  Fort  lies  about  15  m.  north  of  Jlielum  city. 

See  also  plate  9  for  Robinson’s  survej’  of  Attock  District, 
then  part  of  Rawalpindi,  and  Walker’s  survey  beyond  the 
•  Indus  [209-17]. 
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transferred  to  Kohat  where  lie  made  further  useful  surveys  [  217  ]*.  In  September 
Walker  resumed  survey  with  the  assistance  of  Allom  of  the  Bombay  Artillery,  who 
died  a  month  later. 

On  the  return  of  the  Bombay  Division  to  its  own  Presidency  in  January  1850, 
Walker  was  retained  on  the  survey  under  the  Board  of  Administration  at  Lahore 
[36,  273]*.  During  December  he  accompanied  a  military  force  to  Yusufzai  as 
engineer,  and  extended  his  survey  northwards  to  the  Kabul  River.  He  measured 
another  short  base  and  surveyed  about  150  square  miles,  still  on  the  2-inch  scale, 
returning  to  cantonments  in  May. 

In  those  days  his  escort  merely  consisted  of  a  couple  of  sowars,  one  of  whom  usually 
carried  a  Binall  theodolite  and  the  other  a  folding  tripod-stand.  All  he  could  do  was  to  go 
on  until  Bhot  at  and  then  return,  and  this  he  did  on  several  occasions  until  advised  by.. .the 
Commissioner  of  Peshawar  that  it  was  not  dosirable.  A  dotted  line  on  his  original  map  shows 
the  line  beyond  which  ‘further  proceedings  were  stopped  by  the  hostility  of  the  natives’’. 

In  September  1850  two  native  surveyors  were  sanctioned,  but  as  trained  men  were  not 
procurable,  four  moonshees  were  successively  entertained  on  trial.  Of  these  one  eventually 
answered,  byr  name  Mirra  Sajjad,  a  native  of  Persia  [  47  ],  who  remained  on  the  survey  through¬ 
out  the  last  two  field  seasons,  and  rendered  valuable  assistance  by  traversing  the  banks  of 
rivers  and  ravines  which  could  not  otherwise  have  been  laid  down  with  bo  much  detail.  But 
he  was  incapable  of  field  sketching  or  computing4. 

In  November  1850,  Walker  resumed  survey  in  the  Yusufzai  area,  working  east¬ 
ward  to  the  Indus,  down  to  Attock,  and  then  closing  on  his  earlier  triangulation 
near  Nowshera.  He  filled  in  detail  between  his  triangles  by  compass  bearings 
which  were  plotted  later5.  On  various  occasions  he  extended  his  surveys  by  accom¬ 
panying  military  columns,  and  sometimes  won  the  assistance  of  local  tribesmen 
to  reach  a  point  of  vantage  whence  he  could  sketch  otherwise  inaccessible  ground. 

In  April  1851,  he  was  placed  under  the  orders  of  the  Surveyor  General  and  made 
his  first  professional  report,  and  in  September  sent  a  copy  of  his  map  to  Calcutta 
to  be  lithographed  in  three  sheets.  He  apologised  for  not  having  been  able  to 
observe  the  latitude  of  Peshawar  ;  his  heights  were  onty  roughly  approximate  [  217  ], 
and  the  only  azimuth  was  derived  from  “a  small  prismatic  compass”  [  n,  232  ]*. 

By  the  end  of  1851  he  had  surveyed  about  3,000  square  miles,  of  the  Peshawar 
valley  including  the  country  of  the  Yusufzai  to  the  north,  most  of  which  was 
controlled  by  rough  triangulation.  He  had  incorporated  rough  sketches  made  by 
local  military  officers7,  and  sketched  about  800  square  miles  of  distant  tribal 
territory.  From  October  1851,  he  extended  survey  south  and  east  along  the  north 
Khattack  range  in  Afridi  country. 

During  January  1852,  he  visited  the  Surveyor  General’s  camp  near  Peshawar, 
and  received  a  7 -inch  theodolite  and  much  good  advice,  and  he  then  visited 
Logan’s  camp  to  discuss  arrangements  for  the  connection  of  Peshawar  and  his  own 
triangulation  by  Johnson  and  James  [  37,  86,  475  ].  He  describes  the  somewhat 
amateurish  jpethods  of  his  earlier  work  ; 

At  the  outset  the  compass  alone  was  used,  in  the  manner  laid  down  in  books  on  Military 
Surveying.  2nd!y.,  the  theodolite  took  the  place  of  the  compass,  ...  the  observations. ..being 
noted  in  a  fieldbook.  ...  3rdly.,  the  remainder. ..was  sketched  on  a  planetable  [  12-inch 
squaro  ].  ...  The  rays  were  taken — not,  as  usual,  with  a  sight  rule — but  with  a  theodolite, 
and  afterwards  recorded  in  writing,  because  the  rapidity  of  the  survey  and. ..its  danger  and 
difficulty  necessitated  occasional  observations  to  objects  so  distant  that  some  time  would 
elapse  before  the  final  intersections  could  be  completed. 

The  river  Indus. ..and  some  of  the  larger  ravines  were  traversed  with  a  compass  and  peram¬ 
bulator  by  a  native  surveyor  working  on  departure  and  terminal  points  fixed  by  myself.  These 
traverses  had  to  be  carried  over  very  broken,  difficult,  ground.  ...  Their  error  was  rarely  more 
than  2  or  3  per  cent.  They  were  plotted  by  the  native  surveyor  on  the  Beale  of  2  inches  =»  1 
mile,  and  then  reduced  on  my  own  plans  with  a  pantograph'. 

1  JO  Cat.  (  487  ),  with  Lumsden,  1855-6,  Miranzai  A  Kurram.  ’on  staff Balary  Rs.  350  pm.  *  OTS . 
m  A  Byn.  I  (  xx — D  ).  4DDn.  593  (  543  )  A  Punjab.  ScJ.,  11  (  x Li  )  ;  Walker’s  Report,  1 1-9-54.  1 soalo 

now  1-inch.  *MSio.  8  (  22-3  )  ;  original  svy.  without  graticule  ;  hand  printing  by  Gunner  Hawthorne.  1  v. 
u rjo.  Misc.,  21-0-62  ;  sketch  by  Guides  officer  on  Swat  B.  ■  Mirza  Sajja  1  [sup.,  447—8  ] ;  DDn.  593  (  301  ), 
28-0-52. 
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He  spent  the  summer  of  1852  in  Murree  [48],  and  in  October  submitted  the 
fourth  sheet  of  his  survey  covering  the  Khattak  hills  to  the  south,  acknowledging 
the  great  improvement  effected  by  use  of  the  larger  theodolite.  He  had  now  received 
the  "preliminary  values  of  Logan’s  principal  triangles,  and  of  James’  secondary 
connection  [  37  ;  pi.  2  ].  Prom  his  own  westerly  stations  north  of  Bahadur -Khel  fort, 
he  had  fixed  many  prominent  trans-frontier  hills,  including  snow  peaks  of  the  Safed 
Koh  [  86].  He  describes  his  precautions  against  Pathan  tribesmen  [474]  ; 

I  never  went  to  any  point  twice,  excepting  to  those  1  intended  for  trigonometrical  stations  ; 
these  I  had  to  visit,  the  first  time  to  build  a  pillar  and  clear  the  rays,  and  the  second  to  take  the 
requisite  observations.  It  is  obvious  this  rule  is  incompatible  with  planetabling  for  which 
a  point  in  every  4  miles  had  to  be  fixed  from  the  primary  stations,  and  therefore  mUBt...be 
twice  visited.  At  every  point  I  took  such  a  number  of  observations  for  the  filling  in  as  would 
prevent  the  necessity  of  my  ever  having  to  return  to  it.  TheBe  were  observed  with  a  small 
theodolite  clamped  at  zero  to  a  referring  mark  due  north.  ... 

In  reconnoitring  for  the  triangulation. ..no  sketching  could  be  effected  as  the  base  work 
of  the  triangles  was  not  ready.  'In  this  case  all  the  observations  were  entered  into  a  fieldbook 
ready  to  be  used  as  soon  as  the  triangles  were  plotted.  Then,  taking  the  plotted  sheet  to  some 
other  station,  ...  I  drew  the  rays  entered  in  the  fieldbook,  and  with  a  theodolite  clamped  as 
above,  I  intersected  them  by  observations  plotted  on  the  spot,  afterwards  performing  similar 
operations  from  some  other  station. 

By  the  end  of  field  Beason  1852-3,  he  had  completed  Burve3r  of  the  whole  of 
the  British  territories  west  of  the  Indus  from  Peshawar  down  to  the  parallel  of 
Dera  Ismail  Khan,  8,700  square  miles,  and  had  sketched  about  11,000  miles  beyond 
the  tribal  border.  Except  for  the  6mall  area  surveyed  on  the  2-inch  scale  im¬ 
mediately  round  Peshawar  and  mapped  on  the  one-inch,  the  work  had  been  plotted 
on  the  one-inch  scale,  and  reduced  to  half  that  scale  at  Calcutta  before  lithography1. 
The  area  south  of  Kohat  was,  however,  laid  down  on  the  half-inch  scale  in  the  first 
place.  Walker  claimed  no  great  accuracy  for  his  work  ; 

The  map  must  not  be  supposed  to  be  perfect.  The  means  available  did  not  warrant  an 
attempt  to  achieve  that  accurate  delineation. ..which  can  only  be  obtained  by. ..systematic 
operations,  requiring  large  establishments  and  ample  resources.  ... 

Operations  have  occupied  only  four  and  a  half  years. ..to  the  completion  of  the  fair  copy 
maps.  ...  AU... that  could  be  done  after  the  villages  and  chief  points  bad  been  determined. ..was 
to  sketch  minor  features  from  the  summit  of  commanding  positions*. 

He  wrote  from  Bannu  on  1st  April  1853  that  by  the  20th  he  hoped  to 
have  completed. ..work  in  the  Bannoo  valley,  and  to  commence  my  march  to  Museoorie,  a 
long  way  to  go.  ...  The  weather  is  beginning  to  be  very  hot  and  feverish ;  ...  I  have  already 
had  to  resort  to  quinine  ;  with  its  help. ..I  hope  to  get  through  my  work3  [  459  ]. 

He  reached  Mussoorie  about  17th  May,  and  reported  that  during  1852-3  he  had 
completed  the  survey  of  the  whole  highland  frontier  trans-Indus,  embracing  the  southern 
Khattacks  and  Bunnoo,  besides  extending  a  reconnaissance  into  the  plains  of  Derajat  as  far 
as  Dera  Ishmail  Khan.  ...  He  carried  a  principal  series  along  the  Indus  as  far  as  Sheikh 
Boodin  ;  ...  two  of  his  stations. ..fixed  by  the  Great  Trigonometrical  Survey  [  47-9  ].  ... 

Between  his  principal  series  and  the  Waziri  boundary  there  is  a  large  opdn  plain  called 
the  Thull,  over  which  he  might  have  triangulated,  but. ..with  considerable  difficulty  for  there 
is  no  water  on  this  Thull  nearer  than  the  Kooram  River,  consequently  it  would  have  caused 
much  delay  and  expense  to  build  white  masonry  pillars,  the  only  opaque  objects  that  could 
bo  observed  with  certainty  on  these  brown  sandy  plains  [  228,  232  ]. 

The  use  of  heliotropes  was  interdicted  by  the  nature  of  the  country. ..because  signals  of 
that  kind  require  detached  parties.  ...  At  that  time  we  were  not  at  peace  with  the  Waziris. 

After  completing  up  to  the  Kooram  he  availed  himself  of  a  few  remaining  weeks  of  cold 
weather  to  connect  a  survey  that  had  been  made  by  Lieut.  Miller  and  Dr.  Lyall  of  the  Guide 
Corps  round  Bunnoo*.  -'...  Having  effected  this  connection  he  made  a  general  rough  sketch  of 
the  remainder  of  the  Bunnoo  [  area  ],  and  also  of  the  frontier  down  to  Dera  iBhmail  Khan6. 

No  attempt  was  made  to  survey  the  valley  of  the  Kyber  on  account  of  the  opposition  that 
would  certainly  have  been  met  with.  ...  Of.. .the  vicinity  of  Lundikhana  a  very  beautiful 

1  mbio.  9  (  1  ),  114  (  3 (i— 4 1  ) ;  sheets  adjusted  to  OTS.  *  Punjab  Sd.,  1855  ;  n  ;  xii,  Walker’s  Report, 
j_9_54.  *DDn.  545  (  350).  4b.  w.  Miller,  2nd  in  oomd.  Guides;  mrio.  Misc.,  21-0-52.  sketch  ft.  of 

Charsadda-  Ur.  Robt.  Lyell  (  1825-57  ),  MO.  with  Guides;  kd.,  Patna  3-7-57.  *UDn.  549  (  63).  SG 
to  Mil.  Dept,  19-9-53  (  256-62  ) ;  593  (  377  ) ;  Walker  to  SG.,  18-6-53. 
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pencil  drawing  wan  executed  by  Lieut.  Goedwyn  of  the  Bengal  Engineers1,  and  is  now  in  the 
drawing  school  at  Roorki  [  iv,  471  j  v,  282  ].  The  only  sketch. ..of  the  whole  pass. ..was  a 
rough  reconnaissance  done  by  Major  Leech  of  the  Bombay  Engineers  on  a  small  scale  without 
much  detail  [  rv,  278].  It  is  in  the  possession  of  the  Quartermaster  General  of  the  Bengal 
Army,  who  kindly  permitted  its  incorporation  into  this  survey.  ... 

The  Kohat  Pass  was  surveyed  with  a  perambulator  and  compass  in  February  1860,  at  the 
time  of  Sir  Charles  Napier’s  expedition.  ...  The  valley  of  Dower  [Tochi]  was  reconnoitred 
from  the  low  hills  west  of  Bunnoo,  near  the  gorge  through  which  the  Tochee  River  passes.  ... 
A  great  many  villages  were  6een  and  their  bearings  observed.  ... 

Work  was  not  extended  south  of  Sheikhbudin  as  the  country  had  now  reached  a  dead  level 
plain,  very  well  euited  to  chain  measurement,  but  very  ill  suited  to  rapid  reconnaissance. 
Hitherto,  though  large  plains  had  been  surveyed,  there  were  always  hills  at  hand  which  gave 
good  points  for  triangulation  and  extensive  prospects  for  sketching*. 

The  city  and  environs  of  Peshawar  was  reduced  from  a  survey  by  Lieutenant  GrindaU  of 
Engineers  on  a  scale  of  6  inches  =  1  mile.  ... 

The  heights  on  the  map. ..were  based  on  Dr.  Griffith’s  determination  of  the  height  of  Pesha¬ 
war  [  iv,  447  ].  I  never  attempted  a  regular  system  of  vertical  observations  in  the  early  part 
of  my  operations  because  the  spirit  level  of  the  vertical  arc  to  my  best  instrument  was  broken. 
The  map  had  left  me  long  before  I  received  either  the  g.t.  Survey  data  for  heights,  or  a  decent 
instrument  with  which  to  observe  vertical  angles  [215  J3. 

He  was  later  able  to  submit  further  material  ; 

The  valley  of  the  Koorrum  and  all  else  to  the  south  of  the  Soofeyd  Koh  range  and  west 
of  the  British  boundary  was  originally  laid  down  almost  entirely  from  native  information. 
This. ..has. ..been. ..replaced  by.. .the  survey  under  Lieuts.  Garnett  and  Lumsden  during 
Brigadier  Chamberlain’s  expedition  to  the  Koorrum  in  1856  [215  n.i],  I  have  also  added  some 
information. ..from  a  reconnaissance  by  Lt.  Lumsden. ..during  the  mission  to  Candahar  in  1857 
[  pi.  2  ].  The  hills  and  villages. ..near  the  northern  entrance  to  the  Kohat  Pass. ..were  forced 
by  the  expedition. ..in  1856.  They  were  then  surveyed  by  Lt.  Lumsden,  and  the  information 
...has  been  incorporated  into  the  map4. 

Country  of  the  Mahsood  Wuzeeries  : — surveyed  by  officers  attached  to  the  Great  Indus 
series  during  the  expedition  in  April  and  May  last  [  i860  ]  under  Brigadier  General 
Chamberlain.  The  survey  is  based  on  6  secondary  hill  stations  fixed  by  Lt.  Basevi  and 
myself,  and  on  a  traverse. ..by  Lt.  Basevi  assisted  by  Lt.  Branfil].  ...  The  road  was  exceedingly 
tortuous  and  generally  very  narrow,  and  the  surveyors  were  compelled  to  remain  with  the 
Army,  ...much  impeded  by  the  troops  and  baggage.  The  hill  sketching  was  done  from  sta¬ 
tions. ..fixed  by  interpolation  ;  ...  angles. ..measured  with  a  7-inch  theodolite.  Verticals  were 
occasionally  taken. ..from  the  known  heightB  of  Pirghul  or  Shewy  Dux  [  iv,  33  ;  v,  219  ]6. 


DerajIt,  1855-00 

In  1850  it  had  been  proposed  that  Robinson’s  survey  should  swing  across  the 
Indus  near  Kalabagh  to  cover  the  country  lying  on  the  right  bank  as  far  south  as 
Mithankot  as  an  extension  of  Walker’s  survey.  This  would  cover  the  Derajat,  the 
stretch  of  plain  between  the  river  and  the  tribal  hills,  including  the  districts  of  Dera 
Ismail  Khan,  Hera  Fateh  Khan,  and  Dera  Ghazi  Khan,  that  had  come  under  British 
control  from  1849.  This  proposal  having  to  be  postponed  for  political  reasons 
[  209—11  ],  it  was  suggested  in  1855  that  a  topographical  survey  Bhould 
be  extended  down  the  Derajat  and  through  the  Dera  Ghazee  Khan  district  to  the  confines  of 
Sindh.  This  effected,  nothing  more  in  the  way  of  surveying  will  be  needed  for  the  frontier. 
Political  and  economical  coDsiderationa  arising  from  the  condition  of  the  people  and  the  nature 
of  the  country  seem  to  preclude. ..a  revenue  survey.  ...  The  continuation  of  the  topographical 
aurvey  might. ..be  well  performed  by  one  of  the. ..assistants  in  the  Punjab  revenue  surveys... 
'with  a  limitod  party*.  ... 

The  topographical  survey  by  Lieutenant  Walker.. .down  to  the  parallel  of  Dera  Ismail 
Khan  has  been  conducted  under  the  Surveyor  General’s  Bpeoial  superintendence.  The 

1  Homy  Goodwyn,  junr.  (  1831-50  )  2/Lt.  Ben.  Engrs.,  1851.  *DDn.  693  (  643  ).  Walker's  report. 
11-9—64.  *DDn.  710  (  228  ),  Walker  to  SG.,  29-9—66,  covering  1-inob  map  in  3  sheota  ;  10  Cat, 
(  237-8  ),  Pinch  and  1-inoh  maps  with  memoir  ;  mss.  *  DDn.  674  (  145  ),  8-10-58.  *  DDn.  710  (  319  ), 

16-8-60  ;  &.  (  308  ) ,  6-6-60  ;  DDn.  5(1),  acka.,  coloured  litbo.  prints  of  this  svy.,  10  Cal.  (167).  *  DDn. 

661  (  68  ),  Cb.  Comor.  to  rD.,  16—5—55. 
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continuation,  therefore,  of  a  similar. ..survey,  viz.,  minor  triangulation  and  planetable 
•It etcliing,  ...  to  be  referred  for  the  opinion  of  that  officer1. 

It  wns  decided  to  depute  Henry  Johnstone  from  Shortrede’s  party  [  274  ] ; 

Ultimately  the  cost  of  the  work  is  not  to  be  more  than  7  rupees  a  square  mile,  on  the  aver¬ 
age.  It  is  hoped  that  the  annua!  expenditure  being  less  than  half  that  of  a  revenue  survey, 
...may  be  deemed  moderate.  The  map  should  be.. .on  a  scale  of  two  inches  to  a  mile.  ... 
These  objects  are  partly  civil,  fiscal,  and  general,  and  partly  military  and  political. 

The  undulations  of  the  ground,  the  course  of  the  streams  and  ravines,  the  physical 
peculiarities,  ...  should  all  be  noted.  ...  Village  siteB — the  cultivation  dependent  on  the  hill 
torrents — ....  dry  cultivation  occupying  the  centre  of  the  tract — Indus  canals  and  water 
cuts—...  waste,  whether  bare  or  overgrown  with  jungle—  roads — frontier  posts — should  be 
distinguished. 

It  may  be  proper  to  note  the  boundaries  of  districts  and  even  of  internal  police  and  fisoal 
jurisdictions,  and. ..your  map  will. ..furnish  the  readiest  means  for  the  final  adjustment  of 
those  boundaries.  ...  The  boundaries  of  estates  need  not  be  denoted*. 

Johnstone  commenced  survey  “at  the  lower  extremity  of  the  frontier  near 
Mittunkot”  in  December  1855,  with  a  small  party  of  two  sub-assistants  and  12 
Indian  surve3Tors,  and  in  March  1856  was  placed  directly  under  the  orders  of  the 
Deputy  Surveyor  General,  the  party  being  strengthened  by  another  sub-assistant 
and  six  Indian  surveyors*.  The  tract  lies,  writes  Thuillier, 

between  the  Indus  and  the  frontier  military  road  from  the  Sindh  boundary  up  to  a  few  miles 
north  of  Mithunkoto.  ...  The  tract  of  plains  lying  between  the  river  and  the  frontier  road  will 
all  be  done  according  to  the  usual  revenue  survey  circuit  Bystem,  whilst  all  to  the  west  of  the 
road  will  be  executed  on  a  trigonometrical  basis,  the  topography. ..of  both  descriptions  of 
country  being  filled  in  by  the  planetable.  The  main  circuits  have  been  subdivided  in  the 
usual  way  by  traverse  and  theodolite  into  convenient  sized  blocks,  and  these  again  by 
planetable  for  closing  and  starting  points,  on  which  the  interior  details  were  laid  down. 

The  entire  area  may  be  Baid  to  be  jungle,  relieved  by  the  smallest  proportion  of  cultivated 
land  and  villages.  The  season’s  work  has  been  rendered  on  the  one-inch  scale,  and  the  field 
sections  on  the  two-inch  scale.  ... 

The  work  w  est  of  the  frontier  road,  and  up  to  the  passes,  will  be  far  more  difficult.  This  is 
now  in  progress,  requiring  great  personal  activity  and  judgement  on  the  part  of  the  surveyors 
to  guard  against  the  wild  and  lawless  tribes  inhabiting  the  bills  forming  the  spurs  of  the 
Sulaimaun  Range,  and  who  incessantly  make  forayB  down  into  the  British  territory.  Indeed 
the  whole  work  has  to  be  done  under  the  protection  of  a  revolver,  and  every  person  connected 
with  the  survey  is  well  armed.  The  survey  parties  are  obliged  to  return  daily  under  cover 
of  the  military  frontier  posts*. 

In  1859  Johnstone  submitted  a  contingent  bill  to  cover 
sums  paid. ..to  various  hill  tribes.  ...  These  tribes  are  independent,  and  the  only  tolerably 
safe  way  of  surveying  their  hills  was  to  pay  for  permission.  I  had  a  military  guard — this  was 
really  necessary — but  no  amount  of  guard  that  could  be  spared  me  would  be  sufficient  to  force 
an  entry  into  the  country  of  tribes  who  number  thousands  of  fighting  men.  ...  I  effected  the 
survey  of  the  hills  these  last  two  years  at  the  imminent  riak  of  my  life.  ... 

I  lately  reported  that  work  for  one  more  season  only  remains  in  the  Derajat.  This  will 
carry  the  survey  as  far  north  as  Peyzoo  or  the  base  of  the  hills  which  separate  the  Derajat 
from  Bannoo.  ...  f  Is  it  ]  the  desire  of.. .Government  to  have  the  survey  carried  further  north  T 
...  The  districts  to  the  north  are  Bunnoo  and  Kohat.  ...  Kohat  would  have  to  be  done  by 
European  agency  alone.  To  make  a  map. ..of  these  two  districts  as  elaborate  and  complete 
as  I  have  made  of  the  Derajat  would  be  very  expensive5. 

The  Surveyor  General  thought  the  survey  should  overlap  Walker's  ; 

The  southern  portion  of  Major  Walker’s  trans-Indus  maps  was. ..never  intended  to  serve 
more  than  a  temporary  purpose.  ...  Advantage  should  be  taken.. .to  extend  Captain 
Johnstone’s  operations  over  the  plains  of  Banno  and  Marwat.  The  same  reason  does  not 
apply  to  the  case  of  Peshawar,  and  as  a  genera!  rule  re-Burveys  are  objectionable.  ...  The 
original  survey  was  for  military  purposes. ..when  the  country  was  unsettled.  ...  Great  changes 
have  since  taken  place,  and. ..I  am  not  prepared  to  offer  the  usual  objections  to  this  revision*. 
It  was  eventually  decided  that  Johnstone  should  not  extend  his  survey  into  Kohat, 
but  should  re-survey  Bannu,  and  this  was  effected  during  season  1860-1. 

5DI>n.  681  DSG.  to  fd.,  4-6-55.  *  DDd.  662  {  98.  158  ),  Ch.  Comm,  to  fi>.  £  Shortredc  ;  15-11-55, 

9-6-56.  *DDn.  602  (  98  ),  DSG.  to  rn.,  11-3-56.  4  DDd.  624  (  161-3  ),  DSG.  to  SG.,  1-2-57.  >Dl)n. 

608  (  68— A  ),  Johnstone  to  Punjab  Govt.,  24-2-59.  *DDn.  666  (  71  ),  BG.  to  DSG.,  3-8-59. 
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During  his  two  previous  seasons  he  had  carried  survey  along  the  border  hills 
"without  any  direct  collision  with  the  people"  ; 

I  found  large,  powerful,  and  lawless  clans — the  Bozdara  alone  mustered  upwards  of  3,000 
fighting  men — who  had  scarcely  ever  Been  an  European  except  at  the  head  of  troops  sent  for 
their  chastisement,  and  were  consequently  extremely  jealous  of  my  entry  into  their  country. 

By  paying  the  chiefs,  and  rewarding  guides  and  villagers,  I  got  sulky  admittance  into  the 
mountains.  On  several  occasions  the  clans  assembled  in  force  and  were  with  difficulty 
quieted.  Having  no  military  assistant,  ...  all  the  hills  had  to  be  surveyed  by  me  alone. 

The  most  dangerous  part  was  the  line  from  the  Goomul  valley  northwards.  ...  Our  survey 
parties  were  fortunate  enough  to  escape  molestation.  My  own  presence  moving  up  and  down 
close  under  the  hills  with  a  strong  guard  was  some. ..protection.  ... 

I  was  unable  [  1859-60  ]  to  go  about  among  the  hills  as  I  had  done  during  former  years. 
...  Strict  orders  were  issued  that  no  European  was  to  cross  the  frontier  line,  the  base  of  the 
first  range  of  hills.  ...  I  was  obliged  to  content  myself,  therefore,  with  ascending  peaks 
in  near  ranges.  The  country,  in  consequence,  near  the  Soleiman  mountains  is  not  so  correctly 
laid  down  as  in  past  years.  Sketching  from  distant  points,  aided. ..by  numerous  intersec¬ 
tions,  was  the  method  pursued. 

In  November  1859,  Captain  Mecham  of  the  Bengal  Artillery  was  murdered  near  Bunnoo 
by  a  party  of  Wuzeeree3.  ...  A  military  expedition  was  organized. ..and  I  was  ordered  to  accom¬ 
pany.  I  mapped  the  country  we  went  through,  but  to  make  the  survey  complete  a  few  points 
were  wanted  which  I  could  not  get  at  last  season,  which  I  Bhall  visit  during  the  ensuing  winter.  ... 

In  March  I860,  the  Mahsud  Wazeerees...made  an  attack.  ...  An  expedition. ..marched 
from  Tonk  on  the  15th  April.  The  Mahsood  Wuzeeree  country,  hitherto  unknown,  was 
now  completely  explored.  The  survey  was  done  by  Major  Walker  [  49,  217  ].  ...  I  got  back 
to  recess  quarters  at  the  end  of  May,  ...  riding  up  the  frontier  from  Bunnoo,  mail-carting 
from  Peshawar  to  Rawal  Pindee,  and  riding  up  the  hiUtoMurree.  Thus  nearly  four  months 
of  my  time  was  taken  up  with  duties  other  than  my  regular  work1. 

Among  other  incidents  was  a  punitive  expedition  which  Johnstone  accompanied  into 
the  hills  where  the  civil  authorities  burnt  “the  Lisharee  settlements  on  Buhishto”. 

He  then  proceeded  with  an  escort  of  100  infantry  and  40  cavalry  up  the  Chachur  Pass  to 
look  at  the  Shum  plain*,  and  ascending  Maree  from  its  western  side.  The  trip  was  considered 
as  attended  with  a  good  deal  of  danger.  ... 

A-fter  completing  survey  work  which  took  a  couple  of  days,  ...  our  road  was  down  a  very 
difficult  gorge  on  the  east  side  of  the  mountain.  ...  Fired  on  from  the  cliffs  above,  and  one  man 
of  the  party  killed.  ...  During  the  four  years  I  was  engaged  in  surveying  the  hills  to  the  west 
of  the  Dera  Ghazi  Khan  district,  though  several  times  fired  on  and  placed  in  positions  of 
considerable  danger  and  difficulty,  this  was  the  only  casualty  I  ever  had.  ... 

When  I  went  through  the  Bozdar  hills  in  January  1859,  two  of  their  chiefs  accompanied 
me,  but  a  third. ..used  all  his  influence  to  get  the  clam  to  attack  my  camp.  I  had  a  guard  of 
130  bayonets  and  30  sabres,  and  would  have  had  probably  but  little  chance,  ...  but — un¬ 
decided  how  to  act — they  lost  their  chance.  Before  they  had  made  up  their  minds  I  had 
surveyed  and  left  their  country,  but  only  just  in  time*. 

A  reduced  quarter-inch  map  was  published  in  two  Bections.  The  southern 
showing  the  Dera  Ghazi  Khan  district  from  the  Kashmor  post  on  the  Jacobabad 
frontier  extended  294  miles  to  Dera  Fateh  Khan  and  covered  10.271  square 
miles.  The  northern  covered  Dera  Ismail  Khan  and  Bannu  districts4.  The  southern 
section,  completed  in  1861  was  "lithographed  in  superior  style.  By  the  system  of 
double  printing  the  hills,  which  are  of  a  very  intricate  character,  have  been  drawn 
in  chalk,  by  which  a  very  good  and  soft  effect  is  obtained.  The  map  measures 
6  feet  by  3”  [  331  ]. 

At  the  close  of  season  1860-1,  Johnstone  and  his  party  were  transferred  to  regular 
revenue  surveys  in  the  Delhi  area,  but  returned  to  the  north-west  frontier  two 
years  later  and  remained  there  till  his  retirement  in  1878*. 

*  OR  Rt p.,  1858-61  (  117-8  ).  ’muo.  4(18),  Punjab  aheet  3  [  317  n.i  )  ;  bhdm  plain,  about  29°  IS' 
N. ;  69°  45' E.,  •‘btjlonring  to  Shumbanee  Bhugtoe  tribe;  the  druggalie,  or  wild  aas... enjoy  eole  and  quiet 
poaaeaaion..  and  revel  in  its  luiuriant  oropa  of  grave".  ’Johnstone  (  7-10);  of.  OR  Rev.  1858-61  (  108  ). 
’f  inch  map,  itwr.,  mrio.  114  (  30  )  ;  10  Cal.  (  212-3 ),  with  d.i.k.  A  d.o.k.,  City  k  Cants.,  8  inches  to  1  m. 
'OR  R„.,  1858-61  (  116  ). 
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KASHMIR,  1 855-G51 

Preparation ,  1849-55  —  Pir  Panjal,  1855  —  Kashmir  Valley ,  1856  —  Kashmir  <L 
Jammu,  1857-8  - —  Baltistan  <£-  Ladaleh,  1858-61  —  Trans-Himalaya,  1862-5  —  Haps 
tfc  Memoirs  —  Little  Tibet. 

KASHMIR  liad  long  been  a  land  of  romance.  The  beauty  of  its  scenery,  its 
valley  of  lakes  and  •winding  rivers  set  in  a  circle  of  snow-clad  mountains,  the 
skill  of  its  craftsmen,  its  remoteness,  and  the  rigourB  and  hazards  of  the  journey 
from  the  outside  world,  all  added  to  its  fascination.  Its  position  on  the  maps  of 
the  world,  its  delightful  climate,  and  its  setting  amid  the  mountains,  attracted 
explorers  of  all  nationalities  and  callings,  and  many  and  varied  were  the  descriptive 
journals,  serious  memoirs,  and  lucid  sketch  maps  that  added  to  the  store  of  know¬ 
ledge  and  speculation — Desideri  [i:  68-9;  v,  240  ] — Izzut  Ullah  [111,485-6]  — 
Moorcroft  &  Treheck  [  m,  44,  485-6  ,  508  ;  v,  187  ] — Vigne  [  m,  292  ;  iv,  472  ] — 
Cunningham  [  rv,  269  ;  V,  186-7  ] — au(3  many  others  [  m,  276  ;iv,  290-2  ;  v,  240  ]2. 
Precise  geographical  fact  had  to  await  the  passing  of  Sikh  rule  and  the  coming  of  the 
Great  Trigonometrical  Survey. 

The  nineteenth-century  story  of  Kashmir  opens  with  the  decline  of  inuslim 
influence  from  Peshawar  that  was  finally  broken  by  the  Sikhs  between  1819  and 
1821  [  in,  43  n.2  ].  In  1820,  a  Dogra  prince,  Gulab  Singh3  was  created  Raja  of 
Jammu  as  reward  for  military  services  to  Ranjit  Singh.  A  man  of  energy  and 
ambition,  he  had  by  1842,  extended  his  dominions  over  Rajaori,  Kishtwar,  Ladakh, 
and  Skardo4,  and  had  closely  encircled  the  Kashmir  valley.  In  184G,  at  the  close 
of  the  first  Sikh  war  he  undertook  payment  to  the  British  of  Rs.  75  lacs,  part  of  the 
indemnity,  that  had  been  imposed  on  the  Lahore  durbar,  in  return  for  recognition 
by  both  Sikhs  and  British  as  sovereign  Maharaja  of  Jammu  and  Kashmir,  with 
all  hill  tracts  between  the  Ravi  and  Indus  rivers6. 

At  the  end  of  1849,  the  British  authorities  obtained  permission  from  the  Maha¬ 
raja  for  the  principal  triangles  of  the  North-West  Himalaya  series  to  pass  through 
Jammu  territory’,  but  owing  to  local  objection  to  the  occupation  of  a  sacred  hill¬ 
top,  Trikota,  the  line  of  triangles  to  the  Indus  was  shifted  to  the  southern  fringes 
of  the  Maharaja’s  territories  [  35-7,  472  ]. 

In  1853,  when  the  topographical  survey  of  the  north-west  Himalaya  was  draw¬ 
ing  to  a  close,  the  Surveyor  General  approached  Government  with  proposals  for 
the  full  triangulation  and  detailed  topograpliical  survey  of  Jammu  and  Kashmir, 
to  which  the  Maharaja  readil}7  assented  [3,5]. 

The  course  of  the  principal  series  extending  from  Dehra  Doon  base  to  Peshawar  passes 
through  the  southern  border  of  Maharaja  Goolab  Sing’s  territories,  and. ..His  Highness  offered 
every  facility  and  support.  ...  The  Maharajah’s  territories  have  not  been  surveyed  in  detail, 
the  operations. ..consisting  merely  of  the  skeleton  series.  ... 

The  whole  mountain  tract  lying  east  of  the  Maharajah’6  territories  extending  across  the 
enow)’  range  to  the  northern  limit  of  our  territories  has  been  surveyed  in  detail  [  200-8  ].  ...  On 
the  west  side  of  the  Maharajah’s  kingdom  the  whole  mountain  region  has  been  either  completely 
surveyed  up  to  the  Peshawar  frontier,  or  is  now  under  survey  [  4-5,  208-17  ]•  •••  Thus  the  only 
portion  of  mountains  under  British  influence  which  bos  not  been  regularly  surveyed  is  His 
Highness  the  Maharajah's  territories,  including  Cashmeer. 

1  full  narrative,  GTS.  Syn.  yu  (xiii-):C).  1  cf.  Stein.  *(  1792-1857  ).  ‘Francke  (  137-60); 
Punch  being  held  by  b  bro.  ‘  T reaty  of  Amritsar,  1 6-3-40  ;  Imp.  Ga:.,  K.  <i-  J.  (  26-8  ) ;  Punjab,  I  (32); 
Aitehison,  VITI  (  1 60 H  )  ;  Pannikkar  ;  Siaiamru,  10-1-1954  (  Reviews  );  Lang  (  91  n.3  )  ;  10  Cal.  (  232  ). 
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The  plan  of  operations  I  drew  up  in  1847  contemplated  the  connection  of  Cash rneer  by 
means  of  a  series  of  triangles,  and  as  the  North-\Ve9t  Himalaya. ..party  hae  now  almost 
completed  the  work  assigned  to  it,  the  means  will  be  available  for  entering  on  the  survey. ..in 
October  next.  ...  The  party  which  has  hitherto  been  employed  in  the  mountain  survey  has 
been  trained  with  great  pains  t-o  this. ..difficult  kind  of  work,  and  has  obtained  that. ..experi¬ 
ence  which  tends  vastly  to  expedite  work  and  reduce  its  expense.  ...  This  experience  and 
training  will,  however,  be  lost  if  the  labours. ..are  diverted  to  a  different  style  of  country’1. 

Logan’s  principal  triangles  had  been  closed  by  the  base-line  measurement  near 
Attock  early  in  1854  [  37  ]  and  the  Himalaya  topographical  survey  being  completed 
eastward  to  the  Ganges  during  the  course  of  the  year  [  206-8  ],  the  Surveyor 
General  informed  the  Chief  Commissioner  at  Lahore  that 

the  party  designated  for  triangulating  the  territories  of  His  Highness  the  Maharaja  Goolab 
Singh  preparatory  to  a  general  topographical  survey  will  be  ready  to  enter  upon  this  enter¬ 
prise  immediately  after  the  measurement  of  the  Karachi  base-line. ..about  March  nexrt.  ... 

As  the. ..survey  will  require  large  triangulation,  with  stations  on  the  snowy’  mountains,  the 
climate  would  not  be  favourable  till  the  spring  of  the  year,  and  as  Lieutenant  Montgomerie 
whom  I  propose  to  place  at  the  head  of  the  party  will  be  required  at  the  base  measurement, 
the  arrangement  I  propose  will  suit  both  purposes.  ... 

The  triangulation  of  so  difficult  a  tract. ..will  be  an  arduous  undertaking,  and  until  it  has 
advanced  considerably  it  would  not  be  advisable  to  take  up  the  topography’.  By  the  time 
the  basis  is  laid  out  1  expect  Lieutenant  Robinson’s  party  will  have  brought  the  survey  of 
Rawalpindi  and  Jhelum  nearly  to  a  termination,  and. ..will  be  available  to  take  up  the  topo¬ 
graphy  of  the  Maharaja’s  territories2. 

Formal  sanction  was  obtained,  and  a  departmental  order  issued  ; 

The  party  hitherto  designated  the  North-West  Himalaya  series  is  transferred  for  this 
duty  and  will  be  denominated  the  Kashmir  Series  from  the  1st  January  [  1856  ].  Lieutenant 
Montgomerie. ..is  nominated  to  the  churge...and  will  make  all  the  necessary’  arrangements. 
...  Consequent  on  Lt.  Montgomerie’s  absence  on  duty  at  the  base-line  Mr.  Mnlheran  will  trans¬ 
fer  the  establishment  and  equipment  to  Mr.  Johnson3. 

In  his  professional  instructions  the  Surveyor  General  directed  Montgomerie 
to  carry  his  main  series  from  a  side  of  the  North-West  Himalaya  longitudinal  series, 
and  to  follow  meridian  75°  with  a  symmetrical  double  series  that  might  form  a 
continuation  of  the  Bombay  scries  through  Ajmer  [  50-1  ;  pis.  3,  6  ]. 

Take  up  any  side  of  the  N.w.  Himalaya  Series  which  may  most  facilitate  the  choice  of  your 
own  stations,  and  combine  with  them  in  the  simplest  and  most  symmetrical  manner.  ...  Your 
series  should  emanate  from  a  single  side,  and  not  combine  with  any  established  figures.  ... 

Polygons  are  generally  preferable  on  considerations  of  symmetry’  but,  as  the  snow  peaks 
will  occasion  formidable  difficulties,  it  is  not  desirable  to  multiply  them.  ...  Perhaps  you  may 
find  a  quadrilateral  arrangement  more  convenient. 

Your  senior  civil  assistant,  Mr.  Johnson,  ...  has  visited  stations  on  the  snowy  range  higher 
...than  the  Panjal  peaks.  In  fact,  he  has  the  distinguished  merit  of  having  observed  with 
theodolite  at  a  greater  elevation  than  any  human  being  has  attained  to  f  70S  ].  ...  The  real 
difficulty  will  be  to  convey  a  large  instrument  safely  to  Buch  heights,  to  occupy  them  long 
enough  for  the  numerous  observations,  ...  and  to  maintain  sigoal  parties  thereon. 

It  will  be  desirable  to  use  the  24-inch  theodolite  as  far  as. ..practicable,  but. ..the  14-inch 
may  be  resorted  to  without  apprehension. 

He  pointed  out  the  difficulty  of  maintaining  detached  signal  parties  and 
the  interruption  to  heliotropes  which  clouds  may  occasion  at  the  time  of  minimum  refraction. 
...  It  will  be  necessary  to  erect. ..permanent  signals  to  mark  your  great  stations  on  the  snow 
peaks  in  order  that  they  may’  hereafter  be  of  use  for  the  topographical  survey. 

He  warned  Montgomerie  against  relying  on  a  single  pair  of  intersecting  rays 
when  fixing  unmarked  points  [  17,  82,  91,  95,  234  n.5  ],  and  called  attention  to  the 
precautions  laid  down  for  guarding  against  the  vagaries  of  refraction  [  63-5  ].  He 
directed  special  attention  to  the  heights  of  the  higher  peaks  [  87  ],  and  concluded  ; 

It  will. ..be  your  duty  to  establish  such  relations  with  the  local  authorities  of  the  Maharajah 
...as  may  induce  him  to  view  your  operations  with  satisfaction.  ...  The  responsibility  will 
also  devolve  on  you. ..to  leave  a  favourable  impression  on  the  people  of  the  country,  and 
repreas  all  attempts  at  oppression  on  the  part  of  your  establishment*  [  236]. 

1  DDn.  546  (  20),  from  SO.,  4-5-53;  (237),  from  Govt.,  27-7-53.  *  DDa.  547  (  266),  12-9-54. 

1  DDn.  455  (  223  ),  do.,  0-12-54.  4  ODn.  715  (  37  ),  1 1  - 1-55. 
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Pie  Panjal,  1866 

Montgomerie  met  the  party  at  Amritsar  on  the  23rd  February  1856  [208  ]  and 
having  prepared  the  planetnbles,  left  Umritsar  on  the  2nd  of  March,  ...  crossing  over  the 
Ravee  near  Madhupoor  [  16  m.  w.  of  Pathfmkot],  entered  the  territories  of  b.b.  Maharajah 
Golab  Singh,  and  skirted  along  the  foot  of  the  hills  towards  Gurhugarh  b.s.  f  pi.  6  ]. 

At  Purmundul  I  deposited  the  24-inch  and  all  other  heavy  baggage,  including  the  sepoy 
guard.  I  then  marched  to  Sanmahanj,  detaching  Mr.  Johnson  to  visit  Ban  b.b.  ;  and. ..to 
the  top  of  the  peak  called  Siraoli1  where  it  was  detained  two  days,  partly  by  fall  of  6  inches 
of  snow  [  37  ]  and  partly  for. ..building  the  platform,  removing  black  pines,  etc. 

From  Siraoli  the  party  proceeded. ..into  the  valley  of  the  Toi  [  Tawi  r..  ],  up  which  it  marched 
...and  then  ascended  to  the  top  of  this. ..remarkable  triple-headed  mountain2,  and  the  camp  is 
now  pitched  on  the  centre  peak  over  a  bed  of  snow  from  6  to  8  feet  deep  (snow  now  falling  ), 
but  as  the  establishmonthas  been  gradually  inured  to  the  snow  they  are. ..generally  cheerful.  ... 

With  reference  to  the  reconnaissance,  nearly  a  square  degree  has  been  completed,  taking 
in  the  greater  part  of  the  country  bet  ween  the  Pir  Panjal  on  the  north,  the  plains  on  the  south, 
between  the  Chatterdhar Range  and  the  Ravee  on  the  east,  and  the  Rattan  Pir  and  the  Chenab 
on  the  west  [  pi.  6  ].  ... 

Over  the  Banihal  Pass. ..I  have  Been  the  great  snowy  range  on  the  other  side  of  Kashmir 
and. ..have  laid  down  approximately. ..all  the  remarkable  peaks.  ThuB  having  the  general 
outline  of  the  range,  ...  I  have  decided  upon  returning  with  Mr.  Douglas  for  the  final  work, 
detaching  Mr.  Johnson  to  carry  on  the  approximate  series.  ... 

From  what  I  have  seen  of  the  country. ..I  have. ..decided  upon  using  the  14 -inch  theodolite 
from  the  very  commencement  [  157].  The  transport  of  the  24-inch  is  quite  practicable  for  the 
first  quadrilateral,  but  the  delny  and  expense  would  be  very  great,  and  so  would  probably  be 
the  opposition  of  the  Maharajah,  as  he  is  decidedly  averse  to  the  making  or  even  the  repairing 
of  roads.  ...  I  still  intend  to  use  luminous  signals  as  far  as  possible,  and  I  hope  to  be  able  to 
use  them  on  the  Pir  Panjal.  Opaque  signals  have  not  been  forgotten.  I  intend  to  erect  one 
at  Siraoli,  ...  a  fiat-topped  hill.  ... 

The  snow  still  continues  to  fall,  but  I  hope  to  get  away  tomorrow3. 

He  later  reports  that  he  had 

fixed  upon  the  side  Gurhagarb  B.s.,  to  Samnabanj  for  the  initial  base.  ...  Siraoli  and 
Karchunt,  two  peaks  on  the  tail  of  the  Chatterdhar  Kange  forming  the  most  symmetrical 
figure,  ...were  occupied  accordingly.  Though  we  hod  snow  to  contend  with  on  both,  ...  wood 
being  abundant,  the  masony  pillars  and  platforms  were  built  without  much  difficulty.  ... 

The  second  peak. ..was  Karchunt,  ...  much  higher  than  its  rival  Treckutta,  and  in  the 
eyes  of  the  natives  nearly  as  sacred,  if  not  more  so.  Its  temple  is  in  a  flourishing  condition, 
tended  by  Brahmins  and  supported  by  riel)  jagheers  in  the  Towee  valley.  The  spurs  of  this 
mountain  are  covered  with  shrines,  the  number  of  iron  tridents  of  all  shapes  and  sizes  in  them 
shew  the  veneration  in  which  the  natives  hold  this  mountain  [  35-6  J.  ... 

It  was  necessary  to  take  possession  of  it  quietly  and  without  hurting  their  feelings.  Our 
object  was. ..carried  out  without,  in  any  way  violating  their  prejudices,  though  I  was  forced  to 
cut  down  a  few  of  the  oaks  on  the  summit4. 

From  Karchunt  be  returned  to  take  up  final  observations,  leaving  Johnson 
to  continue  the  lay-out,  with  Muli  peak6  a  formidable  proposition  ; 

It  was  absolutely  necessary. ..to  reside  on  the  peak  itself  for  several  days  (  ...on  the  snow, 
upwards  of  15,000  feet  above  t lie  sea  ).  Grass,  wood,  and  provisions  bad  to  be  sent  on  ahead, 
and  sufficient  artificers  and  labourers  had  to  accompany  the  party  in  order  to  clear  away  the 
snow,  ...  to  build  the  platform  and  masonry  pillar,  construct  a  hut  for  the  lamp  part}',  etc. 

The  natives  of  the  country  were  also  much  opposed  to  the  ascent,  their  superstition  leading 
them  to  consider  the  peak  the  abode  of  the  Pir  himself.  This  obstacle  was  overcome  at  last 
h>y...a  good  deal  of  persuasion  ;  thus  the  party  were  enabled  to  reach  the  summit  without 
undergoing  anything  beyond. ..a  severe  up-bill  march  over  the  snow,  ascending  no  less  than 
7,000  and  odd  feet  on  the  last  day.  ... 

Mr.  Johnson,  ...  in  choosing  a  site  for  the  station,  of  course  took  the  highest  part  of  the 
snow.  This,  however,  did  not  coincide  with  the  highest  part  of  the  mountain,  and  after  re¬ 
moving  a  great  quantity  of  6now  no  symptoms  of  the  rock  or  ground  could  be  perceived; 

’  5  m.  from  the  Bacred  hill  Trikot-a  [  35  ].  7  Karchunt  hs.  ’  DDn.  609  (  227  ),  1 1  -4-55.  *DDn. 

009  (  277-303  )  ;  692  (  11  )  ;  716  (  50  ),  20-3-5G  ;  cf.  Bum m ary,  GTS.  Sgn.,  vu  (  xjii-xv  — o  ).  ’*  MulLi  ns. 

cf  GTS.  Syn.  vs  (  iv — c )  ;  named  after  dafaJjr  signal  maD  [224  ]  ;  j>cak  Muni  Mai,  1 4,936  ft.  of  43  O. 
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another  part  was  then  tried,  and  there,  fortunately,  the  rock  was  found  within  11  feet  of  the 
surface  of  the  snow.  Soon  after,  ...  the  working  party  were  surrounded  with  a  thin  cloud  ao 
charged  with  electricity  that  the  hair  and  clothing  of  everybody  crackled  in  the  most  unpleasant 
manner,  and  some  of  them  emitted  sparks.  The  work  was  consequent!^  closed  for  that  day. 

The. ..electricity — added  to  the  snow  blindness,  headaches,  and  cold  that  most  of  the 
natives  were  suffering  from,  in  spite  of  their  ingenious  eye  preservers  made  of  pieces  of  fir 
twigs,  horsehair,  etc... — rendered  it  a  matter  of  difficulty  to  prevent  them  from  taking  advan¬ 
tage  of  the  snow  to  shoot  down  into  a  milder  climate  [  207  ].  ... 

All  the  water... for  drinking  and  slaking  the  lime  had  to  be  procured  by  melting  the  snow.  ... 
After  some  trouble  a  platform  and. ..isolated  pillar.. .for  the  instrument  were  finished,  and  a 
comfortable  but  for  the  lamp  party  was  constructed.  Mr.  Johnson... took  all  the  necessary 
observations  after  the  residence  of  several  days  on  this  peak,  being  much  hindered  by  cloud 
and  snow  storms.  Duffadar  Moolee...was  left  in  charge  of  this  lamp  party. ..of  four  men.  ... 

The  approximate  series  was  then  carried  into  the  valley  of  Kashmir.  ...  The  party  went 
down  the  valley,  taking  up  stations  on  either  side.  ...  Some  of  these. ..are  high,  but  nothing 
remarkable  was  met  with.  The  clouds  and  mist  hindered  the  progress  very  much. 

By  the  end  of  July  Mr.  Johnson  reached  the  northern  end  of  the  valley,  having  thus 
carried  the  approximate  series. ..over  no  less  than  165  miles  in  4}  months.  The  unfavourable 
weather  and  the  necessity  for  change  in  the  direction. ..prevented  the  further  extension. 

Montgomerie  commenced  final  observations  at  Gurhagarh  on  the  20th  April  ; 

At  Siraoli  I  first  saw  the  heliotropes  shining  down  from  the  snowy  peaks  of  the  Pir  Panjal. 
The  snow  at  that  time  extended  so  many  thousand  feet  below  the  summit. ..that  it  was  not 
easy  to  imagine  that  men  were  residing  there,  the  only  indication  of  life. ..being  the  bright 
point  of  light  shining  from  the  apex  of  a  noble  snowy  cone  with  that  intense. ..light  peculiar 
to  a  well  served  heliotrope,  a  sight  not  easy  to  be  forgotten.  ... 

For  the  few  days  that  I  was  there  the  great  snowy  range,  70  or  80  miles  distant,  was  visible 
during  the  whole  day;  not  a  cloud  went  near  it,  but  with  this  exception  the  observations  to 
these  lofty  peaks  have  invariably  been  hindered  by  clouds  which. ..gathered  about  them  one 
or  two  hours  after  sunrise.  ... 

From  Karchunt  the  party  went  down  to  the  Chenab  and  crossed  over  that  river  by  means 
of  the  hemp  ropes  between  Kethra  and  Ramban,  then  across  the  Soonkota  Range. ..and  up 
the  Bichtari  river,  a  fine  dashing  stream  of  clear  water  that  tumbles  into  the  Bannihal  river 
some  five  miles  below  Kuncbi.  ... 

Some  delay  occurred. ..on  account  of  the  great  distance. ..for  the  back  parties  to. ..take  up 
the  points  ahead  in  the  valley  of  Kashmir.  No  direct  road  was  available,  and  they  were 
obliged  to  go  by  the  Bannihal  Pass.  After  the  few  days  delay. ..the  party  ascended  and  en¬ 
camped  on  the  eastern  peak. ..marked  Abertatopa  h.s.  From  this  peak  we  had  our  first  view 
of  the  valley  of  Kashmir.  ...  The  rice-fields  were  flooded  and  the  valley  looked  somewhat  like 
a  large  shallow  lake  dotted  with  islands,  the  latter  being  the  clumps  of  treeB  round  the 
villages,  pretty  to  look  at  but  inconvenient  for  the  surveyor,  as  they  seldom  allow  him  to 
see  the  kalis1  of  the  village,  though  he  may  be  sure  there  is  one. 

The  ascent  of  Ahertatopa  is  rather  easy.  I...  made  up  a  portable  lightening  conductor 
for  the  protection  of  the  instrument.  No  iron  being  available. ..I  was  forced  to  splice  the 
mining  tools,  crowbars,  etc.,  together,  ...  forming. ..three  points  at  the  bottom.  This  con¬ 
ductor  I  pitched  in  the  snow.. .close  to  the  observatory  tent.  ... 

I  several  times  heard  the  crackling  noise  going  on  whilst  we  were  in  a  cloud.  ...  On  a  former 
occasion. ..the  duffadar  told  me  he  had  his  hair  set  on  fire  by  it,  and  that  the  corner  of  the 
platform  was  knocked  down  and  the  door  of  the  lampbox  wrenched  off  its  hinges.  Certainly 
I  bad  to  repair  both  when  I  visited  the  station.  ... 

Just  before  we  left  this  station  Mr.  Douglas  happened  to  put  up  his  umbrella  to  keep  off 
some  uncomfortably  large  hail  stones,  when  to  our  astonishment  it  began  to  make  the  same 
kind  of  crackling  noise,  and  on  shutting  it  down  all  the  points  coming  together  it  fairly  hum- 
med,  and  I  thought  it  a  rather  disagreeable  thing  to  handle.  ... 

The  observations  at  Ahertatopa  were  completed  in  three  days.  More  peaks  of  the  great 
snowy^range  came  into  view,  and  all  remarkable  ones  were  laid  down,  including. ..the  well- 
known  peaks  Ser  and  Mer — or  Nanu  and  Kanu — Baltal,  and  even  the  Nanga  Parbat,  or 
Dayamur  [  88  n.3  ],  at  a  distance  of  133  miles.  ...  The  plains  of  Hindustan  were  not  visible. 

From  Ahartatopa  Montgomerie  moved  on  to  Midi  and  had  hardly  got  his  tents 
and  the  lightening  conductor  eet  up  when 

a  severe  storm  came  on,  first  with  a  strong  wind  threatening  to  throw  everything  down  from 


1  -  temple  spire. 
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the  ridge,  and  then  with  a  fall  of  heavy  hailstones.  ...  About  4  p.m.  snow  began  to  fall,  and 
about  6  p.m.  the  lightning  and  thunder  seemed  to  be  on  the  peak  itself  ;  ...  The  small  iron 
stove  in  my  tent  began  to  crackle  in  the  moBt  unpleasant  manner  ;  ...  the  hair  of  my  dog 
crackled,  and  in  the^dark  sparks  were  quite  visible.  ... 

Fortunately  the  instrument  was  in  its  box.. .as  it  would  not  have  been  possible  to  have 
reached  the  observatory  lent  in  the  dark.  A  good  deal  of  snow  fell,  but. ..added  much  to  the 
comfort. ..by  blocking  up  the  crevices  and  keeping  out  the  wind.  ... 

Early  on  the  6th  of  June,  I  had  a  splendid  view.  ...  The  great  snowy  peaks  bounded  90° 
of  the  horizon.  The  view  towards  the  plains  was  magnificent,  and. ..a  large  portion  of  Kashmir 
was  visible.  The  houses  in.. .Srinagar  could  be  made  out  with  a  telescope  though  more  than 
40  miles  distant.  ...  With  the  first  touch  of  sunshine  the  clouds  seemed  to  Fpring  out  of  the 
upland  vallies...and  gathered  round  the  higher  peaks.  ...  Soon  the  peak  we  were  on  had  its 
own  cloud  and. ..we  saw  no  more  of  its  brother  peaks.  ...  Still  the  lower  stations  had  sunshine 
and  the  principal  observations  to  the  heliotropes  were  but  slightly  interrupted. 

The  camp  was  in. ..sloping  snow. ..connected  with  the  platform  by  a  very  narrow  ridge  of 
snow. ..giving  just  sufficient  room  for  the  feet.  On  either  side  it  was  all  but  a  precipice,  the 
communication  between  the  observatory  tent  was  consequently  not  easily  kept  up,  more 
especially  at  night  when  the  surface  of  the  snow  was  frozen  and  slippery.  However,  with  the 
aid  of  a  lantern  Mr.  Douglas  and  I  made  our  waj-  to  and  from  the  observatory.  ...  By  3  p  m 
on  the  6th  I  had  completed  all  the  observations,  and  was  able  to  leave  the  peak. 

Duffadar  Moolee,  a  native  of  the  plains  of  India,  never  failed  me  ;  his  heliotrope  was  to  be 
seen  whenever  there  was  the  least  gleam  of  sunshine  on  the  peak.  At  night  his  lamp  was 
always  of  good  colour,  bright,  and  evidently  well  trimmed  [  222  n.5  ]. 

By  the  middle  of  June  Montgomerie  had  completed  observations  across  the 
Pir  Panjal1  and  he  then  worked  down  through  Islamabad  to  observe  at  Kharapur  ; 

This  station  was  finished  on  the  18th  of  June,  just  before  the  rains  set  in.  ...  From  Karpur 
I  went  to  Churu  H.S.,  a  high  station  seldom  free  from  clouds.  From  this  time  to  the  end  of 
the  season  the  work  was  greatly  delayed  from  the  clouds,  mists,  and  rain,  and  at  Gogipatri 
h.s.  32  days  elapsed  before  all  the  observations  were  taken.  The  weather  still  continuing  to 
be  so  bad,  I  marched  the  party  into  Srinagar.  ...  I  reached  the  city  on  the  21st  July.  Mr. 
Johnson  joined  me  shortly  afterwards. 

IVe  remained  in  Srinagar  about  three  weeks,  taking  the  field  again  early  in  August.  The 
weather  had  not,  however,  even  then  improved,  ...  and  I  was. ..obliged  to  spend  a  long  time  at 
Zebanwan  h.s.  [pi.  14  ].  ...  I  finished  the  final  work  for  1855  on  the  side  Zebanwan  h.s. 
to  Gogipatri  H.s. 

Johnson  meanwhile  ran  a  minor  series  northwards  up  the  Liddar  to  cross  west¬ 
ward  into  the  Sind  and  down  that  river  to  close  near  Srinagar  ; 

This  expedition  was  a  most  arduous  one,  and. ..will  prove  very  valuable  as. ..correcting... 
a  piece  of  country  that  has. ..been  but  vaguely  marked  on  the  maps,  few  people  having  wandered 
over  it.  Mr.  Johnson  had  to  cross  numerous  glaciers  and  ascend  many  high  peaks.  ... 

I  proceeded  with  Mr.  Douglas  down  the  Jbelum  to  Baramula,  and  then  along  the  left 
bank  of  that  river  to  Murree.  ...  Bad  weather  and  paucity  of  trigonometrical  joint  s  prevented 
me  from  taking  in  much  of  the  surrounding  country.  This  route  is  a  very  imjjortant  one. 
The  road  is  already  very  tolerable,  and  might  with  a  little  labour  be  a  good  hill  road,  and 
eventually  laden  camels  might  be  brought  into  the  valley  by  the  same. 

Tills  Jhelum  Valley  road  later  became  the  main  artery  to  Kashmir.  In  1882  Dr. 
Arthur  Neve  rode  along  the  bridle  track  from  Murree  to  cross  the  Jhelum  by  a 
suspension  bridge  at  Kohala  where  cart-road  construction  had  just  started.  The 
road  from  Baramula  to  Srinagar  was  open  in  1897,  and  visitors  then  had  a  clear  run 
from  Rawalpindi  to  Srinagar  b3'  tonga.  Montgomerie  continues  ; 

From  Murree  we  returned  to  Kashmir.  There  Mr.  Johnson  rejoined  me.  ...  I  left  the  valley 
by  the  Pir  Panjal  Pass,  sending  Mr.  Johnson  by  the  Bannihal  route.  Some  secondary  work 
was  done  on  the  way.  ...  I  divided  the  camp  into  two  portions  in  order  that  we  might  6ee  as 
many  of  the  passes  as  possible.  ...  The  Bannihal  Pass,  after  the  Jhelum  route,  is  the  lowest- 
pass  into  Kashmir,  but  the  route. ..is  very  rugged  [  228  R  ...  the  Chenab  has  to  be  crossed  in¬ 
most  awkward  manner  by  ropes,  causing  great  delay  and  trouble  in  the  rains*.  ... 

At  Achnoor  I  halted  in  order  to  have  an  interview  with  Maharaja  Golab  Singh.  I  reached: 
Sialkote  on  the  1st  of  November,  having  thus  been  8  months  exactly  in  the  Himalayas. 

I  have  to  thank  the  Maharajah. ..and  his  officers  for  the  ready  assistance  that  was  given  me. 


>  DDn.  609  (  237  ),  tcm.  to  SG.  19-6-56. 
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With  but  two  surveyor  assistants  Montgomerie  had  accomplished  a  great  task 
during  this  first  field  season,  and  brought  back  a  wealth  of  new  geographical  material 
of  high  accuracy  f  229,  231  ].  The  main  series  Of  principal  triangles  comprised 
three  quadrilateral  figures  along  meridian  75°,  and  then  with  a  polygon  swung 
north-west  to  Srinagar.  From  November  to  March  the  party  spent  the  cold 
weather  at  Debra  Dun  employed  on  computations  and  mapping. 


Kashmir  Valley,  1856 

During  the  advance  of  the  triangulation  in  1S55,  Montgomerie  and  his  assistants 
had  kept  up  a  rough  quarter-inch  sketch  in  no  way  sufficient  for  geographical 
requirements.  Having  no  spare  assistants  trained  for  topographical  survey  the 
Surveyor  General  obtained  the  services  of  three  military  officers  from  the  Quarter- 
mastCr-General's  department  who  joined  Montgomerie  early  in  1856  [  388  ].  In 
addition  to  these  three — George  Allgood,  Charles  Johnson,  and  Peter  Lumsden— 
the  partv  was  further  strengthened  b}’  the  posting  of  William  Beverley,  who  bad 
one  year’s  training  in  the  drawing  and  computing  offices  at  Dehra,  and  Elliot 
Brownlow  of  the  Engineers.  George  Shelverton  who  had  been  one  of  the  success¬ 
ful  planetablers  on  the  Himalaya  survey  joined  later  in  the  season  [  207]. 

Montgomerie  reached  Srinagar  on  30th  April,  and  sent  Johnson  out  to  cover  the 
eastern  end  of  the  valley  “with  points  at  distances  of  from  8  to  10  miles  apart” 
to  serve  the  planetablers  for  half-inch  survey  [289].  He  himself  spent  several 
weeks  instructing  his  new  officers  before  resuming  the  main  triangulation1. 

The  Kashmir  Series. ..left  Dehrah  on  the  4th  March  1S56,  reaching  Jaramoo  on  11th  April.  ... 
I  had  previously  selected  the  neighbourhood  of  Islamabad  as  the  most  suitable  for. ..teaching 
the  n. A.  Quarter  Master  General  the  system  of  topographical  drawing  [  208-9.  21 1,  288-9  J. 
There  wero  the  hilts  above  the  Martund  (  the  temple  of  the  Sun  )  [  iv,  291  ],  the  broad 
plateau. ..of  Islamabad,  so  characteristic.  ...  There  were  numerous  villages,  and  a  most 
complicated  system  of  drainage  wooded  slopes,  and  cultivation  ;  in  fact,  every  variety  of 
gTound.  ...  About  the  end  of  a  month  I  was  able  to  detach  two  of  them  to  sketch  different 
portions. ..for  the  final  work.  Early  in  May,  I  had  a  sufficient  number  of  points  to  start 
Captain  Jolmson  also’.  ... 

I  was  able  to  commence  the  principal  observat  ions  on  the  1  st  of  June.  ...  The  rains  obliged 
rne  to  stop  before  the  end  of  July.  When  the  rains  were  at  their  height,  I  took  up  the  com¬ 
putation  of  those  points  that  were  required  for  the  next  planetables.  ...  I  inspected  the  work 
of  all  the  officers. ..engaged  on  topographical  sketches.  ...  The  rains  still  continuing  to  be  very 
heavy,  I  arranged  to  go  into  Ladakh,  and  made  a  reconnaissance  of  a  portion  of  country,  and 
set  Captain  Lumsden  to  work  on  a  new  planetable  square. 

When  the  weather  cleared  he  made  his  first  observations  from  Haramukb, 
the  imposing  mass  that  dominates  the  western  end  of  the  valley  from  the  north. 

On  the  6th  of  September. ..I  commenced  the  ascent  of  the  snowy  mountain  of  Haramookh. 
After  a  march  of  4  days  I  reached  the  station  that  had  been  built  hv  Mr.  Johnson  before  the 
rains  set  in.  ...  I  encamped  on  the  summit  leaving,  however,  the  bulk  of  my  camp  just  below 
the  limit  of  forest.  ...  This  station  is  built  on  a  sharp  spur  of  the  snowy  peak  of  the  same 
name.  It  is  some  hundreds  of  feet  below  the  top  of  the  peak.  The  highest  point  was. 
abandoned  partly  in  consequence  of  the  refusal  of  the  carriers  to  cross  over  the  cracks  of  the 
glaciers  that  intervened  between  it  and  the  present  station,  and  partly  because  it  was  too- 
exposed  a  situation  for  the  lamp  men.  ... 

This  station  can  he  reached  from  Bandipoor  on  the  great  lake  in  four  days.  ...  The  station 
is  about  16  miles  to  the  east  of  Bandipoor2.  ... 

T  had  the  pleasure  to  see  the  various  ranges  of  the  Himalaya  right  up  to  Karakoram. 
There  was  nothing  remarkable  in  the  first  6  or  7  ridges.  ...  Beyond. ..came  the  snowy  points  of 
the  Karakoram  Range,  and  behind  them  I  saw  two  very  fine  peaks  standing  high  above  the 
general  range,  ...  possibly  140  miles  away  from  mo  [  87-9  ;  pi.  6  ]. 

The  Rtation  on  Haratnookh  is  upwards  of  16,000  feet-  above  the  sea1,  commanding  a  fine 
view  of  about  270°  of  the  horizon.  ...  The  platform  is  just  above  a  fine  glacier  that  slopes  down 

'  I)Dn.  716  (64),  Report  for  I860,  26-3-57;  printed  at  SCO.,  DDn.  *oso.  Comp.,  Anglo  Rook 
E/13.63.  *  Montgomerie's  oration  10,015  ft.,  c.  lj  m.  nw.  from  summit,  16,903  ft.,  1360  values. 
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into  the  tarn  colled  Gongs  Bal.  Shortly  after  my  arrival  this  glacier  began  to  break  away 
in  huge  pieces  that  thundered  down  towards  the  lake,  throwing  out  clouds  of  pounded  ice.  ... 

By  two  o’clock  on  the  first  day  I  had  drawn  out  all  the  heliotropes  on  the  other 
peaks  except  one,  and  that  made  its  appearance  in  time  to  allow  me  to  take  two  zeros  before 
sunset  on  the  2nd  day.  During  the  2nd  night  I  completed  all  the  observations  to  lampB. 
.The  moon  was  shining  brightly.  ...  The  glaciers,  mountains,  the  great  lake  [  IVular  ],  and 
valley  below  looked  magnificent.  ...  By  noon  on  the  3rd  day  I  had  completed  all  the 
necessary  observations,  and  before  dark  we  had  made  our  way  down  to  the  edge  of  the  first 
birch  forest,  thus  descending  about  6,000  feet. 

The  Karakoram  peaks  were  not  seen  again  till  intersected  by  Brownlow  the 
following  July  and  August  from  stations  above  the  Deosai  plains  [  Sg,  229  ],'and 
Montgomerie  now  closed  his  observations  for  the  season  at  Hant  to  the  north-west. 

ThiB  took  me  first  hv  the  great  lake,  and  then  for  two  marches  along  the  road  that  leads 
to  Scaxdo  and  Gilgit.  This  road  is  kept  in  good  repair  and  has  a  godown  and  ebowky  at  each 
stage.  ...  When  the  principal  observations  were  finished,  I. ..looked  at  the  t  opographical  work 
and  carried  on  various  computations,  ...  closing  the  field  season  about  the  end  of  October1. 

On  completing  his  secondary  triangulation  at  the  east  end  of  the  valley  Johnson 
had  extended  the  main  approximate  serie-s  to  the  north  till  checked  by  the  movement 
■of  the  Maharaja’s  troops  towards  Gilgit  [  232  ],  when  he  switched  to  secondary  work 
in  the  Kishanganga  valley  ;  "The  Maharajah  particularly  requested  me  not  to 
advance  towards  Skardo  till  the  force  had  returned 

Douglas  was  employed  on  minor  triangulation  southwards  across  the  Punch 
hills  from  Baramula,  and  east  towards  the  Pir  Panjal  Pass.  Brownlow,  after  some 
months  with  Montgomerie,  ran  a  minor  series  down  the  Jbelum.  Shelverton  re¬ 
connoitred  the  Mara-Wardwan  valley2  north  of  Kishtwar  [  227,  231,  pis.  6,  11  ]. 

The  three  military  officers  were  withdrawn  to  their  units  at  the  end  of  the  season 
and  the  value  of  their  training  was  lost  to  the  depart  ment.  They  had  completed 
some  3,200  square  miles  on  the  |-inch  scale  at  the  eastern  end  of  the  valley  and  up 
the  Liddar  valley  towards  Kolahoi. 

There  had  been  one  nasty  accident.  One  of  the  best,  of  the  dafadars,  Ramdin, 
fell  down  a  precipice  in  the  Pir  Panjal,  and  narrowly  escaped  with  his  life.  "The 
scalp  was  dreadfully  split  and  one  eye  completely  gone.  His  back  also  and  other 
portions  of  his  body  were  seriously  injured”.  He  recovered  only  to  be  left  "a 
sadly  mutilated  cripple”  and  was  granted  a  pension  [454  ]3. 


Kashmir  &  Jammu,  1857-8 

At  the  close  of  the  second  season,  185G,  Montgomerie  made  a  rough  estimate  of 
the  area  of  the  Maharaja’s  territories  ;  first,  on  the  Kashmir,  or  southern,  side  of 
the  snowy  range,  where  S,000  square  miles  had  now  been  completed  ;  second,  be¬ 
tween  the  snow  range  and  the  Indus  river  ;  and  last,  to  the  north  of  the  snow 
range  so  far  as  the  Maharajah’s  authority  might  be  found  to  extend. 

I  propose  to  survey  the  valley  of  the  Indus  on  the  Pinch  scale  on  account  of  its  general 
barrenness  and  scarcity  of  inhabitants,  and  also  on  account  of  the  great  expense. ..for  a  larger 
scale.  The  numerous  villages  and  the  comparatively  easy  nature  of  the  remaining  countrv 
renders  the  use  of  the  pinch  scale  advisable. 

The. ..progress  for  the  plnnetablers  has  been  taken  at  2,000  square  miles.  ...  In  the  valley 
of  the  Indus  the  total  number  of  working  months  can  only  be  four,  on  account  of  the  great 
height  of  the  mountains.  ...  For  the  triangulaturs  I  have  also  assumed  2,000  as  the  unit, 
because  I  think  that  10,000  square  miles  is  not  below  the  average  of  a  season’s  work  for  6 
surveyors  when  they  have  tolerable  weather*. 

On  this  basis  he  estimated  that  the  completion  of  the  survey  would  require 
another  four  years,  allowing  6  surveyors  for  planctubling  and  5  for  triangulation. 
The  part}'  was  according!}'  strengthened  by  several  new  assistants,  and  comprised 
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for  season  1857 — triangulation,  Brownlow,  Basevi,  Shelverton,  Johnson,  Douglas, 
Beverley — detail  survey,  three  military  officers  from  the  Quartermaster-General's 
department,  Austen,  Melville  and  Murray  [229]  and  four  sub-assistantB  of  the 
Great  Trigonometrical  Survey,  Robert  Bell,  Neale,  Bancss,  and  George  Scott,  only 
Bell  having  had  an}’  previous  planetabling  experience  [211, 428  ]. 

Of  the  triangulators,  Brownlow  was  deputed  to  reconnoitre  north-west  “  across 
the  Kishenganga,  and  if  possible  over  the  Kaghan  valley”  to  provide  points  “to 
the  south  of  the  Indus  west  of  the  Nanga  Parbat”,  and  to  make  junction  with 
Robinson’s  survey  of  Hazara.  He  was  also  to  correct  "our  very  limited  knowledge 
of  the  mountainous  country  between  Gilgit  and  Peshawar,  including  the  course  of 
the  river  Indus  from  the  Nanga  Parbat”.  He  left  Srinagar  on  6th  May, 
and  after  a  very  difficult  inarch,  frequently  up  to  the  waist  in  snow,  reached  Shardi  in  Drawar1 
on  the  15th,....  and  has  since  reconnoitred  the  snowy  range  between  the  Nanga  Parbat  and 
Kbagan,  visiting  the  lofty’  snowy  peak  No.  21  of  the  Kashmir  Series.  ■ 

This  reconnaissance  was  cut  short  by  his  recall  to  take  over  observation  of  the 
main  series  towards  Skardo2,  and  the  triangulation  of  the  Kagan  valley  was  even¬ 
tually  resumed  in  1861  by  Harry  Thuillier,  whom  Montgomerie  directed  to 
fix  all  peaks  that  are  visible  to  the  north,  and  if  possible  those  of  the  Hindoo  Koosb  range. 
To  collect  geographical  information  as  to  all  countries  lying  to  the  north  of  Khagan  and  along 
the  river  Indus,  in  order  to  add  to,  and  correct,  the  imperfect  maps  of  those  terrae  incognitas, 
and  if  possible  to  define  the  course  of  the. ..Indus  where  it  is  unknown. 

All  doubt  as  to  the  identity  of  distant  peaks  is  generally  removed  by  visiting  two  points 
within  2  or  3  miles  of  each  other,  as  the  shape  and  relative  positions  of  the  peaks  of  a  distant 
range  do  not  differ  materially’  at  either  end  of  such  a  short  base.  A  third  point  at  a  distance 
...must,  of  course  be  visited  before  the  peaks  can  be  finally  fixed  [  S2,  221  ]s. 

Shelverton  was  to  triangulate  the  Chenab  valley  eastward  from  the  main  series, 
fixing  points  for  the  detail  survey  towards  Kishtwar,  and  making  junction  with 
Mulheran’s  work  in  Chamba  [  204-6  ].  He  covered  about  2,500  square  miles  of  “the 
wild  valley  of  the  Maru-Wurdwan,  and  a  large  tract  on  either  side  of  the  Chandra- 
Bhaga  between  the  Pir  Panjal  and  the  Chat.tardhar  snowy  ranges”  [pis.  6,  it  •}. 
"When  rain  stopped  work  he  joined  Montgomerie  at  Srinagar  on  21st  July,  and 
returned  to  complete  his  area  in  September.  '  :  : 

As  work  in  the  high  ground  to  the  north  could  not  be  started  before  the  middle 
of  June,  Johnson  first  completed  the  detail  survey  of  a  difficult  area  at.  the  eastern 
end  of  the  Kashmir  valley  left  over  from  the  previous  season,  and  then  moved  up 
to  continue  reconnaissance  for  the  principal  triangles  across  the  heads  of  the 
Kishanganga  and  Astor  valleys.  He  was  much  delayed  by  heavy  snow,  but  by 
the  end  of  July  had  selected  and  built  four  stations  on  peaks  overlooking  the 
Deosai  plains  in  “Little  Tibet"  [  232,240].  He  then  established  9  stations  “on  lofty 
peaks  on  either  side  of  the. ..Indus,  thus  carrying  the  series  nearly  to  the  junction  of 
the  Sooroo  and  Dras  rivers”  about  100  miles  short  of  Leh4. 

Douglas  was  first  to  triangulate  “the  planetable  squares”  to  the  south  of  the 
Pir  Panjal,  through  the  foot-hills  towards  Mlrpur,  and  then  to  carry  a  series  of 
minor  triangles  from  the  head  of  the  Sind  valley  over  the  Zoji  La  into  Ladakh, 
and  down  the  Dras  river  to  its  junction  with  the  Indus. 

Your  first  duty  will  be  to  make  a  reconnaissance  of  the  head  of  the  Sind  valley,  and  there 
to  order  the  erection  of  staves. ..to  carry  the  triangvdation  into  the  Dras  valley.  ...  ‘I  wish 
you  to  sketch  on  the  T'nch  scale  that  portion  of  the  Sind  valley. ..east  of  long.  75°  15'.  The 
piece  of  country. ..is  only  valuable  as  lying  on  either  side  of  the  great  road  from  Ladak  to 
Kashmir,  and. ..the  great  essentials. ..are  all  that  are  required  to  bo  strictly  accurate.  ... 

Die  object  of  this  Dras  Minor  Series  is  to  provide  with. ..points  for  topographical  work  the 
whole  of  the  country  drained  by  the  Dras  River.  ...  The  point 9  should  not  be  more  than  12 
miles  apart  and  should  be  ns  conspicuous  as  possible.  ... 

On  reaching  the  Indus,  if  the  approximate  series  of  the  principal  triangulnlion  has  not 
reached  the  junction  of  the  Dras  River,  you  must  finish  the  aeries  on  conspicuous  points  that 

’on  Kislmngangft,  8.  of  Nanga  Flu-bat  [pi.  6];  photo,  by  O.  A.  Bearelcy,  G.H.  1509-1900  (  27  ). 
’DI>n.  716  (111  116),  9-6  &  12-6-57;  51  (31),  13-6-57.  * I)I)n.  53  (  63),  tom.  to  hkt.,  3-6-81. 
*UI)n.  716  (  130)  (  2lM  )  ;  1-7  &  6-1-07.  59. 
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can  be  easily  taken  up  by  the  principal  series.  You  must  instruct  your  flagmen  to  erect 
oonical  piles  of  stones  of  as  great  a  height  as  possible,  but  not  leas  than  6  feet  in  radius  and 
0  fast  in  height.  These  piles  might  be  capped  with  whitewash  for  3  feet,  so  as  to  distinguish 
them  from  the  isolated  pieces  of  stone  that  abound  in  these  hills  [  232  ].  ... 

I  wish  to  impress  on  you  the  importance  of  making  all  piles  of  stones  over  o.t.b.  marks  as 
strong  and  lofty  as  possible,  so  that  they  may  remain  conspicuous  for  years,  even  when  the 
staff  has  been  burnt,  up  by  lightning  or  otherwise  removed.  The  expense  of  re-erecting  the 
staves  is  always  very  great.  ... 

"  Whilst  carrying  on  the  triangulation  it  will  be  necessary  to  lay  down  as  many  of  the  high 
peaks  in  the  neighbourhood  as  you  can,  selecting  the  most  conspicuous,  and  re-observing  the 
snowy  peaks,  d,  e,  i,  f,  j,  x,  and  any  other  known  peaks  in  the  great  range  that  may  be  visible. 
Vertical  observations  should  betaken  throughout,  and  all  the  usual  rules. ..observed1. 

,  Douglas  was  not  able  to  complete  this  programme,  but  made  "a  very  neat 
sketch  of  a  high  piece  of  ground  near  the  head  of  the  Sind  River”,  and  carried  “trian¬ 
gulation  over  the  great  snowy  range  that  separates  Kashmir  from  Ladak...by  means 
of  several  stations  on  very  high  peaks”  to  a  “short  way  beyond  the  fort  of  Dras”. 
TTifi  death  from  an  unfortunate  shooting  accident  at  Srinagar  at  the  end  of  the 
season  was  a  great  loss  to  the  Department  [  419  ]!. 

Beverley  made  a  planetable  reconnaissance  of  the  route  from  Achnurto  Punch, 
and  then  “practised  sketching  on  the  ^-inch  scale  above  the  Lolab  valley”'.  After 
helping  Montgomerie  at  Srinagar  with  the  computation  of  points  for  the  plane- 
tablers,  he  took  up  secondary  triangulation  on  the  western  borders. 

On  Basevi’s  arrival  from  the  Great  Indus  series  he  was  directed  to  report  on 
all  the  passes  leading  into  Kashmir  from  the  south  between  the  Ferozepore  Pass 
near  Gulmarg  on  the  west  and  the  Banibal  Bass  on  the  east.  He  was  also  to  sketch 
on  the  |-inch  scale  the  main  range  between  Apbarwat  Peak  above  Gulmarg  and  the 
Pir  Panjal  Pass3  [pi.  15].  -The  Surveyor  General  had  pointed  out  that  “Vigne 
mentions  that  the  easiest  pass  into  Kashmir  said  to  be  practicable  for  guns  is  the 
Banibal  Pass  [  xv,  291  n.3  ;  v,  224  ],  ...  but  this  is  believed  to  be  jealously  kept  from 
the  knowledge  of  foreigners  ;  any  passes  regarded  in  this  light  should  be  surveyed 
with  tact  and  caution  After  surveying  the  passes  Basevi  was  to 
return  by  the  Yedusta  River  [  Jhelum  ]  from  Islamabad  to  Srinagar,  and  report  on  the  said 
river  between  those  places,  and  also  upon  the  Dal,  or  City,  Lake.  Time  and  circumstances 
permitting  you  will  report  on  tbe  Vedusta  from  Srinagar  to  Bararaula,  including  IheManasa 
Ba!  and  the  Wular  Lake  [  231  ].  ... 

Three  barometers,  two  boiling-point  thermometers,  a  planetable  and  a  stand,  are  now 
placed  at  your  disposal.  ...  One  of  tbe  barometers  and  one  of  tbe  boiling  thermometers  should 
be  left  in  the  city,  and  arrangements  should  be  made  to  register. ..observations  of  them  at 
some  place,  the  height  of  which  can  be  determined  trigonometrically  hereafter4  [  69,  236]. 

In  September,  he  took  a  minor  series  down  the  Jhelum  towards  Muzaffarabad  to 
provide  points  for  planetablers  not  more  than  8  miles  apart. 

■  Official  news  of  the  troubles  in  India  reached  Montgomerie  on  11th  June  in  a 
letter  from  the  Surveyor  General  ; 

You  will. ..have  heard  of  the  mutinies. ..which  occurred  nt  Meerut  on  the  10th  inst.,  and  at 
Delin’  on  the  11th.  ...  Beyond  the  interruption  of  the  post  and  disturbances  caused  by  thieving 
scoundrels  there  seems  to  be  no  cause  for  alarm.  ...  Your  party,  1  think,  will  be  quite  safe 
pursuing  its  peaceful  avocations  in  His  Highness  the  Maharaja’B  territory,  and  I  would 
advise' your  going  on  with  the  work  as  if  nothing  had  happened,  unless  you  receive  positive 
orders  Bom  the  Chief  Commissioner  to  come  back.  ...  You  will  act  on  your  own  discretion6. 

Though  he  altogether  under-estimated  the  seriousness  of  the  situation  in  Upper 
India,  the  Surveyor  General  was  correct  in  judging  that  Kashmir  would  he  beyond 
the  reach  of  trouble.  Montgomerie  himself  thought  it  wise  to  remain  in  Srinagar 
to  maintain  touch  with  the  Maharaja’6  ministers,  and  “to  procure  the  necessary 
assistance  for  his  several  detached  parties”.  The  large  number  of  new  officers  and 
detachments  also  called  for  his  presence  at  headquarters,  and  led  him  to  recall 
Browrdow  from  the  Kagan  to  observe  the  principal  triangulation  northwards  to 

JDDn.  7)8(119),  15-6-57.  1  ib.  (  201  ),  6-1-58.  *  DDn.  715  (  2S5  ),  14  — i — 57  ;  OTS.  Syn.,  tii 
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the  Indus.  With  Scott  aa  recorder  Brownlow  set  out  from  Bandipur  on  18th 
June,  observed  at  Hant  two  days  later,  and  by  September  bad  closed  observations 
just  south  of  the  Indus.  Work  was  “much  hindered  by  heavy  clouds  and  haze” 
but  he  succeeded  in  getting  rays  to  the  Karakoram  peaks  which  intersected  with 
those  which  Montgomerie  had  taken  from  Huramukh  [  88-9,  226]. 

The  plains  of  Deosai  were  a  great  obstacle. ..for,  although  the  depression. ..gave  a  most 
extended  view  from  very  high  points,  still,  there  being  no  habitations  for  the  distance  of  7  or 
8  marches,  and  no  village  of  any  size  for  11  or  12  marches,  the  operations  were  carried  on 
under  very  great,  difficulties  [  235-6]. 

In  the  plains  the  only  firewood. ..is  got  by  digging  up  the  juniper  roots,  and  from  very 
thin  stunted  willows  [  234  ].  ...  On  the  mount ains... there  was  absolutely  no  firewood.  ...  The 
stations  being  all  from  1  6  to  17,000  feet  in  height,  it  was  absolutely  necessary  to  reside  for 
several  days  on  these  stations.  ...  The  people  of  the  country  were,  moreover,  not  very 
willing  to  enter  the  plains  from  the  Kashmir  side.  The  operations  could  only  be  carried  on 
during  the  rainy  season,  and  at  that  time  there  are  but  few  breaks  in  the  clouds  which  rush 
through. ..into  the  valley  of  the  Indus  and  across  the  Karakoram  mountains. 

With  the  great  est,  difficulty  the  signal  men. ..were  fed,  and  on  two  occasions  the  main  party 
were  fairly  starved  out  and  had  to  retreat  in  consequence  of  protracted  cloudy  weather.  Sta¬ 
tions  over  15,000  feet. ..are  unmist.akoably  unpleasant,  though  there  is  some  slight,  compens- 
fion...when  the  upper  level  of  the  clouds  falls,  ...  leaving  the  camp  on  an  island  surrounded 
with  a  level  sea  of  clouds  from  which  the  peaks. ..stood  out  like  other  islands,  and  the  waves  of 
clouds  surged  backwards  and  forwards  across  the  lower  ridges.  ... 

In  clear  weather  the  views  were  really  magnificent.  ...  The  atmosphere  was  at  such  times 
wonderfully  clear.  It  was  across  the  plains  of  Deosai  that  I  took  the  first  observation  to  the 
peak  K-2  (28.287)  at  a  distance  of  136  miles.  ...  Notwithstanding  all  the  difficulties,  the 
triangulation  was  successfully  carried  over  the  plains  during  one  season  without  relaxing 
any  of  the  rigorous  rules  of  tht>  Q.T.s.1  [  225,  231  ]. 

Further  progress  being  stopped  by  winter  conditions,  Brownlow  closed  work, 
reached  Srinagar  on  20th  September,  and  left  three  days  later  to  join  the  Army 
at  Delhi  [  483  ]•  * 

Good  progress  was  made  with  planetable  survey  during  the  summer  of  1857.. 
“Lieut.  Montgomerie  trained  his  six  new  assistants  who  arrived  gradually,  the  last, 
coming  in  about  the  beginning  of  June.  As  the  officers  became  fit  to  work  inde¬ 
pendently  they  were  sent  out,  ...  and  by  the  middle  of  June  they  were  all  at 
work”*.  The  military  officers  from  the  Quartermaster-General’s  department  all  did 
well  [  227  ]. 

Austen  sketched  a  large  area  of  rough  ground  along  the  Jbelum  below  Baramula, 
“detail  unusually  close  hut  shown  with  great  clearness”.  Melville  worked  in  the 
high  ground  at  the  head  of  the  Liddar  and  Kishanganga  rivers.  Murray  com¬ 
pleted  three  separate  boards,  the  first  in  the  hills  to  the  west  of  the  Wular  Lake, 
the  second  in  the  highest  parts  of  the  Pir  Panjal,  and  the  third  in  the  Cbandra- 
Bhaga  valley  recently  triangulated  by  Shelverton.  Montgomerie  reported  after 
his  inspection  during  August  ; 

Lieut.  Austen’s  planetable  is  done  in  a  very  artistic  manner,  and  though  in  a  different 
style  it  expresses  the  ground  as  well  as  the  sketching  done  by  Captain  Lumsden  in  1856.  ... 
His  touch  with  the  brush  and  accuracy  of  delineation  makes  his  board  the  best  that  has  been 
done  during  this  season. 

Lieut.  Melville  finished  95  square  miles  of  very  difficult  and  high  ground  at  the  head  oP 
the  great  eastern  branch  of  the  Lidnr  River  though  he  was  interrupted  by  rain  and  heavy 
clouds,  and  bad  to  cut  his  way  over  the  glaciers  about  the  Sliesba  Nag  lake.  This  piece  of  ground,; 
embraces  more  glacierB  than  any  other  board  yet  finished,  with  the  exception  of  the  board, 
done  by  Mr.  Douglas  last  month  [  228  ]. 

After  instruction  in  planet abling  between  the  Sind  and  the  Lolab,  Bell  and 
Neale  then  surveyed  the  south-west  ridges  of  the  Tir  Panjal  into  Punch. 

Half-inch  detail  survey  for  the  Bix  months  came  to  about  6,500  square  miles, 
of  which  the  military  officers  had  contributed  from  1200  to  1400  each.  Triangulatfon 
covered  21,000  square  miles,  and  included  641  secondary  triangles  fixing  control  for 
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the  planet-abling,  but  the  most  notable  achievement  was  the  fixing  of  preliminary 
heights  for  the  Karakoram  peaks,  K2,  27,928  feet,  Kl,  26,416.  ‘‘The  former  is 
an  altitude  never  dreamed  of  by  the  travellers  and  Bavante  who  have  seen  those 
ranges.  ...  None  indeed  put  these  peaks  down  at  anything  over  24,00c”1.  It  was 
in  October  1857  that  Montgomerie  took  his  magnificent  panorama  of  the  Pir  Panjal 
[  pi.  15  ]  from  the  rocky  hill  of  Takht-i-Sulaiman,  or  Sankara-Charya  [  rv,  291  ]. 

The  season  had  an  anxious  start.  Not  only  had  there  been  the  training  of  new 
officers  and  assistants,  and  the  disturbing  new6  from  India,  but  also  the  seriouB 
illness  of  the  Maharaja,  who  died  on  the  2nd  August.  He  was  immediately 
succeeded  bj’  his  eldest  son,  Banbir  Singh  and  there  was  no  break  in  the  friendly 
policy  towards  the  survey.  The  Surveyor  General  warmly  acknowledged 
the  cordial  support,  received. ..at  all  tiroes  from  the  late  Maharajah  Goolab  Singh.  ...  His 
successor  Maharajah  Runbheer  Singh  following  the  excellent  example  of  his  father. ..has  also 
assisted  the  survey  in  every  way'.  ... 

Lieut.  Montgomerie  is  deserving  of  all  praiBe  for  the  admirable  manner  in  which  he  has 
kept  his  position  in  Kashmir,  and  maintained  the  most  amicable  relations  with  its  Government 
during. ..the  embarrassments  caused  by  the  illness  and  death  of  the  late  Maharajah.  During 
the  early  part  of  the  season  he  rendered  greet  assistance  to  the  Political  Agent.  ... 

At  the  commencement  of  the  season  when  the  party  had  just  reached  Srinagar,  a  fire 
broke  out  in  the  city  which... threatened  to  involve  the  palace  and  the  whole  capital  in  one 
universal  conflagration.  Lieut.  Montgomerie  with  his  establishment  was  able  to  render 
effectual  aid  in  extinguishing  the  fire.  ...  His  able  assistant  Lieut.  Elliot  Brownlow  rendered 
himself  most  conspicuous  by  his  activity  and  energy  in  the  midst  of  the  flames2. 

For  season  1858  the  first  task  was  to  complete  the  survey  south  of  the  great 
Himala3'an  range.  Up  to  the  end  of  June  Montgomerie  employed  his  three  trian- 
gulators  on  secondary  triangulation  fixing  points  for  the  planetablers — Shelverton 
northwards  from  Jammu  through  Udhampur  to  the  Chattardhar  Range — Johnson 
eastwards  from  Jammu  to  Bhadarw&h  [pi.  6] — Beverley  along  the  Jhelum  to 
Muzaffarabad  on  the  lower  Kishanganga,  with  connection  to  the  Kagan  peaks. 
Tn  July  he  reported  the  completion  of  the  triangulation  of  the  “Sub-Himalayaji 
territories  of  the  Maharaja  of  Cashmere”,  which  he  defined  as  lying 
to  the  south  and  east  of  the  gTeat  axis  of  the  Himalayas,  ...  from  the  river  Kavee  and  the  gla¬ 
ciers  of  the  Bramah  Range  on  the  east  [  236  ]  tn  the  glaciers  of  the  Nanga  Parbat.  on  the  north5. 

This  province,  by  far  the  most  valuable  portion  of  the  Maharaja’s  dominions,  has  an  area 
•of  nearly  22,000  square  miles,  including  all  the  hilly  country  drained  by  the  Kishangunga  river, 
— the  valley  of  Kashmir — almost  all  the  hilly  country’  drained  by  the  Jhelum — all,  except  the 
small  districts  of  Laboul  and  Panga,  drained  by  the  Chenab — also  a  portion  of  the  hills  drained 
by  the  Ravee — as  well  as  a  rich  tract  of  level  ground  at  the  foot  of  the  hills  between  the  Ravee 
and  Jhelum  rivers— ...three  6nowy  ranges  and  260  miles  of  the  Great.  Himalaya  Range 
{  pi.  6  ].  ...  No  less  than  860. ..points  have  been  fixed  by  means  of  about  1,800  triangles4. 
From  July  these  three  triangulators  resumed  work  beyond  the  great  range  up  the 
Indus  and  into  Baltistan  and  Ladakh  [  232-3  ]. 

Planetable  survey  was  distributed  between  the  three  military  officers  and  two 
young  sub-assistants.  After  spending  the  cold  weather  on  map  drawing  at  Dehra 
Dun,  Austen,  Melville  and  Murray  took  up  work  in  the  Jammu  foothills  during 
February  [  232  ].  By  the  end  of  March,  Austen  had  sketched  550  square  miles 
round  Jammu  including  “some  very  difficult  raviny  ground  at  the  foot  of  the 
lulls”.  He  then  moved  up  to  the  Chattardhar  ridge,  but  was  delayed  “by  the 
winter’s  snow  and  occasional  fresh  falls”,  and  was  later  laid  up  for  several  weeks 
after  being  assaulted  by  unfriendly  villagers  [  475-6  ]. 

Melville  worked  first  in  the  lower  hills  south  of  the  Chattardhar  Bange,  and 
then  moved  west  beyond  Kashmir  to  the  region  of  Tithwal  on  the  lower  Kishan¬ 
ganga  where  by  the  end  of  Maj-  he  had  finished 

his  entire  section  of  490  square  miles,  including  nearly  the  whole  district  of  Kurna,  which 
has  not  hitherto  been  visited  by  any  European  except  Lieutenant  Brownlow.  ...  Country... 

’DDn.  716  (  165  ,  204),  Report*  for  Aug.  and  for  Reason,  1 857.  ’DDn.  C43  (  167  ),  SG.’6  Report, 
16-10-57.  *  Brama  peak,  21,059  ft.,  &  glacier,  on  Gt.  HimaL&va  range  Rome  30  m.  B.  of  Nun  Run,  draining 
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picturesque  in  the  extreme,  tolerably  culturable,  and  possessing  capital  grazing  ground,  ... 
but  to  the  north  being  very  rugged.  ...  The  inhabitants  are  very  independent  and. acknow¬ 
ledge  obedience  to  no  one,  not  even  to  their  own  Raja1-  .  .  • 

In  August  he  moved  east  to  Padar  in  the  Chenab  valley  which  had  been  triangu¬ 
lated  by  Johnson  in  May;  his  ground  lay  to  the  east  of  76°  and  south  of  33J°, 
and  is  drained  by  the  Chandra-Bhaga  before  it  is  joined  by  the  Maru-Wardwan  River.  ... 
Includes  all  the  country  drained  by  the  Batnai  River2.  Lieut.  Melville  will. ..shew  all  the 
ground. ..beyond  the  boundary  between  the  Maharaja’s  and  the  Chumba  teritory,  ...  to 
prevent  any  difficulty  about  a  junction  with  the  survey  of  Chumba’. 

He  later  surveyed  the  area  where  Austen  had  trouble  earlier  in  the  season. 
It  was  a  bad  year  for  cholera,  and  Melville  lost  two  of  his  followers.  - 

Mnrra3'  had  started  work  on  21th  February  in  the  sandstone  hills  north  of 
Jammu,  and  had  then  moved  to  western  Punch  “just  to  the  east  of  Murree  sana¬ 
torium”,  and  then  in  the  direction  of  Kagan.  In  September  he  was  transferred  to 
Robinson’s  party  in  the  Punjab. 

Edward  Rj-all  and  Todd  joined  from  Robinson’s  party  early  in  June  1858,  and 
after  instruction  near  Srinagar  took  up  work  towards  the  Chamba  border  on  the  east. 
Except  for  about  700  square  miles4,  the  provinces  of  Kashmir  and  Jammu  south 
of  the  great  range  had  now  been  surveyed  on  the  J-inch  scale,  in  22  field  sections. 
During  the  cold-weather  months  of  1858-9,  these  were  mapped  at  Dehra  Dun  to 
form  “The  General  Map  of  Kashmir  Proper”  [  238  J  that  was  despatched  from 
Dehra  at  the  end  of  May  1859,  with  a  full  account  by  Montgomerie  ; 

Kashmir  is  a  large  valley  lying  between  two  snowy  spurs  of  the  Great  Himalaya  Range, 
drained  by  the  river  Vedusta  or  Jhelum,  which  with  its  tributaries  is  navigable  by  large  boats 
for  about  90  miles.  The  greatest  length  of  the  valley  from  ridge  to  ridge. ..south  east  to  north¬ 
west,. .is  about  118  miles.  The  flat  portion  is  about  89  miles  long,  with  an  average  breadth  of 
16$  miles,  elevated  about  5,200  feet  above  the  sea.  ... 

The  lower  level  is  subject  to  inundation,  and  indeed  the  portion  between  the  city  and  the- 
great  lake  still  forms  one  vast  marsh.  ...  The  mountains  around  Kashmir  are  covered  with 
snow  for  at  least  8  months  in  the  year,  many  being  from  15,000  to  nearly  18,000  feet  above 
the  sea.  ...  Special  arrangements  were  required. ..for  the  necessarj-  supplies  of  food  and  wood 
when  the  surveyors  were  working  far  above  the  villages.  ... 

Though  the  country. ..was  so  elevated  the  rigorous  rules  of  the  g.t.  Survey  were  adhered 
to  throughout  [  229 ].  ...  On  the  principal  series. ..the  observations  were  invariably  made  to 
luminous  signals  [  222  ].  ...  Numerous  observations  being  required,  it  was  necessarj-  for 
me  to  reside  on  the  peaks  for  at  least  two  days  and  nights,  generally  more.  ...  Occasionally 
...the  party  had  to  remain  pitched  on  the  snow  for  upwards  of  a  week  [  223-4  ]■ 

Bj-... principal  and  secondarj-  triangulations  the  whole  country  was  covered  with  trigono¬ 
metrical  points  at  an  average  distance  of  little  more  than  4  miles  from  each  other  [  1 19,  289  ]. 

The  topographical  detail  was  sketched  in  the  field  on  planetables,  ...  an  arduous  task  in 
such  an  elevated  countrj-,  as  it  was. ..necessary  to  visit  numerous  peaks  and...ridge3  in  addition 
to  the  trigonometrical  stations.  ...  The  drawing  of  the  field  sections  expresses  the  ground 
well,  that  of  Lieut  s.  Lumsden  and  Austen  being  more  especiallj-  artistic.  ... 

There  were  many  difficulties  peculiar  to  surveying  in  a  partiallj-  independent  State.  The 
natives  of  the  country,  moreover,  had  prejudices  against  going  up  some  of  the  high  hills,  butthe 
clouds,  mist,  and  haze,  were  alwaj-s  by  far  the  worst  enemies  of  the  surveyors. 

The  Kashmir  map  embraces  8,100  square  miles,  with  no  less  than  4,606  villages  depending 
upon  352  trigonometrical  points.  The  cost  has  been  about  Rs.  4-5-2  per  square  mile6. 

Montgomerie  found  the  local  name  of  the  Jhelum  River  spelt  in  several  ways  ; 

I  suppose  you  have  already  printed  Vadtista.  If  j-ou  have,  add  or  Bchut.  The  latter  is,  T 
am  told,  a  corruption  of  V adu-ela  which  ib  spelt  indifferentlj-  Badusta  or  VadiLBla.  I  tried  two. 
munshis.  ...  One  spelt  it  with  a  B  and  the  other  with  a  TT  or  V  ;  ...  one  used  d  where  the 
other  used  a  t*. 

A  list  of  the  parganas  of  the  Kashmir  valley  was  attached  to  the  map  ; 

After  Acber  took  possession  of  Kashmir  [  15S9  a.d.  ],  his  dewan  Todamul  [  I  :  153-5  ] 
proceeded  to  divide  the  vallej-  into  pergunnahs.  Thirtj'-threo  pergunnahs  were  formed  by 

1  DDn.  716  (  295  ),  Report  for  May  1858.  ’joins  Chenab,  from  N.,  sheet  19,  pi.  6.  1  DDn.  716  (  322, 

371  ),  14— 8—68  &  Sept.  4  nr.  Jammu  and  in  Kishanganga  valley  [232].  *  DDn.  717  (  27  ),  tom.  to  SG., 
30  4  ■  69.  *ib.  (  45  ),  tom.  to  w.  h.  Scott,  20-5-59;  also  Yilatia,  Stein  (82-7  )  ;  Ferguson  (  112,  129  )  ; 
ritnsti  =  hand  span,  tho  fabled  width  of  Bpring  at  source. 
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grouping  tl>c  viilngtie  together  in  a  convenient  manner.  The  village  of  Patan  waj,  however, 
omitted.  Wlven  tbo  mistake  was  pointed  ont  to  Tod&mul  be  ordered  the  village  to  be  made 
into  the  34th  pergunnah  by  itself.  _.  Subsequently. ..the  Diwan  wished  to  make  up  two  more 
pergunnahs  bo  that  there  might  he  a  total  of  36.  ._  Balimora  Bala  to  the  aoirth  of  the  city, 
and  Sabmoza  Paieen  to  the  north.  ...  In  the  Sikh  time  4  more  pergunnahB  were  made1. 

The  small  areas  near  Jammu  were  cleared  up  in  the  spring  of  1859.  Austen 
surveyed  the  low  sandstone  ridges  of  districts  Samba  and  Jasrota  before  rejoining 
his  regiment  in  England.  Melville  completed  a  similar  area  farther  east,  and 
then  joined  Montgomerie  in  Srinagar.  Daring  May  he  and  Ryall  spent  ten  days 
instructing  new  assistants  in  plane-tabling  north  of  Srinagar,  and  then  took  them 
outforBurvey  of  the  upper  Kishanganga,  “a. ..precipitous  chasm  in  the  mountains”. 

This  had  to  bo  taken  up  when  the  snow  was  heavy,  even  at  9,000  feet.  This  added  very 
much  to  the  difficulties. ..but,  as  the  Maharajah’s  Iroofts  were  shortly  to  cross  the  valley  en- 
route  to  Gilgit,  it  was  necessary  to  finish  early  [  226  }.  The  work  was  completed  m  very  good 
time,  and  the. ..purveyors  were  then  transferred  to  fresh  ground  in  Little  Tibet  and  Ladak. 
The  dose  of  this  Kishanganga  work  in  June  completed  “the  southern  slopes  of 
the  Himalaya  that  belong  to  the  Maharaja”. 

During  May  and  June,  after  Beverley  had  fixed  a  number  of  extra  trigono¬ 
metrical  points,  Melville  and  Ryall  surveyed  the  “fort  and  city  of  Srinagar  on  the 
scale  of  2  inches  to  mile,  forming  a  handsome  map”  [  239-40  ;  pi.  14  ]2. 


BaltistLn  &  Ladakh,  1858-61 

Survey  to  the  north  had  been  started  in  1857,  when  Johnson  laid  out  the  princi¬ 
pal  triangles  and  Brownlow  had  observed  the  final  angles  across  the  Deosai  Plains 
up  to  the  Indus,  Whilst  the  survey  of  Jammu  and  Kashmir  was  being  brought  to  a 
dose  during  1858,  Montgomerie  sent  his  triangulators  forward  on  “a  new  survey.. .of 
Ladak  and  Little  Tibet”8.  This  term,  Little  Tibet,  bad  long  been  applied  to  the 
country  of  Baltistan.  which  lies  immediately  north  of  Kashmir  and  extends  across 
the  Deosai  Plains  and  astride  the  Indus  to  the  Karakoram  Range,  with  Skardo4  as 
its  capital  f  1 : pi.  8  ;  iv,  290-1  ;  v,  147,  227,  239  ;  pis.  5,  13].  Its  origin  and  signifi¬ 
cance  is  described  on  a  later  page  [  240  ]. 

At  the  end  ofJune  1858,  Shelverton6  was  sent  north  to  carry  forward  the  principal 
series  from  Brownlow’s  stations  overlooking  the  Indus.  He  was  to  observe  the 
polygon  round  Skardo,  and  then  advance  towards  Leh,  with  stations  on  either  side 
of  the  river.  Montgomerie  gave  instructions  for  the  observation  and  designation 
of  snow  peaks  and  for  fixing  secondary  points  for  topographical  work.  He  recom¬ 
mended  whitewashed  cairns  as  used  by  Douglas  the  previous  season  and  by  Walker 
on  the  Peshawar  survey  “when  observing  to  low  from  high  ground  [  216,  228 
Shelverton  started  work  at  the  end  of  July  and  closed  on  stations  just  above  the 
junction  of  the  Dras  River.  His  observations  to  the  Karakoram  peaks  brought 
the  height  of  K  2  to  be  28,287  fee t  above  the  sea  [  89  ;  pi.  6  ]6. 

Johnson7  was  directed  to  extend  the  main  approximate  series  to  Leh,  and  then 
to  triangulate  the  Shyok  river  “starting  from  its  junction  with  the  Indus”  ; 

The  primary  object  of  the  Shyok  triangulation  is  to  cover  all  the  country  drained  by  that 
river  with  sufficient... points  for  the  topographical  work.  Provision  should  be  made  for  the 
triangulation  of  the  larger  tributaries. ..which  will  be  taken  up  after. ..the  main  stream.  ... 
Your  attention  should  be  more  particularly  directed  to  j>eaks  east  of  77°  and  north  of  the 
Shyok.  Points  on  the  extreme  east  will  be  very  valuable. 

A  reconnaissance  on  the  J-inch  scale  should  be  carefully  made,  giving  as  many  villages 
as  possible.  Enquiries  should  be  made  about,  all  roads  to  Yarkand,  about  the  names  of  the 
.serais8,  as  well  as  of  the  ranges  of  peaks.  All  information  about  Yarkund,  Shignr,  and  Hanazi 
Nagar  should  be  written  down®. 

’PPn.  717  (43),  24-5-59;  cf.  Stein  (133-6);  Fcrpson  (38).  >DDn.  652  (  6  )  &  717  (182”), 
6-10-60;  Report  1858-9;  mkio.  183  (  30  );  1-inch  reduction,  obo,  Lib.  d  (  4  ).  *  IlTln.  716  (361),  tom. 

to  Punjab  Govt.,  30-11-58.  ‘local  form  preferred  to  Skardu  of  official  maps.  ‘with  Neale  aa  recorder. 
•*  GTS  Syn.,  vii  (  xxi — C).  ’assisted  by  Scott.  *  staging  shelters.  *  DDn.  716  (  310  ),  10-7-58. 


Plate  1 3 


Part  of  the  KASHMIR  VALLEY 

(  overleaf ) 

from  Montgomerie’s  |-inch  survey  of  1856-7 


From  sheet.  28  of  Atlas  of  India,  published  by 
John  Walker  1867,  scale  4  miles  to  an  inch. 


Route  Map  lithographed  at  S.G.O.,  Calcutta 
1860,  a  second  edition  following  in  1862. 
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Ho  started  on  thti  Sltyolt  itaritm  on  4th  September  and  “though  hindered  by  bad 
weather  observed  at  three  high  stations  before  closing  for  the  season”.  His 
assistant  Scott  advanced  the  main  lay-out  up  the  Indus.' 

Beverley  extended  the  Dras  minor  series  started  by  Douglas  [  227-8  ]  to  close 
on  the  main  series,  and  then  observed  at  twenty  stations  westwards  up  the  Shingo 
valley  towards  the  Deosai  Plains,  “in  very  elevated  ground”  [  pi.  6  ]. 

The  completion  of  the  Kashmir  map  delayed  the  start  in  1859,  and  the  party 
did  not  reach  Srinagar  till  11th  May.  As  field  work  now  lay  all  to  the  north  the 
late,  start  suited  well.  The  strength  had  been  much  reduced,  and  only  Melville 
and  Ryall  were  available  for  planetabling.  Shelverton  remained  at  Dehra  working 
on  the  General  Report  till  he  took  over  charge  of  the  Gurhagarh  Series  [  51], 

Johnson  spent  May  on  the  upper  Kishanganga  and  then  carried  forward  the 
main  series  up  the  Indus,  sending  Scott  ahead  on  the  approximate  series.  He  was 
to  give  special  attention  to  the  snow  peaks  f  88'],  and  to 

the  names  of  stations  with  theix  provinces,  pergannahs,  etc.  ...  If  possible  Le,  the  capital  of 
Ladak,  should  be  fixed  from  the  principal  stations. 

The  approximate  series  is  to  be  pushed  up  the  river. ..in  continuation  of  last  year’s  work, 
with  stations  in  the  hills  on  either  side  of  the  river.  This  series  will  for  this  season  only 
extend  as  far  as  the  Zaskar  River.  The  stations  near  the  Zaskar  must. ..give  suitable  bases 
for  the  extension  of  the  triangulation  up  both  the  Indus  and  Zaskar  rivers.  ... 

Two  or  three  stations  must  also  be  selected  in  the  ridge  between  the  Shayok  and  the  Indus 
in  advance  of  theZaskar  River.  ..to  command  agood  view  of  all  the  peaks  about  the  head  of  the 
Shayok  River.  ...  A  careful  reconnaissance  on  the  J-inch  scbIo  to  be  made1. 

Wintry  weather  compelled  him  to  close  work  in  September  ; 

In  consequence  of  stormy  weather  and  the  extreme  cold  which  the  native  lampmen  could 
stand  no  longer,  the  work  had  to  be  closed  a  little  earlier  than  usual.  ...  The  weather  at  the 
beginning  of  September  was  very  stormy,  ...  and  similar  weather  continuing  at  short 
intervals  made  it  too  cold  on  the  higher  peaks  for  the  native  heliotropers  to  remain  on  the 
stations  till  the  end  of  the  month.  The  thermometer  in  the  day  time  was  often  as  low  as 
1 5°  Farh.  The  weather  generally  during  the  field  season  of  1  S59  has  been  very  unfavourable2. 
Scott  brought  the  approximate  series  to  its  terminal  stations  beyond  Leh  by  the 
middle  of  July,  and  then  ran  a  minor  series  up  the  Zanskar  valley  for  topographical 
purposes. 

After  triangulation  beyond  the  Zoji  La  to  provide  points  across  the  upper  Dras. 
and  Suru  valleys,  Beverley  extended  the  main  series  t  owards  the  bead  of  the  Indus. 

The  general  object  of  the  Upper  Indus  series  is  to  cover  with  g.t.s.  pointB  for  topographi¬ 
cal  purposes  all  that  portion  of  the  Maharaja’s  Ladak  territory  that  is  drained  by  the  river  Indus 
before  receiving  the  Zanskar  tributary  — 

A  single  series  of  symmetrical  triangles. ..will  be  sufficient,  with  minor  branches  for  the 
Hanle  and  other  large  tributaries  that  there  may  be  between  Leh  and  the  Chinese  frontier.  ... 
The  Upper  Indus  series  forms  a  most  important  section  of  the  Kashmir  Series  [  pi.  6  ].  ... 

Mr.  Neuville  will  accompany  you. ..till  it  ia  necessary  for  him  to  join  Mr.  Johnson,  whom 
he  is  ultimately  to  assist  in  the  observatory*. 

After  sending  out  his  triangulators  Montgomerie  himself  set  out  to  Ladakh, 
taking  Melville  with  him*.  He  travelled  up  the  Sind,  crossing 

the  Zojji  La,  the  Ummyika  La,  Photo  La,  and  other  passes.  En  route  to  the  first  some  snow 
was  encountered  and  a  road  had  to  be  cut  with  hatchets,  but  further  on — tho’  the  passes  were 
higher — -no  snow  was  met  with  until  after  passing  Leh.  ...  At  Kargil,  the  largest  place  in  the 
Sooroo  valley,  Lieut.  Melville  commenced  his  work. 

After  completing  about  500  square  miles  of  J-ineh  planetabling  during  July 
and  August,  Melville  “was  laid  up  from  over-exertion  and  forced  to  get  medical, 
advice”.  He  spent  the  rest  of  the  season  at  Srinagar  on  light  duty,  joined  by  Ryall: 
who  also  had  fallen  ill  whilst  on  detail  survey’  on  the  Upper  Kishanganga.. 
Montgomerie  continued  bis  tour  and, 

after  reaching  the  Indus  River,  ...  had  in  consequence  of  the  height  of  the  river  to  march  by 
an  upper  road  with  a  low  range  of  14  or  16,000  foot  between  him  and  the  Indus. 

1  DDn.  717  (  53,  56  ),  to  m.  to  Johnson,  30/1-5—59  ;  properly  Zaoatar,  from  Tibetan,  meaning  "  white 
oopper  ”  t  J°5  n.5  ] ;  DoTerra  (21  n  14  )  ;  BJ.,  ixn,  1 959-60  (  84  -  94  ).  ’  ib.  (  96  ),  3-10-59.  *  DDn. 

717  (  59  ),  7-6—59.  ‘Melville  &  Ryall  had  oorapletod  their  »vy.  of  Srinagar  town  [  232  ]. 
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Afl-er  Inspecting  the  triangulating  party  under  Mr.  Beverley  and. ..the  approximate BerieB 
under  Mr.  Q.  8oott,  ...  Captain  Montgomerie  pushed  on  to  make  reconnaissance  of  the  upper 
part  of  the  Indus  and  of  the  so-called  tableland  of  Roopshoo.  ...  Spent  the  end  of  July  and  the 
beginning  of  August  in  Roopshoo,  and  reconnoitred  as  far  as  the  great  Chomorari  Lake 
[  Tso  Morari  ],  ...  a  splendid  sheet  of  -water  perhaps  20  miles  long.  ... 

Roopshoo. ..consists  of  a  aeries  of  lakes,  or  the  beds  of  what  have... formerly  been  lakes. 
From  these,  which  are  generally  at  or  over  16,000  feet,  mountains  with  tolerably  easy  slopes 
rise  up  gradually  to  some  18,000  to  19,000  feet.  ...  To  the  south  of  Chomorari  Lake  they  rise 
perhaps  to  21,000.  The  lakes. ..Bre  generally  landlocked,  receiving  rivers  and  discharging 
nothing.  They  have  become  more  or  less  salt.  A  want  of  drinking  water  is  consequently 
one  of  the  traveller'6  difficulties  [  235  ]. 

Captain  Montgomerie  hopes  that  the  triangulalion  will  be  successfully  carried  up  to  the 
Chinese  frontier  and  south  of  the  Himalayan  ridge,  though  the  country  remaining. ..presents 
truly  formidable  obstacles.  ...  Fuel. ..gets  scarcer  and  scarcer.  ...  At  first -willow  sticks  about 
the  thickness  of  the  thumb  were  to  be  got,  then  furze-bush  roots  had  to  be  dug  out,  ...  and 
finally  near  the  Chinese  frontier  nothing  except  cowdung  was  to  be  had,  and  the  greatest  care 
was  necessary  to  select  a  place  for  encampment  where  Tartars  had  formerly  been1  [  236]. 

For  season  I860,  Montgomerie  bad  fourteen  assistants — triangul  store,  Johnson, 
Beverley,  Clarke,  Neuville,  Scott,  and  H.  E.  t.  Keelan — planetablers,  Austen, 
Melville,  Bell,  Byall,  Todd,  Low,  Atkinson,  and  Bolst.  He  left  Dehra  on 
the  8th  March,  reached  Jamoo  on  the  10th  of  April,  and  Kashmir  on  the  30th.  ...  During 
February  and  March  there  was  a  great  deal  of  stormy  weather  during  which  immense  quantities 
of  enow  fell  in  the  mountains.  ...  This  snow  is  still  [  dune  ]  very  heavy  on  the  hill  sideB,  and 
has  given  a  great  deal  of  trouble  during  the  whole  of  May.  ...  Even  on  entering  Kashmir  the 
party  had  a  good  deal  of  trouble  in  crossing  the  Fir  Panjal  Pass.  ... 

Captain  Montgomerie  put  the  new  planetablers  to  work  on  a  large  scale,  and. ..prepara¬ 
tions  were  made  for  taking  up  work  in  the  Kishanganga  [  233  ].  Each  new  planetabler  was 
attached  to  one  of  the  old  surveyors  with  a  duplicate  board.  ... 

After  starting  the  topographical  surveyors  on  their  work,  and  drawing  up  instructions  for 
an  extension  of  the  Kishangunga  triangulation,  Captain  Montgomerie  commenced  latitude 
observations  at  Poshkar  B.S.,  and  though  much  hindered  by  stormy  weather  finished  the  obser¬ 
vations  by  the  2Sth  of  May.  Capt.  M.  then  took  up  latitude  at  the  Gogipatri  h.s.*. 

As  a  result  of  these  observations  made  ‘'to  determine  the  amount  and  direction  of 
attraction”  Montgomerie  found  a  southerly  deflection  of  22"  [  332-3,  137  n.i  ]3. 

Having  prepared  the  large  number  of  planetables  ‘‘required  for  the  topo¬ 
graphy”,  and  sent  the  triangulators  off  to  Ladakh — ‘‘the  first  party  leaving  on  the 
,]2th  [Johnson  ],  and  the  second  on  the  19th  June  [  Beverley],  and  so  on  in  suc¬ 
cession  as  fast  as  the  carriage  available  would  admit” — Montgomerie  started  for 
Ladakh  himself  with  Scott  as  assistant.  Scott  unfortunately  “fell  sick  at  the  foot 
of  the  Zoji  La”,  and  had  to  return  to  Srinagar,  where  he  got  into  very  serious 
trouble  and  had  t-o  resign  from  the  Department.  This  troublesome  business  com¬ 
pelled  Montgomerie  to  break  off  his  tour  and  burry  hack  to  headquarters. 

Johnson’s  first  task  was  to  make  the  final  observations  at  the  last  three  stations 
just  beyond  Leh.  He  then  commenced  a  minor  series 

from  the  Indus  to  the  Baralacha  Pass,  crossing  the  tableland  of  Rupshu  and  the  upper  part 
of  the  Zanskar  district,  ...  appropriately  called  the  Rupshu  series.'  ...  The  main  object. ..is  to 
cover  the  whole  of  Rupshu  and  as  much  of  the  upper  part  of  Zanskar  as  possible  with. ..points 
for  topographical  work.  A  junction  should. ..be  made  with. ..the  Kortb-West  Himalaya  series 
[  202-4  ].  ...  Junction  with  the  Zanskar  triangulation  will  be  necessary  [  233  ;  pi.  6  ]*. 

He  completed  this  connection  during  the  two  seasons  1860,  and  1861  the  discrepancy 
at  bis  junction  with  the  work  of  1851,  coming  to  OGS"  in  latitude — 0-2S"  in  longi¬ 
tude — and  one  foot  in  height  [202,  2S6].  It  was  from  this  triangulation  that  he 
fixed  points  along  the  21,000  foot  crest  running  north  of  the  Spiti  valley6. 

Beverlej7  was  to  extend  his  Upper  Indus  series,  hut  to  “be  careful  to  prevent 
all  collision  with  the  Chinese  authorities;  ...  37our  advance  parties  should  avoid 

1  DDn.  717  (82),  Report,  July  *  Aog.,  J 859 ;  ib.  (182),  sowon  185S-9.  *ib.  (  155  ),  19-6-60. 
Report  March-liny,  1860,  Poshkar  34°  2";  74°  30';  8,337  ft.,  20  m.  from  Srinagar  and  7  m.  E.  of  Gulmsrg. 
Gogipatri  Sow  Gogajipathar  ;  33°  51';  74°  39' ;  7752  ft.  ’Burrard  found  t-bese  deflections  "not  reliable”, 
GTS.,  xvxu  (  531  ).  4  DDn.  717  (  713  ),  13-5-60.  *  including  "  rocky  point "  Parangia  2  [  203  ],  bt.  23,050, 

from  single  intersection  and  single  vcrll.  angle,  obviously  misidentifled  [  82,  91 ,  221,  506  n.4  ]. 
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the  inhabited  portions  of  the  Chinese  territories”.  During  June  he  had  observed 
15  triangles  and  visited  the  very  lofty  station  of  Pashusphu  h.s.,  19,572  feet  above 
the  sea,  perhaps  the  highest  from  'which  regular  observations  have  been  Hitherto 
taken”1.  During  1861,  he  completed  the  series  eastward  to  longitude  79°  and  then 
swung  south  to  cover  Hanle  [  pi.  6  ]2. 

The  heights  of  the  peaks  occupied  were  deduced 
from  reciprocal  observations,  and  in  no  wise  depending  on  the  uncertainties  of  the  barometer 
or  thermometer.  ...  Johnson  twice  observed  at... 19,979  feet®  and  Beverley  at  19,958.  ...  A 
trigonometrical  mark  was  erected  on  a  point  21,480  feet,  but  unfortunately  there  was  not 
sufficient  space  to  put  a  theodolite  on  it.  ... 

Die  group  of  peaks  beyond  Sbayok  which  Captain  Montgomerie  saw  from  Rupshu  last 
year  have  turned  out  to  be  over  26,000.  ...  Further  observations  have  been  taken  to  K2,  ... 
height  being  about  2S.267  feet  above  the  sea,  there  being  as  yet  but  one  mountain  in  the 
world  known  to  be  higher,  viz.,  Mount  Everest  [  88,  92  ]*. 

Montgomerie  claimed  that  amongst  the  distant  peaks  fixed  was,  presumably, 
“the  great  Gya  Peak,  probably  from  23  to  24,000  feet  above  the  sea”6. 

Clarke  took  up  the  Zanskar  minor  series,  following  “the  Zanskar  River  from  its 
junction  with  the  Indus  to  its  source  near  the  Bara  Lacha  La”.  Neuville,  after 
having  fixed  points  in  the  Kishanganga  valley,  extended  the  triangulation  of  the 
Shyok  and  Nubra  that  had  been  started  by  Johnson  in  1858,  ‘‘carrying  his  series 
over  the  lofty  ridge  that  separates  the  Indus  from  the  Shayok  by  means  of  some 
very  high  stations  over  no  less  than  19,700  feet”. 

After  completing  the  -J-inch  survey  of  the  Kishanganga  valley  [  232  ]  bv  June 

1859,  the  planetablers  were  all  moved  to  start  the  | -inch  survey  of  Little  Tibet 
and  Ladakh.  Melville  “sketched  the  greater  part  of  the  Sooroo  and  Dras  vallies, 
including  some  very  difficult  ground  near  the  Kun  and  Nun  peaks  which  are  sur¬ 
rounded  with  great  glaciers,  ...  as  also  a  very  difficult  piece  of  the  Wardwan  valley 
[226—7]”.  Joined  by  Bolst  in  1861,  he  reached  the  Bara  Lacha  Pass,  following 
Johnson’s  triangulation.  He  took  a  number  of  photographs  of  glaciers  and  pic¬ 
turesque  rocky  scenery  in  the  Zanskar  and  Padam  region  [  141  ].  Todd,  who  during 

1860,  bad  been  kept  in  the  Kishanganga  valley,  moved  in  1S61  to  eastern  Ladakh  t-o 
sketch  the  high  table-land  and  salt-water  lakes  of  Rupshu.  The  Tso  Morari  was 
found  to  be  16  miles  in  length,  and  2  to  3  miles  in  breadth  surrounded  by  hare 
mountains  rising  5,000  feet  above  the  lake  to  20,000  feet  above  the  sea.  Herds 
of  Tibetan  antelope  and  the  Jryang,  or  wild  ass,  were  common  on  the  stony 
slopes,  and  the  waters  teeming  with  duck  and  geese  [  234  ]G. 

During  1860  and  1861  Bell  surveyed  up  the  Indus  towards  Leh.  Ryall  sur¬ 
veyed  the  Shyok  and  Nubra  gorges  and  the  wild  mountains  they  drain,  whilst 
Bolst’s  ‘‘delineation  of  the  plains  of  Deosai  is  both  characteristic  and  artistic”. 
Austen  rejoined  from  England  in  June  1860,  and  sketched  the  terrific  slopes  of  the 
Karakoram  northwards  from  Skardo.  He  continued  westward  astride  the  Indus 
during  1861,  through  the  Astor  and  Shigar  valleys,  and  ascended  the  Baltoro  and 
Biafo  glaciers,  pitching  camp  on  strips  of  moraine7  [  89  ].  During  1S60 
topographical  sketches  were  made  of  the  whole  valley  of  the  Indus  from  Skardo  to  Leh,  as  well 
as  the  whole  of  the  Sooroo  and  Dra.s  vallies,  the  plains  of  Deosai,  and  a  large  part  of  the  Shigar 
valley  north  of  Skardo,  with  a  portion  of  the  Nubra  or  Shayok  valley. 

This  large  tract,  ...  in  all  about  12,000  Bquare  miles,  had  been  triangulated  in  previous 
seasons,  and  ranged  from  an  altitude  of  27,000  to  8,000,  though  seldom  under  10,000.  It 
included  nearly  400  square  miles  of  glacier.  Captain  Austen’s  ground  rose  to  nearly  27,000 
feet,  and  one  of  the  glaciers  is  about  11  miles  in  length  and  from  J  to  2  miles  in  breadth.  In 
Lieut.  Melville’s  work  the  peaks  run  up  to  nearly  24,000,  and  under  Kun,  the  highest  peak, 
one  of  the  glaciers  is  about  10  miles  broad.  ... 

The  plains  of  Deosai  are,  perhaps,  the  most  curious  topographical  feat ure.. .sket ched  during 
the  season.  They  consist  of  about  580  square  miles  of  gently  undulating  ground,  averaging 
F. 

1  Johnson  olwd.  at  Nela  H.S.,  19,030  in  June  1851  [  208  ].  ’mrio.  114  (42),  Beverlev  1SOO,  towards 
Hanle.  *  aod  at  20.600  in  1861.  *  DDn.  717  (  274  );  51  (  83  ),  Report  for  1860.  •  Molern  maps  allow 

a  Gya  peak,  22,  290  ft.  20  m.  8.  of  Tso  Morari.  ‘Todd'a  ary.  pub.  Fap'.rs,  cxxvm  (  402  );  GTS. 

Syn.,  vn  (  xxx-ii — C  )  ;  DDn.  61  (  60  ),  Rej>ort  1S60,  tom.,  20A-62.  ’one  rT.  section  now  in  ery.  museum 
at  Debra  [  489  n.7  ]. 


23(5  Kashmir,  1855-65 

ivt  lmuit  14,000  foot  above  the  H<mp  flurronnditri  on  all  sideB  by  rugged  mountains  running  up  tq 
from  16,000  t-o  17,000  [  229].  . 

During  1800  the  parly  completed  13,500  square  miles  of  triangulation  and  12,160 
inile-8  of  pinch  topography1  whilst  for  1861,  the  outturn  of  triangulation,  came  tq 
12,000  square  miles,  and  of  pinch  sketching,  about  14,500;  ,, 

Trinngulation  nns  extended  over. ..Zanskar,  Rupshu,  and  that  part  of  the  upper  valley  of 
the  Indus  near  Hnnlt:  which  belongs  to  the  Juinoo  Maharaja.  Points  were  fixed  along 
great  part  of  the  Chinese,  frontier,  and  some  st.nl  ions  were  fixed  within  Chinese  t  erritory. 

On  the  west  the  t rinngulntion  was  extended  across  the  Khagan  valley  [  227  J,  and  from  its 
northern  ridge  several  peaks  were  fixed  beyond  the  Indus,  a  few  t  o  1  he  north  of  Swat ,  and  one 
probably  just  to  the  south  of  Chitrnl.  ... 

The  topographical- work  progressed  admirably  in  Little  'Tibet .  on  the  Shyok  River,  in 
Zanskar,  Rupshu,  and  the  upper  valley  of  the  Indus,  coveting  a  large  area  of  difficult  and  very 
elevated  country  traversed  by  gigantic,  glaciers.  ... 

Beyond  the  Himalayas  the  snow  has  been  less  than  on. ..the  outer-  ranges,  but  on  the  other 
hand  there  has  been  a  great  increase  of  hardship  from  the  sparseness  of  the  population,  and 
from  the  difficulty  of  procuring  food  and  fuel,  fhe  latter  being  particularly  felt.  ...  For  a  time 
the  surveyors  have  boon  entirely  dependent  on  yak  and  other  dung  for  fuel,  occasionally  aided 
bv  the  thin  roots  of  the  'Tibetan  furze  which  can  he  grubbed  up  here  and  there  [  229,  234  ]. 

At  first  the  population. ..could  all  understand  Hindustani,  but  lati-erly  hardly  onj-  of  the 
inhabitants  have  had  the  least,  idea  of  that  language,  and  communication  in  Little  Tibet  and 
Ladakhos  been  necessarily  carried  on  by  means  of  interpreters.  ... 

The  heights  of  all  important  passes,  ...towns  and  villages,  of  junctions  of  streams, 
and  obligatory  points. ..have  been  determined. 

On  the  Bramah  Range  one  glacier  was  found  to  be  11 1  miles  long,  another  SR  and. ..many 
more  between  5  and  7{,  miles  in  length  [  235  ].  In  Sooroo  valley  the  Purktsi  glacier  was 
found. ..7}  miles  long,  ...  a  wonderful  torrent  of  ice  that  tumbles  down  the  side  of  Nun  Kun 
peak,  which  rises  t.o  over  23,000.  ...  In  Zanskar  the  largest  was  the  Drung-Drung  glacier,  15 
miles  in  length.  ...  In  the  Mnstagh  and  Karakoram  range  one  glacier  has  been  found  35 
miles,  another  24  miles,  in  length.  ... 

Captain  Montgomerie  bad  to  train  «... number  of  surveyors,  and  —  more  especially  in  topo¬ 
graphical  work— an  entirely  new  staff  of  assistants  who. ..were  again  all  removed,  ...and  a 
third  set  had  to  be  trained,  and ...t raining  has  now  commenced  for  the  fourth  time;.  ... 

The  commissariat  and  financial  arrangements. ..were  in  themselves  very  difficult.  Food 
had  sometimes  to  he  carried  15  to  30  marches.  Ready-money  payments  had  to  be  made  to 
the  Tartars.  The  t  ransrnission  of  letters  was  not  easy.  Captain  Montgomerie  has  had. ..to 
act  with  the  greatest  tact.  ...  All  complications  have  been  avoided,  and  the  survey  has  con¬ 
sequently  been  viewed  favourably  by  the  Maharaja  and  his  higher  officials.  ... 

Barometers  and  boiling  thermometers  have  been  in  constant  use,  and  a  great  number  of 
observations  have  been  recorded  at  nil  heights.  ...  From  those.. ..Captain  Montgomerie  hopes 
to  he  able  to  deduce,  some  general  rules,  as  in  many  cases  these  observations  have  been  taken 
at  slat lores  whose  heights  are  known  from  the  trigonometrical  work  (  bo,  226,  238  ].  ... 

If  the  weather  is  favourable,  and  tlie  effective  strength. ..remains  the  same.  ...  t  he  work... 
may  be  brought  to  a  close  in  at  least  t  wo  seasons  more2. 


Trans-Himalaya,  1862-5 

For  1862,  Montgomerie's  staff  was  reduced  to  Johnson.  Beverley,  and  Clarke 
for  triangulation,  Austen,  Melville,  Ryall,  Todd,  Low  and  Hoist-  for  detail  survey. 

Johnson  and  Clarke  were  to  run  a  series  of  triangles  eastward  from  Le.h  to 
tho  eastern  end  of  the  Clumgehenmo  valley ,  wit  1)  a  branch  up  t  he  Shy  ok  valley  towards  tfr£ 
Karakoram  1’a.ss.  The  object. ..is,  1st.,  to  cover. ..all  the  Maharaja's  territories. ..east  of  long¬ 
itude  78°  and  north  of  latitude  33"  45',  and  2nd,  to  fix  as  many  points  as  possible  in  Chinese 
Tartary  towards  Ilehi,  the  capital  of  Khot.au.  ...  The  peaks  in  the  eastern  continuation  of 
the-Karakoram  Range  will  be  more  especially  the  object  of  your  attention.  ... 

The  triangulation  should  be  named  the  Chnngehenmo  Series,  and  all  pi  nks  and  points 
without names  should  be.  recorded  as  El,  E2,  E3,  etc.  ...  You  must  be  careful  to  prevent  all 
collision  with  the  Chinese  Tartars  on  the  common  boundary1. 

1  DOri.  53  A  ;  M.  (  393),  6-3-61  ;  DDn.  717  (  271-4  ),  Report  1859  -60  ;  JASB.  in  (  99-1  10  ) ;  I)Dn.  21 
(12-20),  21-1-61.  5 Dlln.  51  (88).  tom.  to  srs.,  1861.  •  RD11.  53  (  304  ),  24  3-62. 
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Johnson  carried  this  series  about  100  miles — the  average  height  of  stations  being 
19,877  feet — and  fixed  peaks  in  the  Kuenlun  mountains  to  the  north,  including 
E  61,  23,890  feet.  He  then  spent  the  whole  of  1863  in  recess  at  Dehra  Dun,  his 
fust  respite  from  strenuous  mountaineering  for  nine  years. 

During  1862  and  1863  Beverley  triangulated  the  Astor  valley  and  cut  in  “numer¬ 
ous  peaks. ..in  the  ranges  beyond  Hunza  and  Nagar”,  whilst  in  1863  Clarke  connect¬ 
ed  up  the  Zanskar  and  Rupshu  triangles. 

On  the  detail  survey  Austen  worked  up  the  Changchenmo  and  with  Pullan 
sketched  the  Pangong  Tso  and  its  string  of  lakes.  Melville’s  health  broke  down 
again  [  233  ]  both  seasons,  but  Ryall  sketched  a  large  area  of  the  desolate  plain  of 
Lingzi  Tang  north  of  Changchenmo  [  pi.  6  ]. 

Todd  sketched  the  detail  course  of  the  Indus  river,  and  to  the  south-east,  “as 
far  as  the  Tartars  would  allow  him”.  Low  surveyed  the  Astor  valley  to  the  west 
during  1862  but  was  forbidden  to  cross  the  Indus,  the  Maharaja  firmly  refusing 
to  let  any  surveyor  visit  Gilgit. 

Montgomerie  reported  7530  sq.  miles  of  £-inch  survey  completed  during  1863. 

Only  about  4000  sq.  miles  have  been  left  unfinished,  all  to  the  north-east  corner  of  Ladak. 
With  this  exception  the  whole  of  the  materials  are  now  available.  The  ground  sketched 
...embraced  the  whole  of  the  Pangong  Lake,  including  the  eastern  portion  of  it  in  Chinese 
Tartary;  ...  the  course  of  the  River  Indus. ..[  and  ]  up  to,  and  slightly  beyond,  the  Chinese 
boundary  ;  the  Tartars  unfortunately  prevented  all  further  progress  up  the  river  [  239  ]'. 

In  1SG4  Johnson  returned  to  Ladakh  with  Clarke  and  Low  to  finish  off  the 
distant  patches  with  rough  skotch  work. 

They  had  considerable  difficulty  in  crossing  the  Himalayas  ;  ...  by  the  Zoji  La  no  less 
than  19  miles  of  snow  had  to  be  traversed.  ...  [  Travelling  up  the  Shyok  ]  Mr.  Johnson  pushed 
on  to  the  Changchenmo  valley.  ...  A  great  part  of  the  plains... were  still  covered  with  snow, 
even  at  the  end  of  July.  ... 

From  Changchenmo  he  advanced  first  in  a  northerly  direct  ion  [  to  the  western  limits  of 
the  Lingzi  plains  ]  ;  then  returning  in  a  south-westerly  direction. ..he  approached  nearly  to 
the  [upper  ]  Shyok  River,  but  finding  that  there  was  no  path  of  any  kind  along  that  river, 
he  marched  right  over  the  mountains  till  he  struck  upon  the  Yarkund  road.  ... 

He  marched  on  to  the  Karakoram  Pass  and  descended  three  marches  into  Eastern 
Turkistan  ;  ...  he  returned  to  Leh  and  thence  to  Kashmir.  ...  Mr.  Clarke  advanced  towards 
the  Karakoram  by  the  Nubra  with  supplies  which  proved  very  useful,  ...  but  hi(t  services 
were  not  required  for  sketching  as  the  whole  of  the  ground  had  been  surveyed. bv  ] 
Mr.  Johnson.  Mr.  Low  had  great  difficulty  in  proceeding  up  the  Shayok  River  and. ..sketch¬ 
ing. ..in  the  Changchenmo  and  Shayok  valliesb 

In  November  1S64,  Montgomerie  reported  the  completion  of  all  survey  “of  the 
dominions  of  h.h.  the  Maharaja  of  Jummoo  and  Kashmir”  as  far  as  is  “at  present 
accessible  to  Europeans”,  and  two  months  later  he  applied  for  furlough3.  His  great 
task  had  been  completed,  and  he  had  been  continuously  on  duty  for  thirteen  years. 
He  asked  that  Johnson  might  be  given  one  last  opportunity  ; 

A  great  many  more  points  ought  to  be  fixed. ..east  of  the  Pangong  Lake.  ...  An  area  of 
about. ..16, 000  square  miles  might  be  sketched  without  interruption.  ...  Mr.  Johnson  might  be 
able  to  extend  the  triangulation  with  an  8-inch  instrument,  and  even  without  getting  on  to 
the  range  south  of  Khotan  he  might  be  able  to  fix  more  points  to  the  east1. 

Permission  was  granted  and  Johnson  left  Dehra  Dun  on  1st  May  1S65,  and 
reached  Leh  on  17th  July  via  Simla  and  Rantpur.  Here  he  received  an  invitation 
Jrom  the  "KJmn  Badshah”  of  Khotan  to  visit  his  capital,  Dchi,  which  would  take 
him  across  the  frontier  in  breach  of  standing  orders.  There  was  no  time  to  obtain 
permission  from  India,  but  he  was  not  the  man  to  miss  an  opportunity. 

He  crossed  the  Kuenlun  by  the  Yangi  Pass,  climbing  three  of  the  peaks  fixed 
by  his  triangulation  of  1862  and  sketching  a  wide  area  beyond.  Unfortunately  his 
board  had  been  wrongly  plotted  so  that  his  work  was  out  of  position  and  had  to 

1  OR  Triy.  1802-3  (3-5),  jtw.,  1-9-63;  1863-64  (2-3),  doe.  1-11-64  ;  GTS.  Sun.,  vn  (  xnv-vii  -C  ); 
JROS.,  37.  1807  (  343-63  );  DDn.  53  (  303  ),  21-3  -62.  1  DDn.  51  (  119  ),  tom.  to  st.s  2-12-64  ;  OR  Truj. 

J &6Z-64  (14—5);  QTS.  Syn.t  vn  (  iixvii-ix — C);  Wood’s  criticism  of  Johnson’s  Karakoram  work,  SI., 
Rrjxrrxlt  TiXL,  A  (  28-35  ).  1  DDn.  51  (  117  ).  7-1 1-64.  *  ib.  (  1  25  ),  1 6-1  -65. 
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bo  rectified  on  his  return  to  Debra1.  He  norked  across  the  mountains  til]  he  Mas 
met  by  a  deputation  from  Khotan  and  conducted  to  Ilchi,  which  he  reached  on 
17th  September.  Receiving  a  warm  welcome,  he  stayed  there  about  two  -weeks, 
making  several  excursions  to  the  east.  He  then  returned  west-ward  through  Sanju 
and  Shnhidulla,  climbing  several  peaks  and  sketching  as  he  went.  He  crossed 
the  Karakoram  Pass  from  the  north,  height  18,270,  to  reach  Leh  on  1st  December*. 

Though  welcomed  for  its  "geographical  value,  this  remarkable  journey  brought 
an  official  rebuke  which  contributed  to  Johnson’s  resignation  and  aoceptance  of 
a  post  in  the  Maharaja’s  service  on  three  times  his  survey  salary. 

In  IBOfp  the  Kashmir  party  moved  to  the  survey  of  Kumaun  and  Garhwal8. 


Maps  &  Memoirs 

Many  maps  and  memoirs  were  prepared  from  Montgomerie’s  Kashmir  survey. 

The  I -inch  Map  of  Kashmir  with  part  of  Adjacent  Mountains  was  drawn  in  four 
sections  at  Dehra  Dun  and  despatched  to  Calcutta  in  May  1859k  It  stretches 
from  meridian  74°  on  the  west  to  76°  40’  on  the  east,  and  southwards  to  the  British 
border.  On  the  north-east  it  covers  the  Lolab  valley  and  then  follows  the  range 
through  Hant  and  Haramukh  to  the  Zoji  La.  It  bears  a  note  on  its  construction  ; 

Heights  of  trigonometrical  stations  ...depend  on  the  provisional  height  of  Banog  Obser¬ 
vatory.  ..7, 454  feet  [  21,66].  Heights  of  passes. ..chiefly. ..from  comparative  observations  with 
barometers  and  boiling  point  thermometers  [  6q,  236  ]. 

Glaciers  and  beds  of  perpetual  snow. ..in  emerald  green.  ...  Compiled  by  w.  h.  Scott, 
Chief  Draftsman  ;  ...  drawing  and  printing  by  Sheik  Golara  Kadar. 

[  Roads,  red — Rivers,  blue — Hill  shading,  vertical  hachures — “Clay  cliffs”  in  Jammu 
area,  burnt  sienna — Karnes  of  special  interest  include  : — Srinagar  or  Kashmir — Mahadeo  or 
Boorzwas,  13,087  ft. — Gwashbrari  or  Kolahoi,  17,839  [pi.  13] — Amberaath  Cave]. 

In  acknowledging  its  receipt  Thuillier  said  that  he  intended  to  take  it.  himself 
to  the  Governor  General's  Military  Secretary,  and  should  His  Excellency  desire  to  see  the 
map,  I  hope  to. ..lav  it  before  him  and  point  out  its  merits.  ...  All  the  beauties  of  6ueh  an  ela¬ 
borate  and  highly  finished  production  are  not  to  be  appreciated  by  a  single  inspection6  [  319]. 

The  Governor  Genera]  expressed  his  appreciation  that 
this  work. ..should  have  advanced  so  steadily  whilst  all  India  has  been  distracted  by-  war  and 
tumult,  and. ..that  in  such  a  time  Captain  Montgomerie  should  have  succeeded. ..in  retaining 
the  loyal  and  willing  service  of  the  natives  of  Hindustan  who  have  been  under  his  command, 
and  in  showing. ..that  the  causes  which  have  disturbed  the  Government  of  India  in  almost  every 
other  branch  have  had  no  effect  in  checking. ..this  great  t  ask  [  483  ]h 

The  Secretary  of  State  passed  the  map  to  the  Royal  Geographical  Society  where 
it  was  exhibited  at  a  meeting  of  12th  December  1859"  at  which  both  Everest  and 
Yignc  M  ere  present  .  It  then  -went  to  Joint  "Walker  to  be  lithographed  during  1861s. 
On  the  copies  reaching  Calcutta,  Montgomerie  asked  for  one  to  be 

prepared  in  grand  style  on  rollers  for  the  Maharaja,  and  two  copies  to  fold  up  in  the  shape  of 
books,  with  a  red  cover  and  gilt  Royal  Arms  for  his  use.  I  will  then  be  able  to  present  them  to 
him  when  I  reach  Jamoo.  I  think  it  will  make  him  razee  [  satisfied  ],  as  from  the  great  delay 
he  must  have  begun  to  think  that  I  had  no  intention  of  giving  him  any®. 

Reprints  made  at  Calcutta  in  1877,  and  again  in  1904,  lose,  of  course,  all  the  beauty 
of  the  original  manuscript  and  of  Walker’s  first  lithographs10. 

This  lithographed  J-inch  map  carried  as  inset  Montgomerie’s  Kashmir  Routs. 
Map,  scale  32  miles  to  an  inch,  which  had  been  first  lithographed  at  the  Surveyor 
General’s  Office,  Calcutta,  1859-60  [pi.  13].  Thuillier  was  shocked  to  find  that 
the  Punjab  Government,  after  receiving  25  complimentary  copies,  had  this  route- 

1  DDn.  93  (  250-7,  266),  srs.  to  Home  Dept.  3/24-1-6  7;  Kenneth  Mason.  'GTS.  Syn.,  vn 
(  x  i  rix-xliii — C  ) ;  JUGS.  37,  1 867  (  with  1—47  ) ;  map,  10  Cat.  (257  )  X  B  A  Uas  (IS).  1  Markham  (  132-3  )  ; 

GTS.,  I  (  16-7  ).  ‘submitted  by  tom.,  20-4-and  bv  SG.,  20-5-59  ;  ms.  copy,  uiuo.,  48-0-57  ;  10  Cat. 

(  25G  )  ;  JASB.  xxrx  (20-35).  ‘DDn.  66S  (  109"),  16-6-59.  ‘DDn.  649  (  1 67  ),  Mil.  Dept,  to  SG.. 
19-7-59.  7 BGS  Progs,  iv,  1860  (  29- 32  ),  « it h  copy  of  GG'i  letter  of  28-9^59.  1 10  Cat.  (  256  );  j.rioo 

12  ah.,  J.  &'C.  Walker.  •  DDn.  46  (  88  ),  tom.  to  bts.,  30-1-62.  1,1  photo  r  moo. ,  soo.,  Dec.  1 877  ;  belio-x. 
soo..  No.  586,  si.  Sept.  1904. 


SRINAGAR 


■Reduced  from  two-inch  survey  made  by  Alexander  Melville  and 
Edward  Ryall  during  May  and  June  1859,  after  William  Beverley  had 
fixed  the  extra  trigonometrical  points. 

The  full-scale  map  was  fair  drawn  in  Dehra  Dun — the  hills  by 
James  PeN’ton,  the  lettering  by  Sheikh  Ghulam  Khadar — and  photo- 
zincographed  later. 

A  reduction  made  to  the  one-inch  scale  "  chiefly  by  Lieutenant 
Melville  ”  appeared  as  inset  to  the  large  J-inch  map  of  Jarnoo, 
Kashmir,  and  Adjacent  Districts,  that  was  lithographed  in  London  in 
1861  This  reproduction  is  made  direct  from  the  inset  on  the 
ms.  copy  (  gbo.  Lib.  D— 4  ). 

As  in  all  great  cities  the  built-up  area  has  changed  out  of  all 
recognition  during  the  past  100  years. 
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map  reprinted  locally  for  issue  to  officers  going  on  leave.  He  assured  them  that 
he  could  send  them  as  many  copies  as  they  -wanted  from  Calcutta1. 

A  separate  map  of  Dominions  of  H .H.  Runbir  Singh,  ...  Jamoo  Territories,  also 
on  the  ^-inch  scale,  -was  drawn  at  Dehra  Dun  in  1865,  and  lithographed  in  three 
sheets  at  Calcutta  in  1871.  This  stretches  from  the  Jhelum  on  the  west  to  Sachi 
Peak  in  Chamba  on  the  east  and  to  the  Pir  Panjal  on  the  north2. 

The  J-inch  map  entitled  Jamoo,  Kashmir,  <k  Adjacent  Districts  stretches  from 
the  Jhelum  River  on  the  west  to  meridian  76°  30'  to  overlap  the  Chamba  survey. 
To  the  north  it  follows  the  western  and  northern  watersheds  of  the  Kishanganga, 
excluding  Nanga  Parbat ;  then  the  great  range  eastward  to  the  Zoji  La  and  Nun  Kun, 
and  then  south  by  Brama  [  230  n.3  ]3.  The  original  map  in  four  sheets  left  Dehra 
Dun  with  the  Surveyor  General  in  January  1861,  together  with  a  triangulation  chart  ; 

The  previous  rnap  contained  only  Kashmir  proper.  ...  The  work  now  submitted  is  a 
general  map. ..comprising  the  whole  mountain  tract  from  the  plains  of  the  Punjab  on  the  south 
up  to  [  Little  ]  Tibet,  or  Baltistan,  and  the  glaciers  of  Nanga  Parbat  on  the  north.  ... 

For  the  early  completion  of  this  beautiful  map  and  chart  I  am  mainly  indebted  to. ..Mr. 
Wm.  Scott,  who  has  been  unremittingly  employed  on  this  work  from  sunrise  to  sunset  for  the 
last  9  months.  ...  Hill  shading,  to  Mr.  James  Peyton.  ...  Golam  Kadar  and  Kullummooddeen 
have  also  been  assiduously  employed. ..in  printing. 

The  next  instalment  of  this  survey  will  include  Little  Tibet,  Baltistan.  the  whole  of  the 
field  work  of  which,  and  of  the  country  as  far  as  Le,  has  been  lodged  in  my  field  office,  and 
its  compilation  will  be  immediately  taken  in  band*' 

Whilst  Waugh  presented  this  first  copy  at  the  India  Office  in  person  he  left  a 
second  in  progress  at  Dehra5,  where  it  was  lithographed  in  May  1S62.  Photographs 
from  the  field  sections  sent  for  compilation  at  Calcutta  were  not  satisfactory. 
800  copies  were  lithographed  in  1863  by  John  Walker  in  London  f  319  ],  including 
as  inset  a  coloured  1-inch  reduction  of  the  Srinagar  city  map  [  inf.  ]6. 

Pending  appearance  in  the  Indian  Atlas  the  eastern  part  of  the  Baltistan-Ladakh 
survey  was  published  at  Dehra  Dun  in  1 868  on  the  8-mile  scale,  in  14  sections, 
under  title  Dominions  of  Maharajah  of  Kashmir1 .  These  sections  with  their  covering 
index  show  a  continuous  boundary  line  enclosing  the  Maharaja’s  dominions.  As 
determined  by7  the  surveyors  of  1862  to  1865,  this  followed  the  crest  of  the  Kuenlun 
Range  and  cut  the  Pangong  Lake  on  its  southward  run  to  Hanle  [  237,  pi.  5  ]. 

The  full  survey  was  incorporated  into  Atlas  sheets  published  between  1  867  and 
1875,  and  beautifully  engraved  they  were  [  pi.  13  ]. 

Other  maps  and  memoirs  include  ; 

Panoramic  View  of  the  Kashmir  Mountains.  Montgomerie,  1857.  Scale  3  degrees  to  inch 
In  two  sections,  coloured.  Printed  in  tinted  lithography,  S.G.O.,  Calcutta,  1859  [  230  ;  pi.  15  ]e. 

A  drawing  on  stone  having  proved  unsuccessful  Thuillier  engaged 
a  superior  artist  in  Calcutta,  Mr.  H.  Frazer,  who  has  made  a  successful  copy  [on  the  stone] 
...which  we  have  lettered  and  printed  in  tinto-lithography  in  the  office.  ...  60  copies  have 
been  st  ruck  off.  ...  The  charge  made  by  Mr.  Frazer  for  the  drawing  is  260  rupees9. 

The  two-inch  map  of  Srinagar  or  City  of  Kashmir,  w as  printed  in  black  and  white 
at  Calcutta  in  September  1863,  two  copies  in  book-form  being  "handsomely  bound 
in  velvet  for  presentation  to  the  Maharaja”  [  232  ;  pi.  14  ]10. 

A  set  of  32  triangulation  charts,  with  an  index  [  pi.  6  ]  of  the  Kashmir  and  North- 
West  Himalaya  series  is  contained  in  Synoptical  Volume,  No.  vn,  1879n. 

Memorandum  on  Central  Asia,  dated  13-7-1861,  with  a  map  of  all  the  countries  from  the 
Black  Sea  nearly  to  Nankin,  with  report  on  possibilities  of  trade  and  commerce12. 

Kashmir  Routes'13.  1st  edn.  ;  63  routes,  1872  ;  2nd.  edn.,  88  routes,  1S83. 

1  JO  Cat.  (  256-7  ),  5th  edn.,  1864  ;  DDn.  6  (  53,  100,  178  ),  SG.  to  S.  from  Punjab  Govt.  11-7-61  to 
20-1-62.  1  ms.  mrio.  llisc.,  71-0-60  ;  10  Cat.  (  257  );  price  8  eh.  the  set.  * mbio.  Misc.  62  t  73-0-60; 

JO  Cat.  (  256-7  ).  4  DDn.  533  (  1 2-18  ),  SG.  to  MU.  Dept.,  25-1-61.  "obo.  Lib.,  D  (  4  ).  ‘DDd.ssi.  to 

o7o.  (  Mil.  ),  31-10-61.  ’  covers  area  32c  to  36°  25'  x.  by  11°  15'  to  10°  30'  z.  ;  price  20  sh.  the  Bet  ;  10  Cat. 

(  257  ) ;  DDn.  7  (  213  ).  sts.  to  so.,  31-3-6S  ;  DDn.  100,  sts.  to  DSG.  Calcutta,  26-1 1-68  ;  DDn.  102  ( 158  ), 
SG.  to  8T8.  28—4—70.  •  mbio  Misc.,  52-0-57.  ’  DDn.  60S  (  106  ),  DSG.  to  SG.,  14-6-59  ;  DDn.  52  (  171  ), 

SG.  to  tom.  7-12-61.  10DDn.  7  (  147-8  ).  sts.  to  SG.,  14  5-63.  11  lOCal.  (  45-6  )  ;  10  preliminary  charts 

aDd  index  pub.  1872.  "DDn.  51  (  71  )  ;  OTS.  Syn.,  vn  (  x)vi-l— C  ).  .  u  JO  Cat.  (  257  ),  route  book 

24  pp.,  1872 ;  DDn.  53  A  (18-9 ),  routes  to  Gilgit  via  Skardo  &  Astor  ;  Mason’s  Boults  1st  edn.  1923. 
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Kashmir,  1855-65 
Little  Tibet 


Throughout  his  ton  years  in  Kashmir  Montgomerie  used  the  name  Little 
Tibet  as  equivalent  to  Bnltistan  both  in  his  maps  and  reports  [  147,  232  ;  pi.  13]. 
He  obviously  found  it  in  general  use  and  fully  established,  for  he  never  discusses 
or  questions  its  origin  or  significance.  This  name  is  not  of  local  origin  buthad  been 
applied  to  Baltistan  as  early  as  the  1 6th  century  and  vaB  shown  on  Rennell’B 
maps  of  1793.  The  word  Tibet  comes  from  the  Arabs  and  was  used  in  the  form 
ti-bat  by  Abu  Zaid  and  Ibn  Haukal  in  the  10th  century  [  I :  pi.  4  ]  as  a  geo¬ 
graphical  term  for  the  highlands  stret  ching  roughly  from  Gilgit  to  China1.  In  1835 
Yigne  found  that  all  the  muslim  districts  from  Hunza  to  the  east  were  known 
to  the  ruling  classes  as  Little  Tibets  or  libal-khurd2. 

From  time  immemorial  Balti,  or  Little  Tibet,  capital  Skardo,  Lukh  Butun  to 
Kashmiris,  BaUi-yul  to  Baltis  and  Ladakhis,  Po-ludo  to  Dards,  and  Po-lo  to 
Chinese,  has  been  politically  distinct  from  Ladakh,  Great  or  west  Tibet,  capital 
Leh.  Kashmiri  Bad  Butun,  whilst  both  were  distinct  from  modern  Tibet,  capital 
Lhasa,  known  local^-  and  to  the  Chinese  as  Ur-tsang  or  Bhota  [  1  :  67  ]. 

The  people  and  language  of  Balti  are  both  of  Mongolian  origin  though  now 
much  changed,  except  in  remote  villages  on  Ladakh  border,  by  Aryan  infiltration 
from  Gilgit  and  the  west.  The  Baltis  had  been  converted  to  the  muslim  faith 
during  the  16th  century,  and  during  Aurangzeb’s  reign,  1658-1707,  came  under 
the  influence  of  the  Mughal  Empire. 

Of  the  following  authorities  those  named  in  capitals  had  persona]  local  know¬ 
ledge  and  those  with  asterisk  are  the  more  trustworthy  : — 

•SHIVARA  of  Kashmir,  rn  (445),  e.  1475  ;  v.  Grierson  (32);  Stein  (134). 

MLRZA  MTJHD.  HAIDAR,  1540’;  auth.  TariH-i-Rashidi,  tr.  Denison  Ross,  ed.  Key  Elias  (  13f.n,,  407-10). 
Abu-lFazl,  autb.  Ain-i-Akhari  [i:  113  n.3],  c.  1580;  tr.  and  ed.  Gladwin,  n  (152),  and  Jarrett  &  Sarkar, 
xu  ( 7  ) ;  quoted  by  Rennell  ( 136 ). 

'PES1DERI,  1715  [  1 :  6S-9] ;  t-.  Leilrts  Edifianlcs,  v  ( 1 84-8 ),  tr.  by  Markbam  (  appx.  302-8 ) ;  t-.  RenneU  (  97 ) 
and  De  Filippi  (74-117)  [  1 :  71-2].  Father  Desideri  travelled  through  Baltistan,  1 71 5,  on  road  to 
Lhasa.  Describes  Tibet  as  consisting  of  three  distinct  kingdoms — lesser  Tibet  or  Baltistan — Great 
Til>ot  or  Lhatayul  f  Lad»kh  ] — a  third  Tiliet,  ao  called  by  Europeans  and  Persians,  but  called  Bulaut 
bv  Indians  and  Mongolians,  and  Po  or  Urizang  locally.  Considered  Baltis  to  be  of  aame  raoe 
as  those  of  countries  to  the  east ;  their  language  was  similar,  but  they  had  become  Muslim. 

Delisle,  Guillaume,  map  of  Central  Asia,  1706  [  1  :  67,  209  ]. 

Ticffcntbaler,  Description. ..de  I'lndc,  Paris,  1791,  Kashmir  section. 

'RenneU,  Memoir  1793  (  97,  136);  Maps  —  Hindesostan — Countries. ..beJuesn  Delhi  A-  Kandahar — Countries. 

between  Indue. ..A-  Caspian  [  1  :  21  4  ;  pi.  8  ]. 

Remnant,  autb.  Kcclttrchis  our  les  longues  Tortures,  Baris,  1820. 

HENDERSON,  c.  1 835 [  it,  200].  ABDUL  RAHIM,  1833  -1  [iv,  290-1  ).  V1GNE,  1835,  n  (  24  8-53  )[  it,  472  ]. 

C  UNKING  HAM,  1840-7,  aulh.  Lodalz  (27-37,  261  ),  with  map  by  dohn  Walker  1854. 

STRACHEY,  Henry  1847.  THOMSON,  1847  (  247  ). 

•  MONTGOMERIE,  1855-04,  oflicia!  reports  A  mape  [147,  232,  236;  pi.  13]. 

DREW,  18G2-72  (238,  250-80).  Balfour,  I  (311  ) ;  v  (110-1  ).  Yule;  1  RG6  edn.,  i(lxi  n.);  1915  edn.  (71n.). 
GODWIN-ADSTEN,  1800-3;  Vocabulary  Balti -Kashmiri  (  233-40  ). 

LE1TNER,  1875;  Languages  A ■  Knees  oj  Dardislan  (  2  ).  KNIGHT,  1 891  (  230-1 ,  247  ). 

'FRANCKE,  1 890-1 910 ;  auth.  History  oj  W.  Tibet  (16—7  ),  and  with  Grierson,  in,  part  I  (  1 4,  32  ). 

•STEIN,  1 888-96  (  131-2).  'ARTHUR  NEVE,  1903  (  75-84  ).  ERNEST  NEVE,  1912  (200-17  ;  map). 
Imperial  Gazette,  1908,  VI  (  2G1-3  ) ;  av.  Baltistan.  Burrard  A  Hayden,  1933  (  15-6  ). 

Cotton,  J.  S.,  Ency.  Islam,  1,  pub.  Leyden,  1913,  »r.  Baltistan. 

*  DAINELLI,  of  De  Filippi’a  cipn.,  1913—4  ;  rev.  Sc.  Geo.  Mag.,  xi.  6.  Nov.  1924  (  334-44  ). 

MIR  LZZAT  ULLAH,  1812;  nuth.  Travels  in  Central  .Asia;  tr.  P.  D.  Henderson,  Calcutta,  1872. 

-KK  Atlas,  pi.  14,  John  Arruw'mitb,  187G  ;  pi.  16,  Intell.  Br.  Simla  1891. 

1  v.  Hobson  Jobs  on.  ’  LeitDCr  (  103  ) ;  Yigne,  n  (  250  )  ;  Ferguson  (  34-7  ).  *  KOS  Progs,  iv,  1870-1 

(  482-93  ) ;  JBGS.  xxvi  1876  (  277-98  ) :  Mirza  Haidar,  prinoe  of  Kashgar,  ruler  of  Kashmir  1541-51  ;  auth. 
of  googl.  account  of  countries  K.  of  Kashmir. 


PlR  panjal 


“  Part  of  a  Panoramic  View  of  the  Kashmir  Mountains 
taken  from  the  ruins  of  the  Roostamgurhi  under  the 
TAKHT-I-SULIMAN  near  Srinagur.  The  principal  points 
fixed  by  a  theodolite? 

“  Sketched  in  October  1857  by  T.  G.  Montgomerie, 
Bengal  Engineers,  to  illustrate  the  G.T.  Survey  Map  of 
Kashmir.  Scale  3  degrees  =  1  inch 


Reproduced  to  full  scale  from  part  of  the  original  sketch  in 
sepia,  with  entry  on  left,  Drawn  by  t.  c.  Montgomerie  "  and 
initialed  t.g.m.,  which  is  held  amongst  Survey  Records  as  mrio. 
M  isc.  52-0-57,  and  extends  to  a  full  length  of  63  inches  from  Peak 
hamvnxrag,  14,187  ft.,  on  the  east,  to  kaJn'ao  Peak  on  the  Kagan 
range  on  the  west,  and  including  tho  bakihal  pass. 

Fifty  coloured  litho  prints  were  struck  off  by  H.  L.  Frazer,  Litho¬ 
grapher,  of  Calcutta,  in  1659. 


CHAPTER  XVI 


REVENUE  SURVEYS,  LOWER  PROVINCES,  BENGAL1 

General  Narrative  —  No.  1,  or  North  Division  :  Purnea  to  Dina. j pur  —  No.  2,  or 
South  Division  :  Midnapore,  1844-7  —  Hooghly,  1844-6  —  24-Parganas,  1846-52  — 
Calcutta  Suburbs,  1846-52  — -  Nadia  tfc  Burdwan,  1852-60  —  No.  3,  or  East  Division  : 
Sdran  cfc  Tirhut,  1843-9  —  Mymensingh  <Se  Dacca,  1850-60  —  No.  4,  or  IP esl  Division  : 
Shahabad  to  Bakarganj  —  Revision  of  Boundaries. 

JN  1844  the  revenue  surveys  still  in  progress  in  the  Bengal  Presidency  were  those 
of  Gaya,  Saran,  and  Purnea  in  Bihar — Midnapore — and  Assam,  all  under  control 
of  the  Sadr  Board  of  Revenue  at  Fort  William.  Bedford  had  vacated  the  post 
of  Deputy  Surveyor  General  and  Superintendent  of  Revenue  Surveys  in  January 
1843,  and  Wrought-on  succeeded  in  February  1844  [  iv,  323  ;  v,  348  ]*. 

At  the  end  of  season  1843-4  Walter  Sherwill,  having  completed  survey  of  Bihar, 
or  Gaya,  District,  took  up  that  of  Shahabad  to  the  west,  sending  a  detachment 
into  Monghyr  the  following  season.  Maps  and  returns  for  Shahabad  were  sub¬ 
mitted  by  the  end  of  1846,  those  for  Monghyr  the  following  year,  and  start  was 
made  in  Bhagalpur  during  1847.  Samuel  Tickell  then  held  charge  whilst  Sherwill 
was  on  furlough,  but  he  had  no  previous  experience  of  revenue  survey  and  much  of 
his  work  had  to  be  resurveyed  [  255  ].  From  Bhagalpur  Sherwill  moved  eastward 
into  Birbhum  and  then  to  Mursliidabad.  Early  in  1854,  he  handed  over  to  James 
Gastrell,  to  take  up  duty  as  Boundary  Commissioner  f  243,  255-7,  397  ]• 

Maxwell  had  reverted  to  military  duty  after  moving  his  party  from  Patna  to 
Saran  District,  and  in  February  1844  charge  was  given  to  Alexander  Wyatt  who 
had  served  as  assistant  before  the  retrenchments  of  1842  [rv,  387-8,  398].  Having 
completed  Saran  and  “Sircar  Chumparun”,  Wyatt  moved  east  to  survey  Tirhut, 
or  Muzaffarpur,  which  he  completed  by  the  end  of  season  1848-9,  after  surveying 
the  newly  revised  boundary  with  Nepal3  [  rv,  460  ].  During  1849-50,  the  party  was 
transferred  to  Mymensingh  in  East  Bengal,  a  very  difficult  country  cut  up  by  water¬ 
ways  and  extending  into  the  wooded  foothills  of  the  Garo  Hills ;  survey  was  not 
completed  till  1857,  in  which  year  Wyatt  died  whilst  on  sick  leave  [  254,  434  ]. 

In  1845  John  Fitzpatrick  who  had  held  charge  of  survey  in  Purnea  since  1841 
[  rv,  184  ]  was  relieved  by  Pemberton,  senior  assistant  from  Sherwill’s  party  [  pi.  25  ]. 
By  the  end  of  season  1846-7,  Pemberton  had  completed  the  area  remaining  in 
Purnea,  as  well  as  that  part  of  Bhagalpur  lying  north  of  the  Ganges,  and  started  in 
Malda  to  the  east.  By  1855  he  had  completed  survey  of  districts  Malda,  Rajshahi, 
and  Bogra,  and  he  started  that  of  Rangpur  in  North  Bengal  from  season  1856-6. 

In  Midnapore,  after  Mathison’s  departure  in  1844  f  rv,  191  ],  serious  discrepancies 
were  found  between  the  Jehasrah  and  the  professional  survey,  and  for  the  next 
three  years  a  detachment  was  employed  in  revising  the  faulty  work,  whilst  the 
main  party  under  Wilson  completed  the  survey  of  Hooghly  and  made  a  start  in  the 
24-Parganas.  In  1847  Major  Smyth  took  over  charge  on  return  from  furlough,  and 
on  his  reports  the  whole  of  Wilson’s  work  in  those  two  districts  was  rejected 
[247,  299  ]■  Whilst  surveying  the  24-Parganas  Smyth  completed  the  large-scalo 
survey  of  landed  property  in  the  suburban  area  of  Panchannogram  that  had  been 
Btarted  by  Michael  Crow  in  1841  [  rv,  192;  7,249-50],  and  also  revised  the 
Sundarbans  boundary  [  248-9  ].  In  1862  he  took  up  the  survey  of  Nadia  [  250-1  ]». 

1  Index  Map  1848, 32  m.  to  inch,  kbio.  Miso.  j  Hirat,  doscriptiTo  aooount  wnth  Qloaaary.  9  OR. 

J&76-7  ;  Ajrpx.  J  ;  Liat  of  R«y.  Syjs.  1845-87,  Burma  to  8ind-  •  dlb.  36/27  (  184  ),  1849- 
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From  about!844  responsibility  for  tbe  surveys  and  assessments  was  transferred 
from  the  Commissioners  of  Divisions  and  Collectors  of  Districts  to  special  Super¬ 
intendents  of  Survey,  working  under  a  Controller  responsible  to  the  Board  of 
Revenue  [  244,  247  ].  These  Superintendents  had  Deputy  Collectors  for  settlement 
and  demarcation  of  boundaries  ahead  of  the  professional  survey,  and  were  them¬ 
selves  responsible  for  priority  for  areas  of  survey,  and  their  satisfactory  completion 
for  assessment  purposes.  The  detailed  field,  or  khasrah,  Burvey  by  amins— only  re¬ 
quired  in  special  areas  ( iv,  179;  v,  244  ] — had  long  been  managed  by  the  profess¬ 
ional  surveyor  in  addition  to  hds  survey  of  boundaries  and  topographical  detail. 

It  was  not  always  easjT  to  preserve  close  co-operation  between  the  civil  Superin¬ 
tendent  and  the  Surveyor.  Demarcation  of  boundaries  was  often  delayed,  and  the 
boundary  details,  or  thakbasts,  supplied  by  the  revenue  officers  were  often  faulty 
and  unintelligible.  On  the  other  hand  the  Superintendent’s  Btaff  frequently  com¬ 
plained  of  faults  found  in  the  khasrah  survey  at  the  time  of  detailed  classification  and 
assessment.  In  1850,  as  a  result  of  serious  discordancies  in  Midnapore  and  Hooghly 
it  was  decided  to  transfer  the  khasrah  survey  entirely  to  the  civil  side. 

In  1851  the  surveys  were  re-arranged  by  Divisions  instead  of  by  districts; 

The  present  mode  of  designating  the  Surveys  and  Superintendencies  by  Districts  is. ..liable 
to  objection.  Frequently. ..the  Superintendents  are  designated  from  districts  tbe  survey  of 
-which  has  been  long  since  completed.  ...  It  would. ..be  more  convenient. ..to  class  both  the 
Survey  and  the  Superintendencies  by  numbers,  and  -with  reference  to  the  part  of  the  country 
in  which  the  operations  are  carried  on.  ... 

lBt.,  or  North,  Division,  to  include  the  party  now  under  Mr.  A.  R.  Young  as  Superintendent 
and  Mr.  Pemberton  as  Surveyor,  at  work  in  Rajshaiye. 

2nd.,  or  South,  Division,  to  include  the  party  now  under  Mr.  H.  M.  Reid  as  Superintendent 
and  Capt.  Smyth  as  Surveyor,  in  the  24-Pergunnah8. 

3rd.,  or  East,  Division,  to  include  the  party  now  under  Mr.  Bell  as  Superintendent  and  Mr. 
Wyatt  as  Surveyor,  in  Mymensingh. 

4th.,  or  West,  Division,  to  include  the  party  now  under  Mr.  A.  Money  as  Superintendent 
and  Captain  Sherwill  as  Surveyor,  in  Beerbhoom1. 

,  Besides  these  regular  parties  there  were  other  local  surveys.  John  Thornton, 
now  an  Assistant  Commissioner  in  Upper  Assam,  continued  till  1846  in  charge  of 
local  surveys  which  included  a  revision  of  the  Matak  tea  area  [  rv,  204-5  ]■  Charles 
Mullins  was  employed  from  1841  by  the  Commissioner  of  the  Sundarbans  on  survey 
of  new  grants  and  reclamations  along  the  Sundarbans  border  [  rv,  194  ;  v,  248—9  ]. 

In  1847  the  Commissioner  of  Chittagong  asked  for  an  8-inch  survey  of  the 
island  of  “Shahbazpoor2  ”  lying  in  the  Meghna  River,  forming  part  of  the  district 
of  Noakhali  or  Bhulua.  John  Kelso  [  rv,  399  ]  was  specially  re-emploj  ed,  and 
completed  this  survey  during  season  1847-8.  He  then  took  over  the  survey  of 
Goalpara  District  in  Lower  Assam  on  which  James  Bedford  had  been  working  in 
1842  [tv,  202-3].  This  had  been  resumed  by  John  Swiney  in  1847,  and  on  his 
death  in  1848  by  S.  Phillips  who  stayed  on  a  few  months  under  Kelso.  Kelso  held 
it  as  Division  No.  5  till  the  end  of  1853,  when  he  was  relieved  by  James  O’Donel 
who  closed  down  the  survey  in  December  1854s. 

In  1853  the  professional  staff  of  the  four  regular  divisions  comprised  four 
Surveyors  in  charge — one  military  assistant  under  training — 20  European,  Anglo- 
Indian,  or  Indian  assistants — and  90  Indian  surveyors.  The  boundary  demarcation 
and  khasrah  staff  under  tbe  Civil  Superintendents  cost  on  the  average  Rs.  60,000 
for  each  division,  whilst  the  cost  of  the  professional  survey  establishment  aver¬ 
aged  Rs.  30,000*.  In  1854  establishments  were  raised  to  double  strength  as  had 
been  done  in  1837  for  the  parties  of  the  North-Western  Provinces,  and  at  which 
strength  the  two  parties  had  been  transferred  to  Bihar  at  tbe  end  of  1841  [  rv, 
2167-8,  392  ].  This  increase  was  effected  gradually  as  trained  staff  became  available 

■  ’  >DDn.  662  (  146  ),  Rev.  Bd.  Lr.  to  Rev.  I>ept.,  11-6-61  ;  B  to  ox>..  Rev.,  18-8-62  (  45  ).  *  bbo. 

26-8-47  (  17-20  ) ;  from  Comnr.  24-6—47  ;  from  DSG.,  12-7-47  ;  maps,  DLE-  37/77  (  1  ) ;  rauo,  39  (  6  )  [pi. 
17].  *Hirat  &  Smart  (  3-10,  11-30);  Kelao’e  oon\,  DUE.  37/77-80;  OH.  Rev.  u.  (61-2);  mape  by 
O'Donel,  MEIO.  34  (43)  ;  DLB.  37/80  (155,  247) ;  Goalpara  Dish,  1849-54,  10  Cm.  (  108,  301  ).  *OR  Sec. 

] 851-2  ;  from  Rev.  Bd.,  19-7— 53. 
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Some  of  the  changes  in  administrative  procedure  introduced  by  order  of  the  Board 
of  Revenue  were  by  no  means  welcome  to  the  surveyors  [  294,  300  ]. 

Many  improvements  in  professional  procedure  were  introduced  through  the 
initiative  of  either  Henry  Thuillier  who  was  Deputy  Surveyor  General  from  1847 
or  of  Ralph  Smyth,  who  collaborated  in  producing  the  important  handbook,  The 
Manual  of  Surveying  for  India  [  283-4  ]■  One  °f  Smyth’B  more  valuable  innovations 
was  the  arranging  of  traverse  circuits  in  “convenient  and  compact  blocks,  or  main 
circuits,  containing  a  specified  number  of  congregated  villages,  without  attempting 
to  run  after  the  pergunnah  limits  in  the  field”  [  298,  305-6  ].  The  pargaruis  of  these 
districts  were  indeed  most  difficult  to  survey  as  separate  units,  being  broken  up 
and  intermixed,  and  having  “innumerable  outlying  villages  lying  widely  apart”1. 

It  was  on  this  account  that  at  the  end  of  1853  the  Government  of  Bengal  “deter¬ 
mined  to  recast  the  whole  of  the  Jurisdictions. ..to  form  compact  and  regular  police 
divisions,  in  place  of  the  confused  and  intermixed  fiscal  pergunnahs  ”2.  Walter 
Sherwill  was  placed  on  special  duty  for  this  purpose  as  Boundary  Commissioner, 
commencing  at  Patna  in  January  1854.  By  1860  when  he  retired  he  had  re¬ 
adjusted  the  boundaries  of  all  the  Bihar  and  most  of  the  Bengal  districts,  their  sub¬ 
divisions  and  thanas,  with  suitable  headquarters  and  communications  [  256-7  J. 

Between  1855  and  1860,  No.  1  Division,  continuing  north  of  the  Ganges, 
surveyed  the  large  district  of  Rangpur  with  the  State  of  Cooch-Behar  and  the 
northern  part  of  Dinajpur.  Pemberton  died  in  April  1860,  and  was  succeeded  by 
Robert  Smart  who  moved  the  party  east  to  Tippera  at  the  end  of  that  year. 

After  completing  Nadia  District— “ the  garden  of  Bengal” — Smyth  took  up 
the  survey  of  Burdwan  with  No.  2  Division  in  season  1855-6.  As  an  experiment 
he  combined  the  charges  of  Civil  Superintendent  and  professional  Surveyor,  and 
managed  the  two  establishments  with  such  success  that  his  party  completed  a. 
record  area  at  greatly  reduced  cost  rate.  Government,  however,  preferred  not 
to  persist  with  this  system  as  normal  procedure  [250-1,  301  ].  In  July  1857,  hia 
health  having  suffered  severely  from  long  service  in  Lower  Bengal,  Smyth  took 
furlough  preparatory  to  retirement.  A  very  great  loss  to  the  Department. 

William  Row  then  moved  the  party  north  of  the  Ganges  for  the  Burvey  of  south 
Dinajpur,  and  the  following  year  handed  over  to  James  Sherwill,  a  younger  brother 
to  Walter.  At  the  close  of  season  1860-1,  Sherwill  moved  to  Manbhum  District  on 
the  borders  of  Chota  Nagpur  [  244  ]. 

After  Wyatt’s  death  in  1857,  No.  3  Division  passed  to  the  charge  of  Nicholas 
Davey  who  took  three  more  seasons  to  finish  off  the  Mymensingh  border  with  the 
Garo  Hills.  Work  was  started  at  the  same  time  in  Dacca  to  the  south,  to  make 
junction  with  Nos.  1  and  2  Divisions  [253].  By  the  end  of  1860,  both  Myznen- 
singh  and  Dacca  districts  were  completed,  and  Davey  moved  westward  into  Sylhet. 

In  February  1854,  Sherwill  handed  over  charge  of  No.  4  Division  to  Gastrell  who 
completed  Murshidabad  and  then  moved  eastward  through  the  water-soaked  districts 
of  Jessore,  Khulna,  Farldpur,  and  Bakarganj  to  reach  the  Meghna  River  during 
season  1860-1.  'Bakarganj  was  not  completed  till  the  end  of  1862-3. 

From  the  end  of  1852,  a  small  detachment  was  employed  at  Akyab  under  the 
Deputy  Commissioner  to  carry  out  an  experimental  survey.  Like  the  Burvey  of 
1834-5  [  rv,  197  ]  the  whole  detachment  suffered  continuously  from  fever  and  accom¬ 
plished  nothing  of  real  value,  even  though  it  came  under  the  orders  of  the  Deputy 
Surveyor  General  in  October  1853s.  At  the  end  of  1855  O’Donel  brought  down 
No.  5  Division  to  resurvey  the  Akyab  area,  and  extended  survey  over  the  whole 
province  of  Arakan  during  the  next  six  seasons.  Whilst  the  small  cultivated  areas, 
were  rigorously  surveyed  on  the  4-inch  scale,  a  rough  one-inch  topographical  survey 
was  sufficient  for  the  greater  area  of  tangled  forest-clad  hills.  The  completion  of' 
this  survey  was  a  most  creditable  performance  ;  large  areas  wej-e  quite  uninhabited, 
and  elsewhere  the  hill  tribes  had  no  previous  contact  with  the  outside  world.  In 
1861  O’Donel  moved  his  party  int-o  the  Chittagong  HOI  Tracts. 

1  OR  Bev.  1854-t  (  appx.  1  ).  * DDn.  624  (  24  ),  DSQ.  tp  SQ.,  3-4-58.  'ORRcr.  185-1-5(62). 
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•  Whilst  this  Arakan  survey  enjoyed  Thullier’s  close  control,  he  could  hardly 
have  taken  any  live  interest  in  the  revenue  survey  of  the  Strait  Settlements,  though 
in  1847  the  European  surveyors  working  in  Province  Wellesley,  Penang,  Singapore, 
and  Malacca  were  placed  under  his  orders1.  He  never  had  anything  to  do,  however, 
with  the  revenue  surveys  of  Pegu,  Martaban  or  Tennasserim*  [  194,  197-8  ]. 

Early  in  1859  a  full  Burvey  party  was  brought  down  from  the  Punjab  under 
Hunter  Thompson  to  take  up  the  revenue  Burvey  of  Chota  Nagpur,  survey  being 
started  in  March  in  the  parganas  of  Kodarma  and  Kharakdhiya  of  north  Hazari- 
bagh.  No  civil  officer  being  available,  Thompson  became  his  own  Settlement 
Officer,  and  also  demarcated  the  boundaries  of  the  adjoining  district  of  Manbhum 
in  preparation  for  survey  by  No.  2  Division  [  243  ].  Whilst  the  revenue  survey  party 
took  up  work  in  the  northern  districts  Depree’s  party  from  Orissa  took  up  topogra¬ 
phical  survey  from  the  south  [  176,  184  ]. 


No.  1,  ob  Nobth  Division:  Puknea  to  DrNlJpuB 

The  revenue  survey  of  Puraea  District  had  been  started  in  1 841  for  the  survey  of 
a  large  haveli  estate3 — about  one-third  of  the  area  of  the  whole  district — “with  a 
view  to  its  partition  for  the  benefit,  and  at  the  expense,  of  the  proprietors”  [  rv, 
184  ;  187  n.5  ].  After  the  retrenchments  of  1842  it  was  carried  on,  with  a  small 
detachment  also  in  the  Rajmahal  Hills,  by  John  Fitzpatrick  till  its  completion 
in  1845,  when  Government  ordered  its  extension  to  the  rest  of  the  district1  ; 

Besides  the  very  important  check  to  litigation  and. ..diBput.es,  ...  the  main  object. ..in  the 
Burvey  of  the  permanently  settled  districts... is  to  determine  the  relation  of  land  to  jumma 
[  iv,  177—8  ]  by  the  ascertainment  of  the  areas  and  boundaries  of  mehals. 

The  first  step. .is  the  accurate  survey. ..of  the  boundaries,  ...  and  where  a  mehal  consists 
of  one  or  more. ..compact  villages. ..no  more  is  required...  than  the  professional  boundary  survey. 
But,  if  the  mehal  consist  of  part  only  of  a  village  or  villages,  or  if  the  lands. ..are  intermixed 
with  those  of  another  village  appertaining  to  another  mehal,  it  is  evident  that  the  mere 
boundary  survey  is  insufficient,  and  the  deficiency  is  then  supplied  by...busreh.  ... 

Besides  the  above,  the  survey  depicts  the  sites  of  villages  and  other  geographical  features, 
but  the  details  of  waste  and  cultivation  are  not  measured  as  in  the  N.w.p.  surveys,  and  as 
they  have  been  in  the  survey  of  the  havelee  Pumeah  estate. ..with  a  view  to  the  partition  of 
the  property  into  two  equal  portions.  ...  Recourse  to  khusreh  measurement  will  not  be  exten¬ 
sively  necessary  in  the  Pumeah  survey.  ... 

The  Board  have  suggested  the  employment  of  only  one  Deputy  Collector  for  the  demarca¬ 
tion  of  boundaries  in  Pumeah  in  place  or  two  as  in  the  other  surveys,  ...  believing  the  estates 
there  to  be  more  compact  than  in  the  other  districts6. 

Fitzpatrick’s  establishment  comprised  6  sub-assistants* — 4  atnhis  drawing  from 
Re.  8  to  20  a  month — 14  measurers  or  khaldsis  at  from  Rs.  4  to  7 — one  doctor  at 
Rs.  16 — and  a  guard  of  8  burkandaz  at  Rs.  4  each. 

Being  dissatisfied  with  Fitzpatrick’s  traverse  circuits  and  calculations  Wroughton 
obtained  his  discharge,  and  in  June  1845  brought  in  Pemberton  from  SherwiH’s 
party  to  take  up  the  district  survey  which  was  ‘‘to  proceed  as  nearly  as  obtainable 
to  the  practice  pursued  by  Lieut.  Sherwill  on  the  survey  of  Shahabad  [254-]”7. 
The  Board  of  Revenue  commented  in  their  next  report  on  “the  great  improve¬ 
ment  in  the  quantity  of  work  performed,  ...  attributable  to  the  Bupersession  of 
Mr.  Fitzpatrick  by  a  capable  and  active  officer,  ...  and  by  the  appointment  of 
a  Superintendent  to  conduct  the  boundary  demarcation  [  242  ]”8. 

During  season  1845-6  the  frontier  between  Pumea  and  Nepal  was  surveyed  in 
co-operation  with  Edward  Ommanney  [  rv,  460  ;  V,  185  ],  and  the  following  season 
a  survey  was  made  of  the  disputed  boundary  with  Sikkim®. 

1  bbo.,  21—4—47  (6-8);  Marriott,  Prov.  Wellesley  ;  O’Hara,  Penang  ;  Thomson,  Singapore.  ‘DDn. 
690,  G  of  I.  toComnr.  Tenasserim,  18-6-66  ;  Coranr.  to  Ch.  Comnr.  Pegu,  10-6-62  ;  McMahon,  Pegn  ;  Hobday, 
Martaban  and  Amherst  from  1855 ;  Montgom&rie,  Amherst,  1860-2.  *  ■=  lands  of  hdqr.  town.  *  Rs.  2,253 

pm  charged  to  Govt,  from  May,  1845.  •  BBC.,  4-6-45  (  6  );  from  Rev.  Bd.  U\,  17-4-45.  •  O'Uonel,  A. 
Smith,  C.  Mullins,  Pringle,  A  A.  Phillips.  ’dle.  37/51  (  23  ),  26-6-45.  ‘BBC.,  21-4-47  (12  )  JO  Cat. 

(  173  ),  4-m.  map  Puraea,  1  840—7.  *  BBO.,  9-7—45  (  1  6,  4 3  )  ;  BLR.  36/1  /  (  62  ),  1-2—47. 
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By  the  end  of  season  1847-8,  Pemberton  completed  the  survey,  of. Pumea  and 
north  Bhagalpur  [241  ],  and. started  that  of  .Malda  to, the  east.,.  Special ,  care  -was 
taken  to  make,  good  connection  with  Wyatt’s,  survey- of  Tirhut,  and  Sherwill’a.to 
the  6outh  of  the 'Ganges  ;  .  much  difficulty- .had -been  found  id  1  map  compilation 
because  earlier  surveyors  had  neglected  to  survey  both  banks  of  riverain  bound¬ 
aries  f  252,  262,  294  ].  Work  was  delayed  by  boundary  disputes  and  by  the  num-  • 
berless  villages  lying  detached  beyond  the  'main  district  boundary.  1  The  party 
comprised  no  fewer  than  125  amlns  employed  on  contract  and,  writes  Pemberton,  ! 

I  have  had  so  much  to  do  this  season  that  up  to  the  I5th  instant  I  have  not  had  one  sparii 
hour;  ...  for  four  months  of  the  recess  I  have  been  at  my  desk  for  ,16  hours  daily.  ..’..I  havfl 
surveyed  parts  of  no  less  than  six  districts  during  the  past  season  [  1847-8  ].  This  has 
been  unavoidable  as  the  index  will  shew  you...pergunnahs  completely  interlaced1 

He  kept  in  close  contact  with  district  authorities.  He  saw  the  Judge  at  Bhagal- 
pur  about  “the  jheels  in  the  vicinity  of  the  civil  station  of  Purneah,  and  which  are 
without  doubt  the  cause  of  its  insalubrity  at  certain  seasons  of  the  year”  ;  he  gave 
advice  about  drainage  and  the  annual  clearing  of  watercourses2.  Whilst  in  "Malda 
he  had  a  large-scale  survey  made  of  the  famous  ruins  of  Gaur,  which  had  been  the 
capital  of  Bengal  till  15643,  and  records  that 

the  district  having  been  settled  in  perpetuity  [  I  :  140  ;  v,  6  ],  the  demarcated  boundary  of 
villages  alone  have  been  surveyed,  with  their  interior  geographical  features.  Except*. whert 
minute  intermixed  lands  have  occurred,  or.. .villages. ..sub-divided,  ...  khusrah  measurements 
have  not  been  resorted  to.  228  villages,  ...  an  area  of  218  square  miles,  have  been  measured 
by  khusrah.  The  regular  survey... was  commenced  in  season  1847-8  and  finished' in...] 848—49. 
One  or  two  pargannas  were  surveyed  so  far  back  as  1840.  The.. .operations  are-  completely 
identified  with  the  several  stations  of  the  Grand  Trigonometrical  Survey  f  295-7]*. 

In  Rajshahi  the  tiresome  intermixture  of  mahals  and  parganas  was  still  more 
pronounced,  but  Pemberton  maintained  close  and  friendly  relations  with  his  Civil 
Superintendent,  and  the  Board  of  Revenue  appreciated 

what,  can  be  done  by  a  good  Superintendent  working  with  a  good  Surveyor. ,  Messrs.  Pemberton 
and  Shore5  have-.produced  almost  a  professional  khusreh.  ...  They  have  surveyed  zemindariee 
though  the  patches  were  as  small  as  one  acri,  and  the  Surveyor  reports  that  the  increased  ex¬ 
pense  of  his  survey  is  mare  than  covered  by  the  decreased  khusreh  expenses.  Thus,  not  only 
has  a  tedious  and  difficult  process 'of  khusreh’  measurement  proved  unnecessary,  but  the  mehali 
are  accurately  recorded  in  the  professional  maps,  making  them  infinitely  more  complete  and 
valuable  ;  in  fact,  finishing  off  in  one  operation  what  has  hitherto  been  obt  ained  by  two8.  1 

During  1851  responsibility  for  the  kha-srah  involving  2,000  villages  was  trans¬ 
ferred  to  the  Superintendent  of  Survey  [  242  ].  By  1853  work  had  advanced  into 
Bogra  District,  and  the  Deputy  Surveyor  General  notes  that  , . 

the  interior  work  has  been  well  supervised  and  a  considerable  percentage  partalled  [  303  ].  ... 
In  consequence  of  the  vast  number  of  small  tanks  and  sites  without  names,  consisting  of  3 
or  4  houses  each,  you  propose  that. ..they  may  be  left  out  of  the  pergunnah  maps.  If  such  a 
thing  were  sanctioned  it  might  gave  latitude  for  the  omission  of  many  other  details.  ...  It  is 
better  to  err  on  the  right  side.  The  pergunnah  maps  shouldshew  all  and  everything  of  which 
the  scale  is  susceptible,  both  as  regards  interior  details  and  boundary  inflections  [  305-6  ].  ...  '  ’ 

.  Your  maps  of  towns  and  civil  stations  on  the  8-inch  scale  are  not  so  good  as  I  could  wish. 
That  of  Bograh...[  looks  like  ]  the  imperfect  sketching  of  a  very  third-rate. ..assistant.  ...  It 
would  be  far  better  not  to  give  such  maps  at  all.  ...  In  your  map  of  the  station  of  Maldah  and 
ruins  of  Gaur,  the  topography  was  obliged  to  be  added. ..in  this  office  before  it  was  Lithographed7. 

During  season  1854-5  Pemberton  took  up  survey  of  Pabna  District  which  lay 
both  north  and  south  of  the  Ganges,  and  in  the  following  season,  he  moved  into 
Rangpur  to  the  north,  which  district,  writes  Thuiller, 

will  occupy  several  seasons.  ...  The  party  strongth  has  now  been  increased  [  242-31]  and  large 
outturns  may  now  bo  expected.  Mr.  Pemborton  is  a  zenlous  and  indefatigable  officer  whose 
endeavours  are  always  most  praiseworthy.  ,  His  topographical  maps  have  not  always  been  of 
that  orfler  of  merit  which  seemed  t^  rae  dp^irable,t  Brought,  up  in  the,  old  North-West  school, 


’*  J,,nLn.'  36/17  '(115-7  h  '20-12-47";  3(5,18(16),  4-12-48!  •d'i.r.  .70/18  (  57  ),  I2L4I49.  '  »DL'B. 

37/51  (  97  ),  (tom  DSG.,  14-1—51.  '  *  Maldah  (  2,  6  )  ;  cf.  DDo.  484  ;  mrio.  33  (  15-16  ),  Maids,  8  m.  to  inch, 
ib.  (  41  ),  Rajfihuhi  ;  10  Cat.  (  200  ).  1  ncs.,  1340-65  ;  eon  of  Rev.  Thoa.  Shore  of  Suffolk.  •  brc.  Rev,  Bd. 

X.P.  to  R*v.  Dept.,'  10-10— 50  ;  report  for  1840-50.'  ••  tdlb.  38/3  ('31  — 6  ),  24-12— 53.  i,r 
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be  "was  formerly  more  inclined  to  quantity  than  quality,  and  his  maps  partook  accordingly 
of  the  haste  in  which  they  -were  got  up.  ...  This  is  now,  I  am  happy  to  say,  changed  {  rv, 
tzi6— 8,  227].  Circuits  have  been  surveyed  by  the  European  assistants  with  7-inch  theodo¬ 
lites,  ...  angular  and  linear  measurements  being  taken  twioe  by  independent  assistants.  The 
initial  azimuths  have  been  laid  down  by  the  Surveyor  himself  with  a  new  9-inch  theodolite1. 

.Rangpur  was  completed  during  season  1858-9  and  Cooch  Behar  the  following 
season,  during  which  the  main  party  had  moved  down  to  north  Dinajpur,  where 
Pemberton  fell  seriously  ill.  In  March  1860  he  had  to  retreat  to  Darjeeling  where 
he  died  the  following  month.  His  place  was  taken  by  Robert  Smart  who  moved 
the  party  to  Tippera  District  for  Beason  1860-1  [  243  ]. 


No.  2,  or  South  Division,  Midnapore,  1844-7 

During  1841  to  1844,  his  last  three  seasons  in  Midnapore,  a  district  covered  by 
the  permanent  settlement,  Mathison’s  party  was  engaged  in  the  survey  of  “village 
boundaries,  with... topographical — features. ..such  as  village  sites,  large  patches  of 
jungle,  rivers,  etc.”.  The  object  was  to  prepare  “a  correct  map  and  area  of 
mehals.  ....  No  new  assessment  is  made”.-  Such  was  the  official  ignorance  of  the 
wilder  parts  that  it  was  only  just  before  he  was  leaving  that  a  whole  estate  hitherto 
marked  “Jungle  Mehals”  was  found  to  have  been  left  unsurveyed.  * 

A  mehalwar  survey  of  the  newly  discovered  pergunnahs  [  Nyagaon  ]  in  this  season  quite 
impracticable.  Three-fourths  of  the  establishment  (  both  European  and  native  )  have  returned 
to  the  station  in  such  a  state  of  disease  and  debility  from  exposure  to  jungle  climate  that 
further  employment — of  the  few  that  could  creep  there — would  in  all  probability  kill  them. 

There  are  many  miles  of  high  forest  to  cut  through  which  of  itself  would  occupy  some 
weeks,  even  if  the  Zemindar  would  assist.  ...  I  propose  surveying  these  pergunnahs  in  November 
next.  ...  An  already  accomplished  area  of  nearly  1,700  Bquare  miles  and  a  crippled  estab¬ 
lishment  must  plead*. 

Wilson  took  over  charge  on  1st  August  1844,  and  surveyed  the  197  square  miles 
of  these  “lost  parganas... settled  in  perpetuity”.  He  then  took  the  party  into 
Hooghly  District  whilst  a  detachment  under  John  Swiney  was  left  to  revise  the 
un satisfactory  work  on  the  Midnapore-Balasore  border,  and  to  reconcile  the 
khasrah  surveys  “conducted  by  the  native  Deputy  Collectors”  with  Mathison’s 
professional  survey  [  rv,  191  ].  This  revision  convinced  the  Board  of  Revenue 
that  great  discredit  attached  to  the  persons  who  in  the  first  instance  superintended  the  pro¬ 
fessional  survey.  ...  The  main  defect  has  been  in  the  [  failure  ]...to  compare  the  ‘mauzawar’ 
maps  prepared  by  the  local  authorities  with  the  professional  maps  [  263-  4,  293,  304  ].  Had  this 
precaution  been  taken  it  Lb  utterly  impossible  that  a  difference. ..could  have  escaped  atten¬ 
tion.  ...  Mr.  Ivey,  the  responsible  officer,  ...  has  been  called  upon  to  account  for  it.  ... 

The  villages. ..must  be  resurveyed.  Up  to  the  present  time  the  Collector  has  sent  in  333 
villages. ..to  be  reconciled,  in  addition  to  the  revisions  which  have  already  taken  place*. 
Swiney  completed  bis  resurvey  by  September  1847  and  in  defence  of  the  original 
surveyor  asked — bow  it  was  “possible  for  one  individual  to  partal  50  aumeens’ 
work  extending  over. ..20  to  30  miles,  not  considering  the  traverses  and  maps  that 
he  has  to  bring  up  daily  of  the  native  surveyors  ?  [  303-4  ]  ”. 

I  commenced  this  duty  on  the  23rd  December  1844  and  finally  closed  it  on  the  10th  Sep¬ 
tember  1847,  in  which  time  1  have  accomplished  the  measurement  of  998  villages  with  an  area 
of  638  square  miles,  situated  in  27  pergunnahs,  ...  incurring  an  expenditure  of  Company’s 
rupees  22,035.  Revision  has  effected  an  increase  in  the  area  of  nearly  12J  per  cent1. 

:  1.  The  Deputy  Surveyor  General  was  not  entirely  satisfied,  and  pointed  out  that 
Swiney’s  revision  of  one  village  without  revising  those  adjacent  to  it  would  “leave 
the  district  in  a  worse  6tate  than  when  you  entered  it”,  and  the  Board  of  Revenue 
commented  that  Swiney’s  corrections  “would  necessitale  the  corrections  of  2  or  3,000 
other  villages  abutting  on  the  first,  and  the  professional  maps  and  plans  already 
prepared  would  cease  to  be  a  faithful  record  of  the  distribution  of  property”.  They 

'DDn.  624  (  12  ).  * dlb.  37/49  (  16,  32  ),  21-3  4.  6-4-44.  *Rcv.  Bd.  lj\,  8-3-47  ;  B*o.,  21-4-47 

(  12).  ‘DI)n.  482  (  118,  148  ),  4-5  A  2-10-47. 
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considered  that  it  might  be  better  to  resurvey  the  whole  district  “after  the 
surveys  in  progress  have  been  completed”1.  No  resurvey  of  Midnapore  Distriot 
was,  however,  carried  out  before  the  first  cadastral  survey  of  1872-8  [  rv,  191  ]. 

Hooghly,  1844-6 

Several  months  before  Wilson  started  in  Hooghly  District  the  Collector  had  been 
authorised  to  have  village  boundaries  demarcated  in  advance  by  his  Deputy  Col¬ 
lectors,  but  the  necessary  boundaiy  maps  were  not  ready  in  time,  though  Wilson 
had  been  particularly  warned  to  obtain  the  “mouzahwar  maps”  or  thakbast  nag- 
shahs  for  comparison  with  his  professional  survey.  “Every  professional  survey 
map  shall  bear  note  attested  by  your  signature  that  it  has  been  compared  with 
the...hadbast  map”.  Between  February  and  May  1846,  he  had  surveyed  only 
125  square  miles  in  nine  parganas  by  khasrah  survey.  The  remainder  was  left 
till  a  Civil  Superintendent  could  be  appointed  [  242  ]. 

The  new  Superintendent  took  over  duty  from  the  Collector  from  15th  July  1846, 
two  months  after  the  completion  of  the  professional  survey,  “the  entire  district  of 
Hooghly,  2,2331  square  miles,  having  been  chained  in  two  seasons,  at  the  modest 
cost  of  6  pie  per  acre”2.  The  rapidity  of  Wilson’s  survey  was  unfortunate,  for 
when  pursuing  the  khasrah  survey  later  the  Superintendent  found  that  the  village 
boundaries  shown  by  the  professional  survey  differed  widely  from  those  laid  down 
in  the  thakbast  maps  supplied  by  the  civil  staff.  Neat  and  accurate  though  the 
professional  maps  were,  he  had 

not  yet  been  able  to  compile  from  them  the  registers  of  a  single  pergunnah  in  Hooghly.  They 
are  accurate  as  far  as. ..the  professional  tests. ..can  apply  but  I  fear  they  are  in  many  instances 
inaccurate  as  regards  the  localities  of  the  village.  ...  They  are  frequently  at  variance  with  the 
thakbast  demarcations,  and  I  have  endless  labour  now  in. ..reconciling  them.  ... 

The  reasons  assigned  by  the  surveyors. ..is  that  they  found  the  thukbast  incorrect,  and 
considered  themselves  bound  to  adopt  what  they  found  to  be  the  true  state  of  the  locality. 
But  the  Deputy  Collectors  maintain  that  their  thakbust  is  correct,  and  the  Surveyors’  plan 
wrong.  At  any  rate  the  Surveyor  should  have  compared  his  plans  with  the  tbakbusts.  ... 
This  he  has  not  done,  and  the  labour  of  comparison. ..is  thrown  on  this  office. ..when  it  is  too  late 
to  rectify  what  may  be  inaccurate*  [  294,  299  ]. 

When  Smyth  returned  from  furlough  and  took  over  charge  he  agreed  that 
Wilson  was  greatly  to  blame.  He  attributed  the  arrears  and  faulty  results  to 
incorrect  and  incomplete  demarcation  papers  supplied  by  the  Civil  authorities,  and  neglect 
on  the  part  of  the  Surveyor  in  not  more  urgently  protesting  against  such  documents — ...want 
of  proper  supervision  over  the  khusreh... — general  want  of  energy  and  activity  in  permitting 
the  work  to  fall  into  arrears.  ... 

Although  apparently  nothing  can  be  worse  than  the  state  of  the  demarcation  records 
and  their  entire  worthlessness  as  a  guide  to  a  surveyor,  still,  ...  the  defects  in  the  survey  would 
not  have  been  so  glaring. ..had  an  experienced  officer  been  conducting  the  operations.  ... 
The  very  absurdity  of  the  thakbust  document  as  exhibited. ..being  sufficient  to  attract  the 
notice  of  any  surveyor  of  the  smallest  experience. 

The  Deputy  Surveyor  General  agreed  and  the  Controller  of  Survey  noted  that 
the  thakbusts  were  all ...andazee  [  sketchy  ]  and. ..very  incorrect.  ...  The  Revenue  Surveyor 
did  not  consult  them,  but  surveyed  such  boundaries  as  were  pointed  out  to  him  by  villagers 
and  others.  ...  In  some  instances  he  fell  into  the  mistake  of  surveying  as  distinct  villages  only 
paras... which  by  the  thakbust  had  been  properly  delineated  as. ..one  and  the  same  village4. 

The  surveyors  had  indeed  even  failed  to  consult  the  misls  or  descriptive  accounts 
of  the  boundaries  as  marked  out  on  the  ground  by  the  bamboo  thaks.  The  Board 
of  Revenue  decided  that  a  new  survey  would  be  necessary  after  the  current  pro¬ 
gramme  had  been  completed6,  and  this  was  carried  out  between  1869  and  1872. 

..  During  1845,  Wilson  was  directed  to  survey  the  foreign  settlements  of  Chander- 
nagore  and  Serampore,  in  topographical  detail  only  with  no  attempt  to  investigate 

-  :  ‘DDn.  662  (  146  ),  Rev.  Bd.  to  Rov.  Dept.,  11-7-51.  *  dlr.  36/39  (  237  )  Wilnon  to  DSG.,  10-12—46.' 

»ERC.  27—4-47  (  31  ),  from  Supt.  Rev.  Svy.,  13-1-47  ;  lOCat.  (  176  ),  Hooghly  Diet.,  1844-6.  *  bbo.  15-12-47 
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the  value  or  extent  of  private  property1.!  The  external  boundaries  were  to  be 
laid  down,  and  the  French  authorities  asked  that  the  Chandemagore  limits  Bhould 
be  re-traeed  on  the  ground  ;  “By  the  treaty  of  January  1873  it  was  agreed  that  the 
limits. ..should  be  marked  out  by  ditches.  These  were  accordingly  dug  and  traces 
of  them  are  everywhere  perceptible,  though  partly  effaced  in  Borne  places  Adjust¬ 
ments  in  the  line,  as  demarcated  by  a  line  of  pegs  laid  down  by  Commissioners,  were 
surveyed  by  William  Davey  in  April  1852s. 

The  Danish  settlements  at  Serampore  were  handed  over  to  the  British  during 
the  course  of  Wilson’s  survey  [  1 :  359  n.6  ]. 

24-Pabganas,  1846-52 

After  Smyth  had  taken  over  charge4  he  rejected  as  thoroughly  unreliable  much 
of  the  khasrah  and  professional  work  carried  out  in  the  24-Parganas  under  Wilson. 
He  pressed  for  the  supply  of  carefully  prepared  ihakbasl  maps 

aa  early  a e  1st  October  [  1847  ],  ...  but  in  January  bad  only  96  for  four  working  parties.  Slow 
receipt. ..caused  much  delay  and  confusion.  ...  The  thakbaste  supplied  were  of  a  very  indif¬ 
ferent  nature,  the  nukshahs  being  made  out  without,  any  reference  to  the  shape  of  the  village, 
in  many  places  the  boundary  running  the  very  reverse  of  what  it  actually  did  in  the  field. 

With  much  difficulty  I  have  been  able  to  compare  1,289  villages  out  of  1,462  surveyed, 
the  remainder,  179,  will  require  re-examination  in  the  field.  Of  these  I  have  little  doubt 
but  that  the  surveyed  boundary  is  correct. 

Owing  to  the  loss  of  Mr.  Otto  by  death,  one  of  my  best  assistants,  in  the  middle  of  February, 
I  was  obliged  to  take  up  Mr.  Otto’s  work  myself,  ...  otherwise  the  pergunnah  main  circuit... 
would  have  been  left  unfinished.  The  country  surveyed  [  1847-8  J  has  extended  north  and 
south  from  about  60  miles  from  above  Barrackpore  down  to. ..below  Diamond  Harbour  ;  east 
and  west  about  20  miles.  The  area  remaining  to  be  surveyed. ..is  at  present  unknown,  for  the 
boundary  of  the  district  itself  is  as  yet  undecided6. 

The  work  of  the  Deputy  Collectors  was  straightened  out,  and  Smyth  reported 
in  1850  that  the  thakbasts  now  supplied  were  everything  that  could  be  wished  for 
and  a  great  improvement  on  the  old  system.  Writh.. .these  thakbusts  I  have  been  enabled  to 
compare  every  turn  and  bend  of  a  boundary,  and  smy  discrepancy. ..is  at  once  brought  to  light*. 

Amongst  the  difficulties  experienced  during  season  1849-50  were  the  receipt 
of  boundary  particulars  from  all  parts  of  the  district  instead  of  in  compact  blocks, 
and  the  frequency  with  which  the  Superintendent  was  changed,  each  new  officer 
having  to  learn  his  duties  from  the  start  and  often  introducing  unwelcome  innova¬ 
tions  [271  ].  These  troubles  were  avoided  when  in  1855  Smyth  was  given  the 
office  of  Superintendent  in  addition  to  that  of  Surveyor  [  243,  301  ]. 

In  addition  to  the  district  survey  Smyth  carried  out  a  topographical  survey  of 
the  Sundarbans  boundary  and  completed  the  large-scale  property7  survey  of  the 
suburbs  [  249-50  ].  For  the  Sundarbans  boundary  he  bad  to  lay  down  and  survey  the 
line  settled  by  Prinsep  and  Hodges  between  1822  and  1829  [  m,  141-4  ]  or,  where  that 
line  could  not  be  identified,  a  new  boundary  laid  down  by  the  civil  Superinten¬ 
dent.  He  started  work  during  season  1849-50,  and  had  to  incorporate  the  work  of 
Mullins,  Surveyor  to  the  Sundarbans’,  whose  duty  it  was  to  survey  the  limits  of 
holdings  of  the  various  grant  holders.  He  reports  that  ;  •• 

the  definition  of  the  Soonderbund  boundary  will  be  a  work  of  time  and  much  labor,  and... 
I  do  not  feel  at  all  inclined  to  entrust  the  duty  to  a  subordinate.  If  it  is  to  be  done  on  my 
responsibility  I  must  do  it  myself.  ...  The  survey  and  definition. ..will  commence  near  Ranga- 
fullah  lighthouse,  where  I  think  I  shall  be  able  to  recognise  Captain  Prinaep’s  starting  point.  ... 
I  hope  to  erect  a  pucka  pillar  at  this  point8. 

He  commenced  on  25th  January  1850  and  was 
delayed  Borne  dayB,  ...  unable  to  find  a  starting  point  from. ..the  Hooghly  River.  ...  Took  up 
certain  points  marked  in  Capt.  P.’s  map — Bailtollah  Diggee — Haukun  Diggee*...the  site  of  the 

1  dlb.  37/50  (  2  );  DSQ.  to  Wilson,  10-2-45  ;  bro.,  6-3-45  (  39  ).  *  bro.,  7-5-45  (  6  ).  ’dlr.  37/74 

(  88  ),  Smyth  to  DSG.,  25-6-52  ;  10  Cal.  (  458  ).  *22-6-47.  ‘dlr.  39/68  (  243  ),  S myth  to  DSQ.,  19-1-49  ; 

b.  37/G2  ( 19  ),  15-12-49.  •  Report  for  1849-50.  *  Chsa  Wm.  Mofiins  [  rr,  .400 ;  v,  442  ].  •  dub.  37/62 

(  33  ),  27-12-19  ;  B  to  CD.  Rev.,  27-6-50  (  179-81  ).  .  »  rflj-Aw  =  tank. 
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old  dak  bungalow  on  the  old  road  to  Saugor  Island — the  site  of  the  residence  of  an  old  Fakir... 
who  resided  there  in  Capt.  P.’s  time,  as  also  the  site  of  Roopoarain  Potto  pucka  house,  still  in 
existence,  and  which  spots  I  found  to  tally  exactly  with  the  map. 

Taking  therefore  the  Bite  of  the  old  dak  bungalow,  the  remnants  of  which  are  still  visible, 
~aa  my  starting  point,  I  measured  a  distance  of  9  chains  down  the  old  Saugor  dak  road  which 
brought  me  to  an  old  zomindaree  bund. ..from  which  point  I  worked  back  towards  the  river 
Hooghly,  taking  bearings  and  distances,  reversed,  as  given  in  Capt.  P.’a  field  book.  ...  This 
measurement  brought  me  exaotly  to  the  river’s  edge  at  a  distance  of  two  chains  north  of  the 
present  wooden  telegraph  at  Cheeta  Moomee.  ... 

I  have  marked  off  on  each  map  the  boundary  of  the  villages  adjoining  Capt.  P.’b  line, 
and  shewn  also  the  line  of  dense  impenetrable  jungle  as  it  now  exists,  ...  together  with  the 
government  bund  and  such  other  topographical  features  as  came  within  my  reach.  ... 

It  would  be  useless  entering  into  a  detail  of  all  the  petty  annoyances.!  J  encountered... in 
having  to  deal  with  zemindars  or  their  agents,  in  whose  interest  it  was  to  lead  me  astray  at 
every  turn  and  comer,  and  to  shew  me  any  boundary  but  the  one  I  was  in  search  of.  ... 

These  four  sections. ..contain  90  miles  of  Capt.  P.’s  boundary  line,  and  at  least  160  more  of 
Mr.  Dampier’s  line.  ...  During  the  coming  season  I  shall  continue. ..as  far  as  the  Ichamuttee 
River.  Capt.  Hodge’s  maps. ..do  not  contain  any  boundary  line  but  merely  a  topographical 
survey  of  the  country  to  the  eastward1. 

Smyth  found  that  his  line  differed  very  materially  from  that  adopted  by  Mullins 
for  laying  down  the  grant  limits.  He  had,  of  course,  made  no  attempt  to  show 
limits  between  one  grant  and  another,  but  found  Mullins*  exterior  line  much  at 
fault.  Close' survey  by  theodolite  and  chain  was  not  practicable  but,  writes  Smyth, 
22  of  my  paces  are  exactly  equivalent  to  one  chain  [  Gunter’s  J,  and  I  so  accustomed  myBelf 
to  this  pace  on  the  Soonderbund  boundary  that  I  could  walk  a  mile  or  more  and  not  be  out  a 
few  feet.  ...  I  went  ahead  with  Capt.  Prinsep’s  field  book  and  maps  in  my  hand,  and  watched 
the  distances  given  in  his  field  book.  ...  I  have  followed  Capt.  Prinsep  step  for  step  throughout 
in  many  places  so  well  could  I  recognise  the  features  of  the  country*. 


Calcutta  Suburbs  1846-52 

The  detailed  survey  of  properties  in  the  Government  estate  of  Panchannagram* 
[ iv,  192,  n.i  ]  had  been  commenced  in  1841  by  Michael  Crow  who  was  still  engaged 
on  this  tedious  task  in  1846,  assisted  by  his  son  and  five  ‘‘native  surveyors  ”,  with 
22  ‘‘labouring  assistants”.  Crow’s  survey,  reported  Frederick  Simms  [  181-2 ],  was 
bounded 

towards  the  city  by  the  Circular  Road  and  extends  in  width  to  near  the  Salt  Water  Lake 
[  1  :  13,  311  ;  in,  13  ].  ...  It  commences  with  the  river  Hooghly  at  Chitpore  and  circumscribes 
the  city  outside  of  the  Circular  Road,  and  terminates  at  Tolly’s  Nullah  eastward  of  Alipore. 

Of  six  sections  he  found  that  only  one  was  completed  and  plotted — three  were 
wholly  surveyed  but  not  entirely  laid  down,  ...  the  5th  is  in  progress,  ...  and  the  6th  can  scarcely 
be  Baid  to  have  been  commenced.  ...  Upon  the  whole,  I  consider  the  work  as  very  creditable 
to  the  skill  of  Mr.  Crow,  and  will  be  a  most  useful  map  of  the  environs  of  the  city.  It  is  like¬ 
wise  well  suited  to  be  connected  with  the  survey  of  the  city  [  182-3  ]• 

Simms  suggested  that  the  city  survey  should  now  be  given  priority  ; 

I  would  suggest  that  the  survey  of  the  environs  be  discontinued  for  the  present,  and  that 
the  whole  of  the  force  now  at  command  be  set  to  work  in  the  city.  ...  I  am  willing  to  under¬ 
take  its  superintendence  and  arrangement,  Mr.  Crow  being  the  head  of  the  surveying  staff4. 

Before  Simms’  proposal  was  sanctioned  the  elder  Crow  died,  and  the  Panchan- 
nagram  survey  was  continned  under  his  son.  In  May  1847  a  suggestion  that  it 
should  be  taken  over  by  Wilson’s  revenue  survey  was  rejected  as  it  had  been  sur- 
_veyed  in  small  disconnected  patches  and  never  ‘‘proved  by  traverse”.  In  Septem¬ 
ber  it  was  placed  under  Simm’s  charge,  and  he  reported  that  it  had  been 
commenced  in  Jany.  1841,  now  nearly  seven  years  ago,  and. ..surveying,  mapping,  and  the 
settlement. ..was  to  have  been  completed  at  the  end  of  1844.  ...  At  the  present  rate. ..the  mapping 
and  calculations,  without  the  settlement,  of.. .No.  6  District  will  occupy  another  year  and  6 

•dle.  37/62  (  98  ),  27-8-60.  *  dlr.  37/74  (  60  ),  17-2-52  ;  10  Cat.  (  1 90  ),  Rov.  Svyr.,  1847-52. 

'Imp.  Qaz.  rr  (  286  )  ;  xix  (  378  ).  4bbc.  22-7-46  ;  from  Simms,  36-5-48. 
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months.  ...  The  two  departments,  the  settlement  and  the  surveying,  are  now  separated,  and 
...should  never  be  reunited  again.  The  business  of  each  is  distinct.  ...  .  • 

Only  one  fair  copy  of  each  map  is  in  progress  ;  ...  by  constant  references  they  will  wear 
out  arid  become  useless,  and  new  copies  will  have  to  be  made  from  the  delapidated  ones  which 
can  never  be  bo  perfect  as  the  originals,  or  as  if  made  in  the  first  instance.  ...  They  will  be  liable 
to  total  destruction  by  insects  or  by  fire,  and.. .the  survey  which  has  taken  so  many  years  to 
execute  will  be  lost1.  . 

In  November  1848,  the  survey  was  transferred  to  Smyth’s  charge  as  “a  legiti¬ 
mate  part  of  the  survey  of  the  24-Parganas  District”,  and  placed  under  Anthony 
Phillips,  Smyth  reporting  in  January  1851  ; 

The  survey  of  PuchanagTam  continues  to  progress.  ...  It  is  impossible  to  make  much 
progress,  not  only  on'account  of  the  crowded  state  of  the  thoroughfares,  but  also  in  the  diffi¬ 
culties  experienced  in  finding  one’s  way  through  such  a  mass  of  houses  and  huts,  and  also  in 
the  difficulties  of  procuring  attendance.  Mr.  Phillips  has  completed  12  sub-divisions  com¬ 
prising  3,028  holdings.  ..I  Mr.  Grote  has  asked  me  to  increase  the  working  establishment  but 
I  am  unable  to  find  a  qualified  surveyor  for  it  at  present*. 

In  October  1851  there  remained  ‘‘only  a  part... consisting  nearly  all  of  cultivation. 
...  The  1st.,  2nd.,  and  3rd.  Divisions  were  done  by  Mr.  Crow,  and  I  will. ..compile 
a  map  also  of  them,  and  connect  it  on  to  my  work  though  the  interior  of  his  work 
is  far  from  complete”.  Smyth  reported  completion  a  few  months  later  ; 

I  have  been  obliged  to  detach  8  of  my  district  surveyors  to  survey  the  topography  of  the 
1st,  2nd,  and  3rd.  grand  divisions  which  were  prepared  by  Mr.  Crow,  no  topography  being 
represented  on  his  maps  beyond  tanks,  pucka  houses,  and  roads.  A  general  map  of  this 
Estate  on  the  scale  of  6  inches  to  1  mile. ..is  half  completed.  It  is  a  minute  detailed  plan  of 
the  estate  excluding  boundaries.  It  contains  also  a  skeleton  plan  of  the  City  of  Calcutta 
taken  from  Mr.  Simms’  map,  together  with  the  whole  exfent  of  the  River  Hooghly  and 
some  of  the  principal  places  on  the  opposite  side,  Howrah  and  Sulkeah,  etc*. 

The  large-scale  block  plans  were  bound  up  together  in  one  volume,  the  three 
divisions  surveyed  by  Crow  being  on  scale  300  feet  to  the  inch,  and  the  remaining 
three  on  scale  150  feet  to  the  inch.  Separate  statements  for  each  division  gave 
area  of  each  holding,  name  of  proprietor,  and  nature  of  tenure.  A  duplicate  set 
was  made  fdr  the  Collector.  Copies  were  also  supplied  to  the  India  House  for 
incorporation  in  the  new.  General  Map  of  Calcutta  engraved  from  Simms’  city 
survey  [  182  ].  Tending  receipt  of  the  engraved  map,  a  Plan  of  Calcutta  was  com¬ 
piled  and  lithographed  at  Calcutta  on  the  6-inch  scale  for  the  use  of 
the  Conservancy  Department...[  shewing  ]  the  whole  of  the  Environs  in  the  Dhee  Puncha- 
nagram,  together  with  main  lines  of  streets  and  principal  objects  surveyed  by  Captain  Smyth. 
The  interior  of  the  town  taken  from  Schalch’s  map  of  Calcutta. ..corrected. ..by  the  Surveyor 
to  the  Commissioners  for  the  Improvement  of  the  Town  [  m,  13  ]*. 

The  establishment  was  discharged  on  1st  August  1854.  The  cost  of  Smyth’s 
survey  from  November  1848  was  Rs.  11,368-4-11.  The  surveyed  area  of  all  six 
divisions  measured  6,800  acres,  the  cost-rate  being  Rs.  165-0-6  per  100  acres6. 


Nadia  &  Burdwan,  1852-60 

Early  in  1852  start  was  made  with  the  survey  of  Nadia  District  which  runs 
north  to  the  Ganges  astride  the  rivers  Hooghly’  to  Matabhanga6.  Connection 
was  made  with  no  fewer  than  14  tower  stations  of  the  Calcutta  Meridional  Series 
[  14-5,  296  ],  and  good  junction  made  with  GastrelTs  survey’  of  Murshidabad  to  the 
west  and  Pemberton’s  survey  of  RajBhahi  and  Pabna  to  the  north.  Survey  was 
completed  in  1855  when  the  party  moved  west  to  Burdwan. 

In  May  1855,  as  an  experimental  measure,  Smyth  was  entrusted  with  the  double 
duties  of  Superintendent  and  Surveyor7,  and  at  once  put  in  hand  the  settlement  and 

»BRC  29-12-47  (  20),  from  Simms,  25-9-47.  »  DL.B.  37/62  (  125  ),  to  DSG.,  17-1-51.  *  DDn.  37/7  ; 

(  65  ),  18-10-61  ;  (6 4  )  4-6-52  ;  37/74  (  152),  9-12-52.  *10  Cal.  (192);  mrio.  44  (  26-6)  ;  45  (  11-2) 

*  Maps  on  scales  6  and  12  inch  to  mile.MBio.  43  (  29,30,34-6  )  ;  10  Cal.  (  193  );  cf.  Ben  Pif.m,  104  (  122  ). 

•  10  Cal.  (  189-90),  Nadia  DisL  A  12-inch  Bvy.  Krishnagar  town,  Wm_  Ivey,  1853-4  ’  with  special  alloe. 
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demarcation  of  boundaries,  and  the  preparation  of  boundary  thakbasis  for  Burdwan. 
By  foresight  and  good  organization  he  kept  this  preparatory  work  well  ahead  of 
survey  [  243  ] 

-  By  1st  December,  through  the  aid  of  additional  demarcating  eastabliBhment,  and  by 
admirable  management,  ...  no  leas  than  1,330  village  circuits  were  ready  for  survey,  and... 
the  demarcation  kept  so  well  ahead  of  the  survey  that  the  large  area  of  1,678  square  miles, 
embracing  1,929  village  circuits,  was  accomplished  without  any  hindrance  whatever  [  301  ]. 
Cost  rate  was  reduced  from  Bs.  31-3-0  per  square  mile  for  season  1854—5  to 
R8.  21-11-6  for  1856-6.  “A  reduction  of.. .one-third  in  the  mileage  rate. ..clearly 
evinces  what  an  able  and  experienced  Surveyor  can  do  with  a  fair  field  before  him 
This'outtum  is  the  best  we  have  had  in  Bengal  for  many  years”1. 

Burdwan  was  completed  by  June  1857  when  Smyth  took  furlough;  he  retired 
from  the  service  the  following  year.  Thuillier  records  that  his  surveys  were 
in  point  of  accuracy  in  the  first  order.  ...  Closing  errors  average  2-93  inches  per  mile  over 
23  distances  compared.  These  favourable  results. ..may  be  attributed  to  the  care  and  judge¬ 
ment  with  which  he  conducted  his  main  circuits,  and  the  frequency  of  the  observations  for 
azimuth  made  by  himself  at  every  triple-junction  point.  ...  The  proof  of.. .these  computations 
is  made  by  the  Surveyor  himself.  ...  The  exterior  sides  of  the  main  circuits  are  again  extract¬ 
ed  in  this  office  for  a  Grand  Traverse  of  the  whole  district,  on  which  the  compilation  map 
is  based,  and  these  results  have  been  in  the  highest  degree  satisfactory1. 

William  Row,  Smyth’s  assistant  for  two  seasons,  then  took  over  charge  and 
moved  the  party  into  south  Dinajpur,  but  was  sick  the  whole  season  1857-8,  and 
progress  was  poor.  The  majority  of  the  Bengal  establishment  had  refused  to 
accompany  the  party  on  the  move  north  of  the  Ganges  and  the  staff  had  to  be 
almost  totally  reorganized.  James  Sherwill  took  over  charge  in  December  1858 
and  by  1860  the  district  had  been  completed  by  Nos.  1  and  2  Divisions  [  243  ]. 

Early  in  1860  the  headquarters  camp  suffered  from  two  serious  fires  ; 

The  fire  on  11th  January  last  was  caused  by  the  surreptitious  introduction  of  a  light... 
within  the  office  tent. ..by  the  burkundaz..on  direct  disobedience  of  the  orders.  ...  Fortunately 
through  the  activity. ..of  the  Assistant. ..survey  records  were  all  saved.  That  of  the  29th 
February  was  a  continuation  of  the  fire  which.. .destroyed  half  the  town  of  Dinagepore1. 

At  the  end  of  1861  the  party  was  transferred  to  Manbhum  [  243  ]. 


No.  3,  or  East  Division  :  SAban  &  TrRBrcrT,  1843-9 

The  survey  of  Saran  District  had  been  started  by  Maxwell  in  October  1843, 
and  in  1844  Wyatt  took  over  charge  of  both  professional  and  khasrah  surveys  under 
the  direction  of  Charles  Chapman,  Superintendent  of  Survey.  The  object  of  the 
survey  ‘‘was  to  map  out  the  boundaries  of  the  villages  and  estates  in  order  to  put 
a  stop  to  the  constant  boundary  disputes”4.  Owing  to  disputes  between  the 
Rajas  of  Bettiah  and  Hutwah  the  Superintendent  demarcated  several  of  the  pargancus 
himself,  the  Commissioner  noting  that  the  objects  of  the  survey  were 
the  legal  definition  and  permanent  record  of  the  area  and  boundaries  of  every  village  and  estate, 
and  the  construction  of  accurate  village,  pergunnah,  and  district  maps.  ... 

Owing  to. ..the  batwarrah  laws  [  rv,  187  n.5  ]  or  to  immemorial  possession,  the  lands  of  four 
estates,  for  example,  are  found  to  be  so  intermingled  field  by  field. ..that  it  would  be  impossible 
to  make  a  separate  map  of  each  estate.  The  Deputy  Collector  who  conducts  the  native 
survey,  therefore,  merely  measures  and  maps  the  general  boundary  (  or  hulka  as  it  is  called  ) 
which  surrounds  and  encloses  the  four  estates. 

JThe  map  thus  formed  is  sent  to  the  professional  Surveyor,  whoee  survey  parties  measure 
every  field  or  other  portion  of  land  within  the  hulka,  noting  the  name  of  the  estate.  ...  A 
khusrah  map  is  .  then  made  shewing  the  position  of  each  field  and  it’s  number.  ...  If  there 
are  any  disputes. ..the  khusrahs...are  sent  to  the  Superintendent  of  Survey  who  employs  one 
of  his  Deputy  Collectors  to  adjust  the  dispute*. 

l(?.B  Bee.  185SS  ;  from  DSQ.,  1-2-67  ;  DDn.  624  (  122  );  10  Cal.  (174-6),  4  m.  map  Burdwan. 
‘DDn.  624  (  16  )  ;  DSQ.  to  R«v.  Bd.,  6-4-66.  *  DDn.  24  (  39  ),  8berwiU  to  DSO.,  9-4-60.  ‘O'Malley 

(  126  ).  *  EEC.  3—9-45  (  8  ),  Comm.  Patna  to  Rev.  Bd.,  19-7—45  ;  10  Cat .  (  166-7  ),  Gaya,  Patna,  SAran, 
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During  season  1846-6  the  2,666  square  miles  of  professional  survev  included 
about  161  of  khasrah.  Start  "was  then  made  on  the  survey  of  Tirhut  to  the  east. 

The  boundary  of  Nepal  with  Cbamparan  to  the  north  was  resurveyed,  the  line 
having  in  1817-8  been  “marked  by  atrench  and  masonry  pillars  at  every  conspicu¬ 
ous  angle  [and]  numbered  from  west  to  east”  [  m,  19-20  ;  pi.  4  ].  A  disputed 
section  near  Ramnagar  was  “adjusted  by  a  special  Commission  ”J  and,  reports  Wyatt, 
1  am  proceeding  but  slowly  with  the  boundary  survey  owing  to  Captain  Abeebur  Bisnath, 
who  never  appears  on  the  ground  before  10  or  11  o’clock,  the  early  morning  being  devoted  by 
him  to  poojah  [  prayers  ],  and  then  to  eating  his  “bhaut”1,  without  which  he  never  leaves  his 
tent.  ...  I  am  obliged  to  suit  the  convenience  of  the  Goorkha  captain  though  at  the  sacrifice 
of  my  own  duties..  I  hope,  nevertheless,  to  complete  the  work  ere  long  up  to  the  Owria 
Nuddee,  ...  beyond  which  I  cannot  proceed  until  the  Superintendent  defines  the  boundary. 
...  1  believe  the  Nepaul  boundary  to  the  north  of  Ram  Nugger  has  been  marked  off  by. ..the 
Joint  Magistrate  of  Champarun,  but  Mr.  Chapman  has  some  work  remaining  there.  ... 

I  hope  to  be  in  his  neighbourhood  in  the  course  of  a  week,  when  I  shall. ..come  to  Borne 
decision  about.. .the  Burvey  of  the  frontier  and  the  internal  boundaries  where  the  aaul  wood 
forest  abounds.  ...  The  survey  of  the  Nepaul  frontier  from  Mullye  westward  as  far  as  the 
Ooriah  Nuddee... bordering  on  talookh  Ram  Nugger  has  been  completed,  and,  owing  to  the 
thick  brushwood  and  high  grass  jungle  within  the  saul  wood  forest  below  the  Soomeshur 
range  of  hills,  ...  about  10  miles  in  width,  I  have  been  obliged  to  delay  operations  until  the 
high  gTass  be  burnt,  ...  which  is  delayed  to  admit  of  the  paddy  crops  being  cut*  [  261  ]. 

Again  on  12th  January  ; 

1  am  again  out  on  the  frontier.  I  have  surveyed  the  boundary  up  to  the  N.E.  corner  of 
Ram  Nugger  on  the  Soomeshar  Hill,  and  have  the  whole  extent  westward  along  the  ridge  and 
as  far  as  Tribanee  Ghat  to  survey.  This  I  hope  to  complete  in  10  or  12  days4. 

The  boundary  survey  was  continued  during  season  1846-7  and  1847-8  ; 

1  joined  the  Civil  Superintendent's  camp  at  Bettiah  on  the  8th  imst.,  and  accompanied 
that  officer.. .to  the  foot  of  the  Soomeysur  Fort  from  whence  our  operations  commence.  We 
have  traced  the  boundary  range  through  a  mass  of  hills  and  forest.  Several  flagB  and  con¬ 
spicuous  trees  on  the  peaks. ..have  been  intersected  and  mapped.  A  few  of  the  principal  hill 
streams  have  been  surveyed  up  to  their  source,  and  others  els  far  as  it  was  practicable6. 

And  in  bus  final  report ; 

The  southern  portion. ..was  perfected  in  season  1845-6,  and  a  route  survey  with  the  theo¬ 
dolite  and  chain  was  carried  from  the  gorge  of  the  Doon... through  the  Doon  valley,  ...  up  to 
Trebenee  on  the  Gunduk.  From  thence  round  by  the  isolated  tract  of  Rajpoor  Sbourrea 
skirting  the  forest,  and  uniting  again  at  the  starting  point.  ...  My  operations  this  season,  there¬ 
fore,  were  confined  exclusively  to  the  survey  of  the  high  Soomeysur  boundary  range,  and  to 
the  formerly  contested  boundary  through  the  forests  and  low  hills.  ... 

In  discovering  the  true  boundary  ridge  described.. .in  Captn.  Boileau’s  map  [  m,  19—20) 
very  great  difficulty  was  exrperiencad,  ...  for  what  with  the  paucity  of  inhabitants  in  the 
Doon,  and  the  utter  irhpoasibility  of  getting  them  to  show  the  boundary  range  (  from  fear... 
of.. .coming  in  collision  with  the  Nepaulese  ),  we  were  obliged  to  explore  the  country  ourselves. 
He  referred  to  the  necessity  of  “re-erection  of  the  masonry  pillars  which  have  been 
destroyed  by  the  encroachment  of  rivers”.  Instructions  for  the  final  numbering 
of  the  pillars  were  not  issued  until  March  1849s.  - 

Amongst  the  tasks  in  Tirhut  was  the  survey  of  both  banks  of  the  Ganges  River 
for  the  sixty  miles  that  it  forms  the  southern  limit  of  the  Saran  and  Tirhut  districts, 
to  lay  down  the  village  sites  and  other  geographical  items  on  both  sides  [245  ]”7. 

During  1846  a  large-scale  survey’  was  made  of  the  city  of  Patna  where  recess 
quarters  were  situated8,  and  surveys  were  made  later  of  the  civil  station  of  MuzalTar- 
pur  and  of  the  “Poosah  6tudlands”  [  in,  430  ].  These  w  ere  on  the  scale  10  chains 
to  the  inch  and,  writes  the  Deputy  Surveyor  General, 

all  large  towns,  cities,  civil  stations,  or  military  cantonments  are  to  be  executed  on  this  Beale 
or  a  larger  oDe...and...you  may. ..take  either  Dacca  or  Mymensingh  in  hand.  ... 

Another  point. ..is  the  proper  survey  ...of  roads  of  importance.  The  Great  Trunk  Road,  for 
instance,  is  very  imperfectly  shewn  when  surveyed  piecemeal  by  the  circuit  system*.  The 
road  should  be  traced  out  regularly  as  a  route  survey,  without  interruption,  and  every 

1  brc.  16-7-45  (  2  ),  2-5^46.  *  cooked  rice.  *  dls.  86/fcl  (  1  2,  15  ),  1 1  A  20-12-45.  fib.  (45). 

*DLR.  37/68  (  214-8,  222  ) ;  28-1  &  16-2-48.  'UDn.  37/68  (  271  ) ;  19-6-A8  ;  30/27  {  12  ),  IP-8-48.  'but. 
37/56  (  22  ),  from  DSG.,  1 1-5— 49.  ’JO  Cal.  (186-7).  *  various  dVi'B.  01.  Road,  JO  Cat.  (  21 1  ). 
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place  of  note  duly  filed  on  it.  ,  When  left  to  a  number  of  different  interior  surveyors  the 
bridges,  haute  [  markets  ],  encamping  grounds,  and  objects  of  interest,  are  passed  over1. 

I  .  At  the  end  of  1849  the  party  was  transferred  to  Dacca,  which  it  reached  about 
22nd  January  1850,  and  took  up  the  survey  of  Mymensingh  District. 

(>•'  ;■  I  VJlib  iI’.mI  i  •  •  ; 

h  f'  l.  a:.'i  i>i  '■  i  •!:  .1  •  .-I  ■ ;  i  :  .  ; 

.j  >h *,;<!  ;  .  . ...  Mymensengh  &  Dacca,  1850-60  ■  .  ... 

Jir  .'t  /  i  ,  "  :  •  •  •• '  ;  ,  :  ,J  :  :! 

'}•>•  Start  was  made  in  the  south-west  part  of  Mymensingh  some  , 50  miles  north¬ 
west  of  Dacca,  up  the  Jenai  or  Jamuna  River.  Work  was  confined  to  profes¬ 
sional  survey  as  the  khasrah  had  now  been  transferred  to  charge  of  the  Superin¬ 
tendent,  still  Charles  Chapman.  The  Great  Trigonometrical  Survey  had  not  yet 
reached  Mymensingh,  and  it  was,  therefore,  writes  the  Deputy  Surveyor  General, 
of  the  very  first  importance  that. ..all  permanent  buildings  and  conspicuous  objects. ..must 
be  fixed. ..on  your  circuits,  and  entered.. .into  the  traverse  as  stations.  ...  Theee  points  can  then 
be  fixed  hereafter  by  the  Q.T.8.  without  any  difficulty  [  295-6]. 

The  large  rivers  also  will  compel  you  to  resort  to  triangulation,  and  to  make  this  of  any 
value  for  future  amalgamation  permanent  pillars  must  be  erected. 

No  less  than  3  surveyors  will  connect  with  your  work,  viz. — on  the  west  of  Mymensingh, 
Mr.  Pemberton  for  Rajshaye,  or  Bograh — on  your  north,  Mr.  Kelso,  at  present  engaged  on 
Goalpara,  south  of  the  Brahmapooter — and  to  your  south-west  in  Furreedpore  District  Capt. 
Smyth  will  come  up  With  the  Jeaaore  8urvey  [pi.  16].  You  will  not,  therefore,  fail  to  keep 
this  object  in  view,  and  favor  me  with  any  suggestions  as  to  the  erection  of  puccka  pillars.  ... 

I  have  examined  Capt.  Wilcox’s  and  Capt.  Ommanney’s  survey  of  the  Jenaie,  or  Burram- 
pooter,  from  Dacca  to  Goalpara,  but  data  is  not  forthcoming,  and  I  am  hot  aware  if  any  stations 
remain,  but  I  should  imagine  not  [  rv,  265-6  ]*. 

Much  of  the  survey  lay  in  undeveloped  country  and  Wyatt  reported  at  the  close 
of  his  second  season  that 

the  density  of  the  jungle,  and  the  difficulty  of  obtaining  assistance  from  the  landed  proprietors 
to  point  out  their  boundaries,  and  to  furnish  beldars  to  clear  lines  for  Burvey,  Beriously  inter- 
.rupted  my  operations  until  the  jungle  fever  prostrated  my  establishment  and  forced  me  to 
abandon  the  work  and  withdraw  my  men  from  bo  unhealthy  a  locality*. 

The  northern'  pargana  Susung4,  the  estate  of  an  important  zamindar,  ran  some 
way  into  the  hills,  possibly 

beyond  the  third  "high  range  within  the  mountains,  ...  extending  as  far  as  about  3  days  journey 
northward  from  the  plains.  ...  Everything  involved  in  mystery.  ...  The  settlement  of  the 
frontier  line  within  this  field  Beaaon  seems  very  problematical.  ...  A  survey  and  a  map  of  the 
country  is  necessary  as  a  preliminary  to  fixing  or  defining  the  absolute  limits  of  Mymeosingh 
District  on  the  Assam  frontier.  It  will  be  impossible. ..without  some  idea  of  the  country  and 
of  the  claims  of  the  Shooshung  Raj  ah... clearly  laid  down  on  a  map  or  tolerably  accurate  sketch. 

A  month  later  Wyatt  returned  from  Susung 
after  putting  everything  into  proper  train,  and  Beeing  the  greater  part  of  the  Tumai  country 
surveyed.  The  survey  of  the  principal  hill  streams  and  intersection  of  prominent  peaks  are 
progressing.  The  Garrows  are  a  wild  and  dangerous  race  to  deal  with  and  awfully  jealous  of 
their  wilds  and  fastnesses  being  surveyed.  Mr.  Jenkins  [  rv,  449]  is  the  only  person  who 
seems  to  be  able  to  control  them  [  m,  49  ]. 

He  asked  if  the  Superintendent  of  the  Khasi  Hills,  now  Hudson  [  rv,  200-2  ],  could 
meet  us  in  person  to  point  out  the  questionable  boundary  and  by  his  presence  and  authority 
over  the  savage  Garrow  and  Cosseah  tribes  not  only  ensure  safety  to  the  surveying  establish¬ 
ment,  but  prevent  collision  between  contending  parties8. 

Thuillier  advised  him  not  to  attempt  a  full  survey  into  the  hills  ; 

All  you  will  be  able  to  accomplish  is  to  trace  out  the  hill  streams,  ...  lay  down  all  the  hill 
villflgee  within  sight,  show  the  limits  determined  on:  A  complete  topographical  delineation 

of  the  Garrow  Hills  is  beyond  your  competency,  ...  beyond  the  sphere  of  your  duty.  ...  All 
that  you  can. ..do  is  to  make  an  approximate  sketch  map  of  the  ground.  ... 

In  the  evidence  before  Parliament  [  447  ]  one  of  the  most  celebrated  Engineers  of  the  day 
stated  his  deliberate  conviction  that  there  were  not  8  persons  in  the  Ordnance  Survey  of 

Miao.,  12-0-59.  Daooa,  12'  to  mils  ;  litho.  1 863  ;  dlb.  30/33  (  103  ),  from  DSG.,  4-2-50.  ’lb. 
4-2—60.  •  ib.  (  22  ),  roport  for  1850-1, 27-12-51.  *  Ben.  Dili.  Gaz.,  Mymanaingh  (  101-7  ),  pr.  Ronnolia 
Boaong  Mountains  (1:20].  *  dls.  38/23  (  101-3,  110),  25—2  A  10-3—66. 
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England  and  Ireland. ..who  could  draw  ground  from  nature.  Wherefore  it  must  not  be  expected 
that  a  trutliful  picture  of  the  Oarrows  can,  under  your  peculiar  equipment,  be  produced1.'  : 
j  Wyatt's  health  broke  down  in  1857  after  13  years  continuous  duty,  the  last 
seven  years  in  a  most  unhealthy  district,  and  he  was  succeeded  in  charge  by  Nicholas 
Davey  from  Smyth’s  party  [435].  The  Mymensingh  survey7,  including  these  450 
square  miles  of  the  Garo  Hills,  was  brought  to  a  close  by  the  end  of  the  year,  when 
the  party7  took  up  work  in  “Dacca  Jalalpur”,  the  north  part  of  Dacca  District. 

Work  in  Mymensingh  had  been  greatly  prolonged  by  boundary7  disputes  and 
no  fewer  than ’742  appeals  were  dealt  with  by  the  Civil  Superintendent  ;  “many  of 
them  are  sure  to  be  again  appealed  to  the  Commissioner.  ...  Lands  are  so  inter¬ 
laced  and  are  of  such  value  that  the  area  in  dispute  was  frequently'  one,  two,  or  three 
cottahs”1.  '  This  continued  in  Dacca;  .  1  .  .  ... 

■  The  terrible  evils  which  beset  us  in  Myroensingh  of  never  having  done  with  the  boundary 
dispute  cases,  of  altering  village  plans  one,  two,  and  three,  years  after  survey  or  demarcation, 
•seem  likely  to  cling  to  .us  in  Dacca,  and  promise  to  prevent  the  best  surveyors  from  ever  finish¬ 
ing  their  records.  ...  The. ..minute  sub-division  of  this  district  into  no  less  than  108  pergunnahs 
and  €3  tuppahs  baffles  all  attempts  to  define  them  on  the  district,  or  even  the  -one-inch  block, 
maps.  Out  of  all  these  only  h  or  6  pergunnahs  are  .said  to  .have  defined  boundaries  ;  the 
remainder  are  .broken  up  into  minute  portions’.  ;  i  V  •  ■  ;  - 

:  Jn  December  1860  after  the  completion -of  Dacca  District,  Davey7  moved  .the 
party  into  Sylhet  where  there  were  other  problems  to  be  faced ;  '  ■  ■ 

■■  In  the  rainy  season  the  whole  country  becomes  a  perfect  sea,  the  entire  traffic  and  com¬ 
munications  being. ..by  boats.  '  The  village  sites  are  -raised  on  mounds  from  which  even  the 
-cattle  cannot  move,  but  are  fed  on  grass  cut  under  water  and  brought  into  the  villages*.  - 


No.'  4,  or  West  Division,  Shahabad  to  Baea.rganj  ’  r 

■■■•  '  >  r-i r. 

Shahabad  District  was  completed  in' less -than  two  seasons  between  1844  and 
1846,  the  Tapid  progress  being  possible  from  the  hill  area  in  the  south  and  the  wide 
stretches  of  the  Ganges  River.  Sherwill  then  moved  to'  Monghym’ where  scattered 
areas  had  been  surveyed  by7  Egerton  and  Ellis  between  4836  and  1838  [  rv,  182-5  ]. 

On  my  arrival  at  Monghyr  on  7th  February  [  1846  ]  I  was  surprised  to  find  the  Superinten¬ 
dent  unable  to  give  me  any  information  as  to  the  number  of  pergunnahs. ..to  be  surveyed,  or 
their  relative  positions,  ...  nor  were  any  lists,  Persian  maps,  or  thakbast  missals  procurable.  ... 

Commencing  on  the  western  boundary,  ...I  found  that  hot  a  single  attempt  had  been 
made  to  commence  the  demarcation,  but  by  great  patience  and  perseverance  on  the  part  of 
my  surveyors  I  managed  to  survey  three  pergunnahs  consisting  of  380  hulkas  [  251  ]  by  the 
zemindars  attending  and  pointing  out  the  boundaries.  In  the  meantime  the  demarcation... 
was  proceeding  by  slow  and  tardy  steps,  hut  in  so  inefficient  a  manner  as  to  be  next  to  useless.  ... 

I  completed  16  pergunnahs  of  about  1,635  square  miles,  2,764  hulkas,  900  of  which  had  no 
boundaries  marked  out.  ...  To  test  all  my  work  with  the  hadbast  maps  [  247  ],  I  made  many 
...attempts  to  obtain  these  documents. ..from  the  Superintendent,  but  without  success.  ... 

Up  to  the  12th  August,  I  had  only  received  a  few  scattered  thakbast  missals  of  the  whole 
zillah,  amounting  to  336  out  of  2,764  hulkas  surveyed.  Several  hundred  disputes  had  been 
pointed  out  during  my  survey,  and  could  not  be  settled  till  the  thakbast  missals  reached  my 
office.  ...  All  my  survey  remains  in  my  office  incomplete6.  •  •  •  •*  •  - 

During  1846-7  Sherwill  extended  6urvey7  into  "that  part  of  Bhagalpur  District 
that  lay  to  the  south  of  the  Ganges,  but  again  he  was  delayed  for  lack  of  demar¬ 
cated  boundaries  ;  “during  the  whole  of  the  cold  weather,  November  and  December 
1846  and  January  to  February  1847,  my  office  was  either  partially7  or  entirely 
without  work”.  .During  his  absence  on  furlough  Tickell  held  charge  from  March 
1848,  and  completed  the  survey  of  both  Monghyr  and  south  Bhagalpur,  including 
the  Daman-i-Koh  which  covers  the  rough  wooded  Rajmahal  Hills  [  m,  137  ]. 
Start  was  also  made  in  Birbhum. 

1  DLB.  3G/30  (  24-7  ),  DSG.  to  Wyatt,  26-1 1-56.  *  pla.  ;  OR  Rev.  1857-8  ;  from  DSG.,  2^4-59. 

*  o.  Miac.,  16—0  -58  ;  rosin  circuit  plote  ;  Dw*».  4  OR  Rev.,  1858-61  (  166  ) ;  Shaw  4:  Smart  ;  10  Cat. 

(178-9).  *dlr.  37/66  (  23  ),  11-11-46;  mrio.  Mjbc.  13-0-46;  18-0-47;  photo  zinco  1868  ;  20/1-0-47, 
MongbjT,  1'  to  mile,  1845-7  ;  brlio-zLooo.  18S0  ;  10  Cal.  (  185  ),  S.  Bihar  reT.  Bvy.,  1841-6. 
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On  SherwilJ’s  return  in  October  1849  be  was  distressed  to  find  that  much  of 
the  work  carried  out  during  his  absence  was  of  most  inferior  quality  and  had  to  be 
rejected.  O’Donel  had  found  gross  errors  in  the  traverse  computations  during  the 
few  weeks  that  he  had  held  charge  after  Tickell’s  departure  ; 

An  error  of  20  chains  in  traverse  circuit — an  error  of  100  degrees  made  in  the  calculation 
of  the  bearings.  ...  The  field-bookB  were  made  over  to  Mr.  Parker  who,  by  altering  the  dis¬ 
tances  and  placing  reliance  in. ..doubtful  angles,  managed  to  complete  the  calculations.  ...  • 

It  should  not  be  difficult  for  an  assistant  of.. .25  years  service. ..to  distinguish  good  from 
bad  work.  It  was  his  duty  to  have  laid  all  the  papers  before  either  Mr.  Chill  or  Captn.  Tickell, 
and  [to  have]  pointed  out  distinctly  that  the  observations  were  doubtful,  and  the  fieldbooks 
untrustworthy.  ...  But  he  continued  to  keep  everything  secret.  ...  The  survey  was  bad,  and 
he  was  not  bold  enough  to  report  it  as  such.  ...  ■ 

The  entire  absence  of  any  control  over  this  work,  the  irregular  manner  it  was  carried  on,  ... 
and  the. ..misapprehension  of.. .his  duties  by  Mr.  Parker,  have  led  to  these  results1. 

Sherwill  found  that  the  whole  staff  had  been  allowed  to  drift  into  slovenly  ways 
and  had  been  left  entirely  uncontrolled  through  Tickell’s  ignorance  of  the  details 
of  revenue  survey,  and  his  pre-occupation  with  administrative  work.  An  area  of 
1,150  square  miles  had  to  be  resurveyed  during  season  1849-50*. 

There  was  discrepancy  with  Tanner’s  survey  of  the  Daman-i-Koh  [  m,  137  ]  ; 

In  a  private  conversation  with  Capt.  Tanner  at  Monghyr,  that  gentleman  informed  me  that 
the  distances  as  shewn  upon  his  map  were  not  measured,  ...  but  mere  estimated  distances, 
and,  as  the  boundary  in  those  days  ran  through  a  dangerous  and  an  almost  impervious  jungal, 
it  is  not  to  be  wondered  at  discrepancies  appearing  upon  the  distances  being  measured  with 
instruments.  ...  No  single  distance  as  shewn  by  Capt.  Tanner  between  any  two  pillars  agrees 
with  the  surveyor’s  measurement,  but  the  number  of  pillars  [  was  the  same  ]3. 

During  the  next  four  years  work  proceeded  through  Birbhum  and  into  Mur- 
shidabad,  whilst  during  the  summer  months  of  1850  to  1852  a  detachment  surveyed 
an  area  of  630  square  miles  of  the  station  and  surrounding  hills  of  Darjeeling 
[186].  Early  in  1854  Sherwill  was  deputed  on  special  duty  as  Boundary  Com¬ 
missioner  [  256-7  ],  handing  over  to  Gastrell  who  extended  survey  through  Murshida- 
bad  and  Bankura  into  Jessore.  Thuillier  records  that  the  party  had  been  one  of  the 
old  North-West  establishments,  ...brought  down  by  Capt.  Stephen. ..[  rv,  184].  ...  It  came 
regularly  on  across  the  Sone  River  into  Behar  (  Gyah  )  District,  and  thence  Monghyr  and 
Bhaugulpoor,  south  of  the  Ganges,  after  which  Beerbhoom  and  Moorsheedabad,  ...  have 
been  duly  completed,  thus  forming  a  magnificent  area  of  all  the  south  gangetic  districts.  ... 

The  earlier  surveys. ..cannot  compare  with  what  we  have  effected  of  later  years.  At  the 
date  at  which  those  districts  were  taken  up,  the  railway  pace  of  the  old  North-West  system 
prevailed,  and  Capt.  Stephen  was  a  true  follower  of  that  school,  sacrificing  accuracy  and  real 
utility  to  speed  [  rv,  215—8  ;  v,  269-70  ].  Better  things,  however,  soon  began  to  take  effect*. 

There  was  an  unintentional  break  in  the  continuit3r  of  the  programme  from 
our  imperfect  knowledge  of  the  true  disposition  of  the  districts  in  the  Lower  Provinces.  ...  After 
the  completion  of  Beerbhoom  and  Murshedabad  it  was  supposed  that  Bancoorah  came  next... 
south  of  the  Adjee  River,  but  it  has  since  been  discovered  that  Burdwan  intervenes. 

The  Bancoorah  District  is,  therefore,  isolated  from  the  others  previously  surveyed  by  the 
4th  Division,  and  after  its  completion  it  was  necessary  to  pass  over  the  intermediate  districts 
of  Burdwan  and  Nuddea  and  take  up  Jessore.  During  the  season  under  review  [  1855-6  ] 
the  operations  of  the  party  have  been  prosecuted  partly  in  Bancoorah  and  partly  in  Jessore8. 

Work  ran  down  to  the  Sundarbans  and  w'aa  much  interrupted  by  rivers  an 
fidal  creeks*.  It  was  most  unhealthy  and  quinine  was  distributed  freely  [  459  ]  ; 

Some  of  the  intermediate  boundaries  of  the  small  holdings  or  villages  were  laid  down  from 
simple  chain  measurements  by  prismatic  compass  and  chain,  or  by  triangulation  where  the 
swamp  and  jungle  was  impassible.  The  spongy  morass,  though  often  sufficiently  firm  and 
buoyant  to  support  a  man  to  walk  on — water. ..oozing  through  at  every  step  and  warning  him 
not  to  remain  too  long — afforded  no  stability  for  instruments.  ... 

Survey  of.. .the  resumed  villages. ..was  arduous  in  the  extreme.  Wading  through  mud  and 
water,  breaking  their  way  through. ..reeds  and  thorns,  and  devoured  by  leeches  and  insects 

5  Dm.  37/63  (  203  ),  O’Donel  to  DSG.,  10-10-49.  Mb.  (  250),  30-11-49;  Report  1849-50,  from 
Rer.  Bd.,  10-10—50;  4-m.  maps,  Bhagalpur  A  Birbhum  10  Cat.  (172).  *dlb.  37/69  (  29-30  ),  from 
Sherwill,  15-12-53.  4  DDn.  624  (  22  ),  from  DSG.  5-4-56.  •  GR  Rev.  1S55-6  (  26  ),  from  DSG.,  1-2-57. 

*10  Cat.  (  188  )  Murehidabad  A  Jeeeor©  ;  civ.  ntAtion,  Jcasore,  1 857— 8,  8-inch  to  mile,  C.  Bradley. 
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during  the  day,  only  to  be  attaoked  by  swarms  of  mosquitos  and  gnats  at  night,  the  men... 
suffered  exceedingly.  Mr.  Henry  Stevens. ..here  exerted  himself  to  the  utmost,  ...  and  Dovrtal 
Singh,  Kirtarat  Pande,  Seta  Ram,  and  Mahomed  Oomur,  -were  conspicuous  with  their  partiee. 
.r.  The  second. ..•was  so  lamed  by  the  bites  of  venomous  insects  that  he  had  to  be  carried  from 
station  to  station  to  observe  his  angles.  ...  None  escaped.  By  no  means  the  least  of  their 
inconveniences  was  the  want  of  sweet  -water  where  all  was  salt  or  very  brackish5.  . 

From  Jessore  the  party  worked  east  through  Faridpur  and  into  Bakarganj  in 
December  I860*.  In  triangulating  the  great  rivers 

many  difficulties  had  to  be. ..overcome  owing  to  the  vapours  constantly  arising  from  the  -water, 
and  the  lownees  of  the  banks  obliging  us  to  take  our  angles  from  stations  often  on  a  level  with 
the  water.  It  was  by  no  means  easy  to  get  a  steady  and  distinct  view  of  marks  across  the 
river.  Xn  the  mornings  the  fog  was  often  too  dense,  and  when  it  lifted  but  a  short  time  was 
left  ere  the  sun’s  rays. ..made  the  marks  wave  and  dance  beyond  all  hope  of  obtaining  true 
readings.  The  nature  of  the  banks,  frequently  composed  of  a  thin  stratum  of  clay  over 
quicksand,  made  it  difficult  indeed  to  obtain  a  firm  footing,  either  for  ourselves  or  the  theodolite. 
Cutting  lines  through  heavy  reed  and  gigantic  flag  jungles  was  a  Berious  obstacle.  ... 

Not  a  man  could  be  obtained  to  help  us.  ...  We  had,  therefore,  to  do  it  entirely  by  the  aid 
of  our  survey  parties,  and. ..to  go  ourselves  at  their  head,  and  break  through  the  jungle  with 
them.  The  heat  and  exhaustion  were  great.  But  the  men  acted  admirably  and,  reassured 
by  us  and  our  guns,  had  no  longer  any  fear  of  -wild  animals  with  which  these  jungles  abounded. 

Latterly,  when  I  reached  the  low  jungly  churs  lower  down  the  river  I  had  the  mortification 
of  finding,  and  seeing  sometimes  as  I  looked  through  the  telescope,  my  marks  charged  and 
knocked  down  by  a  wild  buffalo*. 

During  his  first  season  in  Bakarganj,  1860-1,  GastreU  had  the  assistance  of  a 
young  military  officer,  William  Stewart,  with  whom  he  triangulated  the  great 
Meghna,  fixing  the  distant  shores  of  Tippera  and  Noakhali  and  the  river  islands. 
Recess  months  were  spent  at  Serampore  where  the  town  and  environs  were  sur¬ 
veyed,  whilst  Stewart  surveyed  the  powder  factory  across  the  river  at  Ishapore4. 

Thuillier  records  that  this  party  was 

one  of  the  oldest  and  best  in  India,  composed  almost,  entirely  of  up-country  men,  some  of 
whom  can  look  back  to  the  days  when  they  were  under  the  lamented  Sir  Henry  Lawrence  in 
the...N.w.v.  [  rv,  226-7,  453  ],  from  whence  the  party  gradually  worked  down  through  Behar 
and  Bengal,  and  for  many  years  under.. .Major  Walter  SherwiU,  now  retired.  ... 

To  the  long  training  in  the  Monghyr  and  Rajmahal  Hills  and  jungles  under  the  above 
officer,  and  later  under  his  talented  successor  Major  Gastrell  in  the  swamps  and  Boonderbun 
jungles  of  Jessore  and  Backergunge,  I  attribute  mainly  the  great  success  the  party  baa  had. 

The  number  of  old  trained  men  have,  however,  greatly  diminished  by  BickneBB  and  death 
since  the  Jessore  District  was  entered6. 


Revision  of  Boundaries 

In  1853,  on  recommendation  by  the  Deputy  Surveyor  General,  Walter  Sherwill 
was  appointed  Boundary  Commissioner  for  the  revision  of  "civil  and  criminal 
jurisdiction  boundaries”.  The  Board  of  Revenue  considered  that  "the  pargannah 
groundwork  on  which  the  fiscal  system  is  built  cannot  be  disturbed”,  but  recom¬ 
mended  “the  re-arrangement  of  mouzas,  grouping  them  into  convenient  thanae 
or  6ub-divisions”  [243].  They  recommended  the  appointment  of  SherwiU  as 
“  Commissioner  for  laying  down  the  boundaries  of  districts. ..in  communication  with 
the  Magistrates  and  Collectors  of  each  districts®  ”. 

Government  directed  that  the  object  of  this  revision  should  be 
to  re-arrange  the  boundaries. ..in  such  a  manner  els  should  most  conduce  to  public  convenience 
and  the  efficiency  of  local  administration,  and  also  to  possess  tho  means  of  further  re-arrange¬ 
ment  when  necessary  by  simple  reference  to,  and  alteration  of,  maps7. 

‘OR  Rev.  18 58-9,  from  DSG.,  21  -4—59.  *10  Cal.  (  178  ),  Da 00*  A  Xaridpur,  1857—60,  4  m.  to  inch. ; 
mbio.  Mric.  60,  66-0-61,  Bakarganj  1-incb  to  m.,  ifruo.  IfiBC.  49-0-59,  I'  main  circnit  charts,  Faridpur, 
1858-9,  litho  SGO.,  1862.  >Report  by  GastrelJ,  OR  Jlev.  1859-60  (  27-0  ).  ‘asm.  Misc.  66-0-61; 
1'  map  Bakarganj,  litho.  1864  ;  60  (  mm.  ),  60—0—59/00,  main  circuit  plots  ;  (  106  ),  Ishapore  Fowder 
Works,  24'  to  mile  ;  10  Cal.  (  177-8  )  Barisal,  16*.  1860-1.  ‘OR.  Ret;.,  1858-61  f  172  ).  *  OR  Rev.  lt. 

Rev.  Bd.  to  Govt.,  19-7-53  (  10-20).  to  od.  Jud.,  6-2-55 (  92  ). 
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For  more  than  twelve  months  from  February  1854  Sherwill  travelled  through 
Bihar  from  one  district  to  another  consulting  district  authorities.  He  prepared 
full  lists  of  the  villages  assigned  to  each  separate  thdna,  and  drew  up  maps  to  illus¬ 
trate  his  schemes.  The  village  names  shewn  on  the  maps  were  those  in  common 
local  use,  alternative  names  used  for  fiscal  purposes  only  being  noted  in  the  register. 
The  new  thana  limits  did  not  necessarily  conform  to  those  of  existing  parganas  ; 
“  the  paramount  object.. .is  that  of  securing  effective  police  administration. ..whatever 
the  discrepancy. ..between  pergunnah  and  thana  boundaries”1. 

Thuillier  was  horrified  at  the  magnitude  of  these  changes  which  involved 
compiling  and  printing  an  entire  new  set  of  maps,  which  is  a  hopeless  business,  and  if  the 
districts  are  to  be  altered  at  all,  they  should  not  be  thus  taken  separately  or  in  isolated  cases, 
but  collectively,  so  that  the  best  general  arrangement  for  the  whole  group  may  be  made.  ... 
Whatever  disturbs  the  geographical  features  of  the  country,  it  will  be  my  duty  to  object  to. 
...  Dividing  a  compact  pergunnah  into  two  separate  zillahs.-.will  entirely  upset  the  survey 
records  and  throw  vast  labour  and  expense  in  this  Department*. 

Amongst  conditions  that  had  to  be  taken  into  account  were — density  of  popula¬ 
tion — suitable  sites  for  thana  headquarters — good  communications  with  outlying 
areas.  The  Ganges  and  other  rivers  had  changed  their  courses  since  the  earlier 
surveys  of  1841-2,  and  the  position  of  diaras,  or  sandbanks,  and  the  riverain  culti¬ 
vation  was  completely  changed. 

Towards  the  end  of  1855,  after  Sherwill  had  completed  his  recommendations  for 
the  eight  districts  of  Bihar,  he  had  to  take  furlough  on  medical  certificate.  On 
his  return  he  extended  the  work  into  the  lower  provinces  ; 

In  the  western  districts. ..I  was  eighteen  months  settling  the  boundaries  of  8  districts, 
having  personally  met  every  Commissioner,  Judge,  and  Magistrate,  for  which. ..I  spent  nearly 
three  months  in  travelling,  going  over  one  thousand  miles. 

In  Bengal  I  have  been  engaged  five  months,  and  during  that  period  by  means  of  an  active 
correspondence,  one  half  of  which  has  been  of  a  demi-official  nature,  I  have  very  nearly  com¬ 
pleted  the  boundaries  of  thirteen  districts. 

During  the  cold  weather.. .the  district  officials  are  out  in  their  districts,  marching  about.  ... 
During  the  hot  weather  I  should  have  every  chance  of  meeting  with  the  different  officials 
when  their  district  work  is  at  an  end,  and  they  are  settled  down  in  their  stations*. 

Thuillier  was  still  unhappy  ;  . 

The  Boundary  Commissioner's  enquiries  are  tedious,  and  the  progress  made  very  limited.  ... 
Alterations  in  sites  of  thannas  as  well  as  in  the  limits  of  their  jurisdiction  are  continually  pre¬ 
senting  themselves,  so  that  the  revised  maps  issued  after  much  labour  of  this  office  speedily 
become  incorrect.  ...  Commissioners  and  other  local  authorities  advance  strong  objections, 
...  and  fresh  propositions  are  everywhere  rife.  ...  The  fiscal  boundaries  are  so  perplexing  and 
intricate,  and  so  utterly  useless  for  all  practical  purposes*. 

In  November  1856  Sherwill  was  appointed  Professor  of  Survey  at  the  College 
of  Engineering  at  Sibpur,  without  detriment  to  his  duties  as  Boundary  Commis¬ 
sioner.  He  made  his  headquarters  at  Dum  Dum  until  he  took  leave  pending 
retirement  in  May  1860.  Two  years  later  Gastrell  was  appointed  to  succeed  as 
Boundary  Commissioner. 

1  dub.  39/68  (  109  ),  Jud.  Dept,  to  DSQ.,  25-9—64.  '  'ib.  (  68-62  ),  21/2-11-64.  *  die.  67/70  (  40  ), 

Sherwill  to  DSG.,  1 1-2-57.  *  OR  Rev.  1857-8,  from  DSG.,  2-4-69. 
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REVENUE  SURVEYS  -.—UPPER  INDIA — BOMBAY — MADRAS 

Upper  India  :  Rohilkhand  —  North-Western  Provinces  <£  Oudh  — Delhi  — 
lidjputana  —  Bundelkhand  —  Central  Provinces  <£■  Berar  —  Punjab  :  Cis-Sutlej  — 
TraTis-Sullej  —  Bari  doab  —  Rechna  <£-  Jech  doabs  —  Sind-Sagar  doab  —  Bombay  — 
Sind  —  Madras.  .  • 

IN  1848  the  Government  of  the  North-Western  Provinces  asked  for  a  re-Burvey 
of  parts  of  the  district  of  Delhi  and  of  Rohilkhand,  and  more  especially  of  the 
unhealthy  forest  tarai  lands  running  along  the  foot  of  theKumaun  Hills.  The 
revenue  surveys  of  Rohilkhand  had  been  carried  out  between  1833  and  1841 
under  Bimie  Browne,  George  Fraser  and  James  Abbott,  in  the  districts  of  Bijnor, 
Pilibhit,  and  Shahjahanpur  {  rv,  221  ].  Though  serving  the  purposes  of  revenue 
assessment,  they  were  far  from  adequate  for  other  administrative  purposes. 

The  survey  of  Rohilcund  ia  known  to  have  been  the  worst  in  theee  Provinces.  The  estab¬ 
lishment  was  the  least  efficient  of  any,  and  the  natural  difficulties  to  be  overcome  the  greatest. 
The  resulting  inconvenience  has  been  most  felt  in  the  northern  pergunnahs  adjoining  the 
hills.  ...  The  measures  for  draining  and  irrigating,  as  well  as  the  natural  increase  of  popula¬ 
tion  and  spread  of  cultivation  is  giving  additional  value  to  these  lands. 

An  accurate  survey  of  them  is  much  required  in  order  to  give  a  Becure  title  to  land,  and  also 
to  facilitate  the  construction  of  works  for  irrigation.  ...  These  two  surveys  in  Delhi  and  Rohil¬ 
cund  will  not  be  mere  revenue  surveys.  The  rivers  and  lines  of  drainage  must  be  laid  down 
as  accurately  as  the  village  boundaries.  There  will  much  levelling1.  .  . 

William  Jones,  now  on  canals  f  rv,  451  ]*,  writes  more  freely  ; 

The  revenue  survey  village  maps  are  most  incorrect,  ...  not  at  all  to  be  wondered  at  when 
we  reflect  on  the  nature  of  the  country  and  the  quantity  of  work  that  the  surveyors  were  ex¬ 
pected  to  furnish  in  the  given  time.  ...  When  they  found  themselves  enveloped  in  a  network 
of  all  but  impassable  nullahs,  overgrown  by  high  green  reeds — ...I  may  be  pardoned  a  smile 
at  the  device  by  which  they  seem  to  have  occasionally  extricated  themselves — the  theodolite 
was  closed,  an  imaginary  circuit  of  zigzag  lines  drawn  in  the  fieldbook  enclosing  an  area  of 
some  square  miles,  and  the  note  "Wild  Elephants"  told  the  rest.  I  have  visited  some  of 
these. ..spots  and  found  smiling  villages  and  very  fair  cultivation.  A  change  may  have  taken 
place,  ...  but  when  I  see  “Wild  Elephants"  I  cannot  refrain  from  a  doubt3. 

Special  tasks  of  the  new  survey  included — 

1st.  The  re-survey  of  such  villages. ..incorrectly  delineated  by  the  former  survey. 

2nd.  Lay  down  from  the  old  survey. ..boundaries  of  all  jungle  tracts  belonging  to  Govern¬ 
ment,  and  of  all  villages  adjoining  the  jungle. 

3rd.  Formation  of  the  Government  forest  land  into  convenient  allotments  for  grants,  each 
of  which  should  bo  named  and  numbered,  and  the  boundary  marked  off  on  the  ground  in  some 
permanent  manner,  and  separately  mapped. 

4th.  Lay  down  with  accuracy  the  course  of  all  Btreams,  ...  basins  of  drainage,  and  sites 
of  existing  works  of  irrigation,  and  the  position  and  extent  of  irrigated  lapds. 

6th.  The  formation  of  pergunnah  maps,  scale  one  inch  to  a  mile,  shewing  village  bound¬ 
aries  and  sites,  and  geographical  features4. 

Areas  for  survey  were  estimated  as — 

Zillah  Shahjahanpoor,  pergunnah  Poorunpoor  Subna,  and  adjoining  forest  lands,  square 
miles,  864— Bareilly,  963— Moradabad,  697 — Bijnaur,  666 — Saharunpoor,  1,092 — Total  4,262 
Bquare  miles,  the  whole  tract.. .along  the  foot  of  the  hills  from  the  Sardah  to  the  Ganges. 

'DDn.  461  (  409-14  ),  m.  to  Home  Dept.,  28-3—48  ;  Re&n.  of  11-5-48.  *6npt-  of  Embanlment*. 
•DDo.  465  (  27-30  ),  JoneB  to  SG.  17-1-48.  'DDn.  624  (  36  ),  DSG.  to  SG.,  6-4-56. 
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,  The  northern  j>ortion*  of  the  dixlrinla  af  Bareilly,  Momdabad,  Skahjahanpoor,  and  Bijnore, 
aa  well  aa  the  Kumaun  forest,  or  bhabur  tarae  [  rv,  473  -r  v,  261  J1,  has  been  left  almost  untouched 
by  the  old  Burvey,  and  the  rapid’  steps  of  improvement  had  entered  these  forests  and  necess¬ 
itated  a  complete  revision-  1, ,  ,  .  .  1  -  .  1  . . ,  .  ■ , 

The  first  and  great  objeot  of  this  survey  was  to  obtain  the  most  perfect  and  minute  topo¬ 
graphical  delineation  of  the  whole  tract — ...the  general  fall  of  the  ground — a  fair  and  precise 
representation  of  every  square  mile — maps  fit  in  every  respect  for  the  various  schemes  of  local 
improvement.. .in  contemplation.  The  forest  had  to  be  penetrated  and  the  glades  of  grass 
divided  from  the  ranker  jungle,  the  hill  streams  traced  out  to  their  sources,  swamps  defined, 
and  trees  of  importance  and  character  blazed  and  notched  for  boundary  marks,  whilst  the 
general  levels  and  the  accurate  delineation  of  all  streams  and  watercourses  were  intended  for 
the  better  prosecution  of  the  works. ..for  irrigation*. 

Donald  Vanrenen  was  given  charge  and  started  survey  in  Shahjahanpur,  Novem¬ 
ber  1848,  with  headquarters  at  Bareilly.  ,  He  wrote  to  the  Collector  ;  .  . 

A  survey  party  will  leave  this. ..for  Shahjehanpoor  early  next  month  and. ..the  survey  of 
Poorunpoor  Subna  with  adjoining  forest  land  will  be  commenced  in  the  beginning  of  November, 
provided  your  work  is  sufficiently  advanced.  ...  I  have  received  strict  orders  not  to  take  up 
the  survey  of  any  circuit  unless  the  village  boundaries  have  been  demarcated,  and  the  thakbust 
papers  are  in  my  possession  [  247-8,  254  ].  ...  May  I. ..solicit. ..a  moojmillee  map  of  pergunnah 
Poorunpoor  Subna  as  soon  as  practicable,  as  on  the  receipt  I  shall  dispatch  my  line-cutters 
to  prepare  the  lines3.  . 

Giving  Hoppner  and  Burgess  charge  of  detachments  in  Shahjahanpur  and  Delhi 
respectively,  Vanrenen  himself  took  charge  in  Bareilly  where  he  found  355  Bquare 
miles  of  new  village  survey  essential,  since  the  old  village  maps  showed 
grave  discrepancies  between  the  boundaries  of  conterminous  villages,  making  it  doubtful 
which  was  the  more  correct.  ...  It  was. ..necessary  that  the  new  maps  should  not  only  shew  the 
course  of  all  natural  streams  and  artificial  watercourses,  but  also  the  boundaries  of  villages 
through  which  they  passed.  The  true  boundaries  could  not  be  determined  from  the  old  maps. 
In  Shahjahanpur  109  square  miles  were  surveyed 

Government  forest  lands,  with  villages  adjoining,  all  surveyed  as  far  as  boundaries  could 
be  determined  from  records  of  former  professional  survey,  and  from  explanations  of  local 
officers.  ...  Kucha  pillars  built  along  their  boundaries  will  be  replaced  by  pukka  when  the  few 
disputes  have  been  settled. 

In  north  Bareilly  an  assistant  was  employed  on  levelling  ;  11  -  • 

•  Four  circuits  of  levels  have  been  taken,  area  438  square  miles.  The  levels  have  been  cal¬ 
culated  -with  reference  to  the  kerb  at  the  pukka  well  opposite  the  Tanduh  police  choki*,  which 
has  been  assumed  as  zero.  Triangular  masonry  pillars,  with  a  square  foundation  which  is 
flush  with  the  ground,  have  been  built  along  the  lines  of  level.  ...  The. ..levels  exhibit  a  fall  of 
164  feet  in  14  miles,  or  11-7  feet  per  mile.  ...  The  Bamoaree  road  levels. ..show  a  fall  of  192 
feet  in  8  miles,  or  16|  feet  per  mile.  ... 

The  great  sickness  among  the  people  is. ..in  a  great  measure  owing  to  deficiency  of  proper 
drainage,  and  to  the  number  of  swamps  that  are  allowed  to  exist.  Some  of  these  swamps 
are  formed  from  the  reckless  manner  that.. .artificial  watercourses  are  cut  for  irrigation  purposes, 
the  water  not  required  by  the  cultivator  being  permitted  to  run  waste  to  flood  the  low  country. 
During  the  recess  months,  of  1849  and  1850  a  survey  was  made  of  Naim  Tal  ; 

A  base  was  measured  on  the  only  spot  suitable,  ...  a  small  level  plain  at  the  west  end  of 

the  lake .  Six-feet  standard  steel  bars  were  used.  Two  careful  measurements  gave  a  length 

of  486-6  feet  without. ..any  perceptible  difference .  .  , 

A  general  map  has  been  compiled  and  46  estates  surveyed  and  mapped.  The  estates 
have  been  surveyed  like  a  village,  and  the  superficial  area  of  each  given.  The  boundaries  of 
each  estate  are  inserted  on  the  general  map. ..with. ..the  horizontal  measurements.  Mr. 
8andereon’s  survey  will  undergo  a  searching  examination. ..and. .3  map  assimilating  to  the  map 
of  Mussoory  by  Capt.  Wm.  Brown  [  rv,  220-1  ]  will  be  a  matter  of  time. 

The  numerical  data  of  the  triangles  are  inserted  on  the  Map  of  Nainee  Tal,  beautifully 
drawn  by  Mr.  E.  W.  Hoppner.. .on  the  large  scale  of  8  inches  to  one  mile.  ...  Separate  maps 
of  every  estate  having  a  definite  boundary  have  also  been  lodged  in  the  office  of  the  Senior 
Assistant  Commissioner,  Kumaon,  neatly  executed  by  Mr.  Sanderson8.  , 

* bhabur  «=*  porous  ;  absorbing  mountain  torrents  beneath  boulders  ft.  gravel  ;  Imp  Oaz,  X3  (371  ); 
xxiv(133).  1  DDn.  624  (  38  ),  DSQ.  to  SG.,  5  4  66.  *  DDn.  485  (  6  ),  20-9— 48  mujmal  =•  summary 

or  abstract. ’  '  :  *Tanda,  12  m.  north  of  Rimpur.  *  DDn.  485  (  A  4-12  ),  Reports  for  1848-0  ft  1849-60, 
12-12—49  ft  20-1— 81  ;  map  of  Naini  Tal  on  scale  12  inobee  to  mile. 
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Wlien  the  party  entered  Shahjahanpur  in  December  J849  it  was  found  that  all 
old  trijunction  marks  had  been  destroyed,  and  that  the  district  authorities  had  not 
been  able  to  demarcate  the  village  boundaries  afresh.  The  surveyors  had,  therefore, 
to  lay  down  the  boundaries  “with  the  co-operation  of  the  zarriindars" , 
the  only  deviation  between  the  old  and  present  boundary  being  that  whereas  the  former  was 
carried  in  innumerable  and  eccentric  turns,  the  latter  has  been  taken  in  straight  lines  from  pillar 
to  pillar.  ...  The  consent  of  the  zemindars  to  straightening  the  boundaries  was  obtained.  ... 

The  boundary  surveyed. ..between  Bareilly  and  Shahjehanpore  was  obtained  from  the 
Shahjehanpore  professional  maps.  ...  The  dispute  about.. .the  correct  boundary.. .has  arisen 
from  the. ..common  boundary  not  having  been  adhered  to  by  former  professional  surveyors.  ... 

The  survey  in  Poorunpoor  Subna  is  comprised  in  one  general  map  on  which  the  Government 
forest  grants  are  inserted  and  numbered.  Separate  mapB  have  been  made  of  each  grant  and 
bound  in  one  volume  ;  ...  maps  of  62  villages  conterminous  to  the  foreet...in  a  separate  volume.  ... 

In  the  teraee  pergunnahs  of  Roodurpoor,  Kulpooree,  and  Gudderpoor  [  of  Bareilly  ],  the 
detail  survey  has  been  thoroughly  examined,  and  in  many  parte  re-Burveyed.  In  Gudderpoor 
especially  the  former.. .survey  was  bo  imperfect  that  all  the  principal  rivers  and  gools  f  water¬ 
courses  ]  have  been  re-surveyed,  and  fresh  maps  of  the  three  pergunnahs  compiled.  ... 

The  country. ..is  bo  extremely  difficult  of  access,  even  when  aided  by  elephants,  and  the 
season  for  surveying  so  short,  extending  only  from  February  to  the  middle  of  April,  that... 
a  small  gool  or  unimportant  nullah  may  have  been  omitted  because  not  seen.  ; 

During  season  1849-50,  village  survey  was  completed  in  five  other  Bareilly 
parganas,  three  of  which  were  allotted  to  Burgess  on  bis  arrival  from  Delhi  in 
January  1850.  The  total  area  surveyed  in  Bareilly  was  560-88  square  miles 
covering  616  villages1.  Bines  of  levelling  were  also  run  through  Bareilly  District 
during  season  1850-1,  Owing  to  the  swampy  nature  of  the  country  work  in 
Mora&bad  could  not  commence  till  the  beginning  of  January  and  in  Bareilly  not 
before  the  end  of  that  month.  Burgess  had  to  withdraw  his  detachment  on  1 1th 
April  “owing  to  the  very  severe  sickness  that  broke  out”. 

Vanrenen  thus  describes  traverse  work  through  the  tarai  ; 

Anything  like  accurate  chain  measurement. ..must  be  out  of  the  question.  Even  when 
lines  are  cut  through  the  graas,  the  Btumps  are  worse  than  before.  I. ..directed  the  boundary 
surveyors  in  following  out  such  streams  to  keep  to  the  comparatively  open  ground  above  the 
high  banks,  and  leave  the  interior  surveyors  to. ..survey. ..the  contortions  of  their  courses  with 
the  prismatic  compass.  [  By  ]  so  doing. ..theodolite  stations  are  likely  to  be  of  some  permanency, 
while  on  the  low  banks  of  the  river  they  are  destroyed  by  the  great  floods,  and  for  such 
intricate  work..  J  look  upon  the  prismatic  compass  as  the  better  instrument  of  the  two.  ... 

I  had  the  positions  of  remarkable  trees  carefully  noted  and  the  trees  themselves  blazed 
with  a  cross,  and...in  the  maps  these  are  shown  by  a  red  cross  with  the  name  of  the  tree.  ...  A 
coarse  carpenter  should  accompany  each  party  for  this  purpose.  ...  Through  the  forest  to  the 
south  of  Bilheree  I  had  strong  tent  pegs  charred,  driven  into  the  ground,  and  the  head  covered 
with  a  gbura  of  charcoal  turned  upside  down,  and  a  mound  thrown  over  the  whole.  ...  They 
should  be  more  permanent  than  even  masonry  pillars.  ... 

It  is  impossible  to  say  what  work  there  may  be  in  the  forest.  There  are  portions  that 
should  be  examined  and  any  open  glade  surveyed,  with  the  remains  of  any  former  villages.  ... 
The  forest  is  so  thick  and  the  brushwood  and  creeping  plants  render  exploring  no  easy  matter, 
even  with  elephants,  having  almost  to  cut  one’s  way  through  it.  ... 

The  surface  of  the  pergunnah  is  one  uniform  plain,  without  a  hill  or  rising  ground  to  give  a 
variety  to  the  view,  and  from  its  proximity  to  the  sub-himalayan  mountains  is  much  depressed 
towards  the  south.  ...  The  nuddees... discharge  their  waters  with  great  rapidily.  ... 

The  main  circuit  of  this  pergunnah  was  surveyed  by  Hussain  Baksh  in  1849-50,  a  first-rate 
and  most  trustworthy  native  surveyor  [  264  ],  and  the  field  data  put  up  and  calculated  by  Mr.... 
Johnson.  In  the  ensuing  season  he  was  detached  to  complete  the  survey  of  the  village  bounds 
and  their  details,  ...  making  as  complete  a  revenue  Burvey  as  possible,  noting  every  remark¬ 
able  tree  or  object.. .to  serve  as  landmarks  for  the  guidance  of  the  Collector’s  people.  ... 

A  circuit  of  levels  towards  the  close  of  the  Beason  was  carried  round  the  pergunnah  by 
Sergt.  Millard.  ...  Two  cross  sections,  one  along  the  high  road,  and  the  other  following  generally 
the  .oourse  of  the  Gogee  nuddee...were  also  conducted  by  him.  The  heights  will  bo  found- 
on  the  general  map,  as  well  as  the  several  bench-marks  established  for.. .the  canal  officers. 

,mrio.  31  (67),  Route  Svy.  to  Naini  Til,  1849-51  ;  DDn.  485,  Report  for  1849—50,  by  Vanrenen, 
20-1-61  ;  Vanrenen,  Burgess,  Hoppnor,  Daniel  Biyth,  Sanderson,  Edw.  Johnson,  Millard,  Wallace. 
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The  “hudbust”  papers  furnished  by  the  Collector. ..were  most  deficient.  ...  They  were 
rough  rectilinear  figures  denoting  the  number  of  pukka  pillars  round  the  village,  ...  in  several 
casoe  faulty  and  inaccurate  [  299—300  ].  Thus,  whilst  in. ..one  village  the  pillars  were  put 
down  two  in  number,  those  very  pillars  were  noted  in  the  adjoining  village. ..as  three,  and 
straight  lines  drawn  between  them  rejecting  every  notable  object,  even  rivers  and  nuddeea.  ... 

In. ..the  former  professional  survey. ..in  very  few  instances... — and  those  only  when  form¬ 
ing  boundaries  of  villages — were  the  courses  of  large  nuddeee  traced  throughout.  In  most 
casee  their  entrances  and  exits  were  noted  on  the  boundary,  and  no  more,  whilst  every 
remarkable  object  and  the  consequent  facilities  for  irrigation.. .were  apparently  forgotten. 

Towards  the  close  of  the  season. ..sickness  was  breaking  out  in  every  field  party.  The 
northern  villages  required  extensive  clearing  of  forest  trees  and  long  grass  to  enable  the  survey 
parties  to  trace  out  the  innumerable  hill  streams  and  watercourses  with  tolerable  accuracy,  and 
the  coolies  who  were  sent  at  first  never  missed  a  favorable  opportunity  of  decamping,  leaving 
often  their  clothes  and  wages  behind,  so  great  was  the  dread  of  entering  the  terae,  and  the  fatigue 
entailed  on  burning  the  rank  grass  [  49,  252,  456  ].  ... 

But. ..the  months  of  April  and  May  were  the  only  ones  for  carrying  the  survey  through  the 
forest  and  grass,  which  could  then  be  burnt  down  at  less  labour  and  cost  than  in  the  cold 
weather.  ...  I  intimated. ..that  I  would  leave  no  one  behind,  and  would  be  the  last  to  quit  the 
pergunnah,  and  that  only  when  I  was  satisfied  with  the  accuracy  of  the  work  by  a  personal 
inspection.  ...  By  the  1st  of  May  the  whole  survey  was  complete. 

The  establishment  took  the  field  on  the  29th  November  [  1850  ]  though  no  revenue  survey 
operations  were  commenced  till  January  owing  to  the  state  of  the  country.  ...  Adjournment 
for  the  recess  was  from. ..Bareilly. ..on  the  10th  April,  and  from  Moradabad  on  the  1st  May. 
In  both  instances  sickness  had  broken  out,  ...  those  in... Bareilly... having  suffered  most1. 

In  1851,  the  survey  was  divided  into  two  separate  charges,  Vanrenen  taking  the 
western,  or  Moradabad,  area  and  allotting  the  Pilibhit  and  Bareilly  area  to  Burgess. 
“The  survey  of  the  northern  pergunnahs  of  Suharunpore  is  now  in  progress  under 
Mr.  Dodsworth,  and  need  not  engage  Lieut.  Vanrenen’s  attention  r  263  J  ”2.  Work 
during  season  1851-2  for  the  west  division  lay  in  Chukhata  bhabur  of  Kumaun 
[  259  n.i  ],  at  the  foot  of  the  hills,  about  203  square  miles  in  area. 

Lieut.  Hamilton,  who  joined  on  the  27th  of  January,  was. ..making  a  circuit  of  village 
levels.  It  was  my  intention  to  have  furnished  a  complete  sot  of  levels  of  all  the  villages,  but 
the  cholera  which  had  been  raging  throughout  the  field  season  breaking  out  with  increased 
virulence  in  the  northern  parts  of  the  bhabur  early  in  March  compelled  me  to  withdraw  my  native 
surveyors.  ...  The  survey  of  the  Chukhata  bhabur  is  comprised  in  52  villages  and  3  forest  tracts. 
...  This  small  area. ..took  the  whole  establishment  3  months,  but.. .nothing  could  be  done  till 
January  except  village  survey  owing  to  the  denseness  of  the  forest. 

The  party  was  then  withdrawn  south  to  Rudarpur,  where  detailed  survey  was 
carried  on  till  the  end  of  April ; 

The  professional  survey  of  the  18  villages  of.. .Kasheepore... which  do  not  appear  to  have 
been  included  in  the  former  survey  by  Capt.  Browne,  was  commenced  in  the  season  1860-1, 
and  finished  in  1851-2.  Many  of  the  boundary  pillars  having  been  destroyed  during  the  rains, 
they  were  rebuilt.  ...  The  work  was  entrusted  to  Mr.  Hoppner5. 

Burgess’s  work  in  the  Pilibhit  area  included 
a  minute  revenue  and  topographical  survey  of  the  Deoha  River.. .to  facilitate  the  annual  settle¬ 
ment  of  the  alluvial  lands,  ...  77-6  square  miles.  ...  Survey  of  the  Bilheree  forest  and  villages 
remaining  incomplete  from  the  previous  year,  ...  32  square  miles.  ...  Survey  of  the  Pilleebheet 
forest  and  villages  adjoining  ...to. ..enable  the  boundary  between  the  forest  and  villages  to  be 
permanently  settled,  ...  32  square  miles.  ...  Survey  along  the  Kala  River,  ...  with  levels  to... 
[judge]  the  feasibility  of  draining  the  swamp.  ...  Survey  of  the  Kumaon  forest,  or  bhabur, 
between  the  Saidat  and  Sookhee  rivers.  ...  Minute  survey  of  the  city  of  Pilleebheet.  The 
resurvey  of  the  newly  settled  boundary  between  pergunnah  Poorunpoor  and  Beesulpoor4. 

On  his  triangulation  along  the  Deoha  River  he  used 
a  cheap  and  simple  kind  of  reflecting  Bignal,  ...  requiring  no  one  to  attend  to  it.  Merely 
a  piece  of  bright  tin  (  a  little  quicksilver  may  be  rubbed  over  it  to  increase  the  brightness  ), 
slightly  bent  in  the  form  of  a  screw,  suspended  by  a  string  over  the  station.  This  spun  round 
by  the  action  of  the  wind  reflects  the  sun  some  distance6.  ,  . 

'  1 

1  DDa.  485  (  18  )  ;  Report  1850-1,  D.  C.  Vanronen,  18-12—51  ;  VBJO.  19  (  37  ),  pargana  Bazpoor,  Moradi - 
bid,  2-inoh  scale,  1850-1.  *  DDn.  682  (  1 13  ),  to.  to  DSG.,  23-6—51.  *DI>n.  485  (  19  ),  Report  1851-2, 

Vanrenen,  10-12-62.  <10  Cat.  (  220  )  ;  mbjo.  17  (  30,  31  ),  w.  RohilkaDd,  J-incb,  1846-54.  *  DDu.  485  ; 

Report  1861-2,  Burgeaa,  23-5-63  ;  also  A’  W  P.  Stl.,  na  (  228,  374  ),  with  mape. 
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In  1852,  it  was  decided  to  employ  Vanrenen’s  party  for  two  more  Beasons,  and 
that  of  Burgess  for  one  only; 

Lt.  Vanrenen’s  party  to  survey  the  Ramgunga  and  Ganges  from  the  southern  limit  of  the 
Moradabad  Distriot  as  far  as  his  party  oan  reach  by  the  lBt  January,  then  to  enter  the  forest 
of  Kotah  and  Kasheepoor.  In  the  following  Boason,  1863-54,  the  work.. .will  include  a  survey 
of  the  Gurhwal  outer  range  of  hills  and  dhoons.  ... 

Lt.  Burgess  will  commence  on  the  Ramgunga  at  the  boundary  of  the  Bareilly  District,  and 
survey  down  the  river  as  much  as  possible  till  the  1st  January.  He  will  then  complete  his  part 
of  the  forest  and  afterwards  resume  the  river  survey1. 

Vanrenen’s  riverain  survey  along  the  Ganges  was  of  particular  value,  not  only 
because  the  constant  meanderings  and  floods  of  the  river  made  earlier  surveys 
long  out-of-date,  but  also  because  these  earlier  surveys  had  not  covered  both 
banks.  No  riverain  survey*  is,  of  course,  of  any  permanent  value  unless  it  lays 
down  permanent  marks  at  a  safe  distance  from  erosion  by  the  wandering  waters 
[  297  ] ; 

Owing  to  the. ..absence  of  all  connection  of  all  the  old  surveys  of  the  districts  on  either  aide 
of  the  Ganges  River,  the  surveys.,  .shewing  the  entire  river  with  its  sandbanks  and  islands  and 
the  lands  of  sin  entire  village  with  all  geographical  features  on  both  banks,  are  most  valuable*. 

Of  the  similar  surve}'  along  the  Oudh  bank  of  the  Ganges  opposite  Cawnpore  in 
1860-1  [  264  ],  it  was  pointed  out  that  “the  value  of  these  river  surveys  shewing  all 
lands  of  secretion  and  decretion  is  not  to  be  over-estimated.  A  similar  survey  in 
Rohilcund  of  the  Ramganga  and  Ganges  rivers  and  adjoining  villages  in  1852-3—4, 
was  highly  appreciated3  ”. 

On  the  close  of  season  1853—4,  Vanrenen  moved  his  party  to  Jubbulpore. 

In  his  report  for  1852-3,  Burgess  describes  work  in  the  tarai  ; 

The  jungle  was  heavier  this  year  than  it  has  been  for  years.  The  rain  throughout  January 
prevented  it  being  burnt  till  late,  and  when  I  last  passed  through  it  at  the  end  of  last  month 
[  October  1863  ]  a  sea  of  waving  grass  covered  forest  and  savannah  alike.  ... 

The  forest  between  Captain  Ramsay’s  road,  the  limit  of  last,  year’s  operations,  and  the  foot 
of  the  hills. ..has  been  surveyed. ..without  incurring  very  heavy. ..expense  in  clearing  lines,  and 
sufficiently  accurate  for  any  purpose.  ...  The  ground  is  broken  into  inaccessible  ravines,  and 
overgrown  with -thorny  jungles  through  which  it  is  necessary  to  creep.  ...  Regular  tracks..  Are 
few  and  far  between,  especially  in  the  east. 

The  heavy  jungle  below  the  hills. ..rendered  it  next  to  impossible  to  survey  the  peaks  trig¬ 
onometrically.  ...  The  levels  of  the  Mala  swamp  have  been  retaken  throughout.,  and  Bbew  a 
surprising  amount  of  fall. ..that  will  render  the  drainage  a. ..comparatively  earn.-  matter.  ... 

Masonry  chabutras,  even  with  the  ground,  have  been  built  at  the  theodolite  station  round 
each  village  triple-junction.  ...  These  are  to  be  covered  with  a  mound  formed  of  the  earth 
dug  from  a  ditch  round  them,  and  will  protect  the  masonry  from  the  worst  destroyers  of 
boundary  pillars — oow-boys4  [  470  ]. 

Being  now  ordered  to  Bundelkhand,  Burgess  left  for  Cawnpore,  where  he  spent 
the  recess  months  of  1853,  and  made  a  survey  of  the  city  and  cantonments  [  267  ] 
in  a  most  minute  manner  on  the  scale  of  20  inches  to  1  mile.  It  contains  an  amount  of  work 
equal  to  two  or  three  ordinary  pergunnahs.  ...  The  season  has  been  the  mOBt  fatal  known  for 
years. ..by  the  dreadful  loss  of  life  in  h.m.  70th  Regiment,  and  the  European  Artillery  Company  ; 
one  quarter  of  the  entire  regiment  having  been  carried  off. 

The  Cawnpore  survey,  though  complete,  still  requires  a  good  deal  of  examination,  and 
probably  correction,  and — should  the  establishment  again  adjourn  to  this  station  nextreoeas — 
it  will  be  done. ..and  a  hydrographical  map  prepared. ..to  assist  the  drainage  arrangements6. 

Thuillier  thought  that  the  running  of  levels  for  drainage  and  irrigation  projects 
-would  have  been  better  left  to  a  special  party  ;  and  did  not  think  that 
this  attempt  at  combining  levelling  pari  passu  with  the  revenue  survey  operations  have  an¬ 
swered  any  real  practical  end  ;  ...  too  much  was  expected  from  the  Surveyor.  ...  The  subject 
of  contouring  this  part  of  the  country  in  conjunction  with  the  survey  was.. .strongly  advocated 
by  the  late  Lieut.  Governor  [James  Thomason,  rv,  471  ],  but  was  shewn  to  require  special  and 
independent  agency,  and  pecuniary-  grants  for  its  accomplishment,  and  accurate  topographioaJ 
maps  for  its  delineation*  [  67  ]. 

’Dl)n.  485  (  20),  Report  1851-2,  YanrBnen,  10-12—62.  »Dl>n.  624  (  38  ),  ib.  (  38  ).  .  ,0RTU n 

1&5S-C1  (  103  )  ;  cf.  Rirrrain  Bvn*Ve  ■  SI.  xxiv.  *DDn.  485  (  26  ),  24-11-53.  ‘DDn.  485; 

Report  1852-3,  BurgeRs,  24-11-53.  *DDn.  624  (  40  ),  DSQ.  to  SG.  6-4-56. 
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Similar  requests  had  been  made  in  the  Punjab  where  the  Surveyor  General  held 
that  such  work  could  not  be  undertaken  by  the  revenue  survey  parties,  though  it 
was  arranged  to  survey  the  canal  bench-marks  [  67-8  ].  ■  .  >  1  ’ 

■  I.M  r  oj-.-  . I!  ■  NoBTH-WESTEBN  PROVINCES  &  OtTDH  ' 

. I'-ilv-  —  ui  !  ..  •’  "  .  .  •  .•  •  •  . .  •  • 

During  Thomason^s  administration  several  surveys  were  carried  out  by  district 
officers  of  the  N.w.p.  In  Farrukhabad  the  pargana  of  Sukrawah  was  measured  by 
the  local  authorities  between  1844  and  1845,  in  order  “to  settle  this  pergunnah, 
though  it  is  held  as  a  zemindari,  to  protect  the  rights  of  the  peasants”1. 

In  Dehra  Dun,  a  re-survey  was  carried  out  during  1847  and  1848  under  Alexander 
Ross,  Superintendent  of  the  Dun,  which  superseded  much  of  the  work  carried  out  by 
William  Brown  during  1839-40  [  rv,  220  ].  The  settlement  based  on  Brown’s  survey 
had  been  made  on  a  20-year  basis,  but  the  failure  then  to  demarcate  any  boundaries 
compelled  “an  entire  remeasurement  of  every  mouzah  in  the  district”*.'  ■ 

Comparison  of  the  vernacular  papers  of  the  first  survey  with  the  returns  of  the  late  resurvey 
ehow  the  absence  of  communication  between  the  Revenue  and  Survey  officers,  both  previous 
to  the  commencement  and  after  the  completion  of  the  survey.  ... 

No  attempt  appears  to  have  been  made. ..by  the  revenue  authorities,  to  define  the  bound¬ 
aries  of  each  village.  ...  The  zemindars. ..pointed  out  to  the  Surveyor. ..the  boundaries  they 
wished... which  were,  in  the  absence  of  disputes,  surveyed  and  mapped  accordingly.  No  care, 
however,  was  taken  to  ensure  the  erection  of  boundary  pillars,  by  which  alone  was  there  a 
chance  of  preserving  these  limits  [  293  ]. 

Except  in  the  highly  cultivated  tracts  almost  all  the  villages  have,  during  the  last  8  years,  ... 
entirely  altered  both  in  shape  and  size.  ...  Some  villages  have  become... enlarged  to  nearly 
double  their  orginal  size,  while  weaker  villages  have  suffered  by.. .encroachment.  ... 

The  general  correspondence  of  the  late  resurvey  with  the  English  returns,  and  not  with  the 
khusrah  measurements,  prove  that’  the  original  khusrab  must  in  most  cases  have  been  very 
inaccurate.  ...  Whilst  the  admirably  executed  scientific  village  maps  have  lost  half  their  value, 
the  vernacular  survey  papera  possess  no  value  whatever. 

•  I  thought  it  best.. .to  mark  off  the  boundaries  of  each  village  according  to  existing  possession, 
using  the  English  maps  as  a  check:  In  the  resurvey  the  plan  followed  has  been  to  mark  off... 
the  boundaries  of  each  mouzah,  ...  and  then  to  survey  it,  preparing  a  shujrah  and  khasrah  of 
each  [  rv,  205  ].  ...  The  work  of  the  ameens  which  closely  followed  on  the  demarcation. ..was... 
tested  by. ..the  settlement  establishment,  which  again  was  followed  by  myself  or  the  tehsildar. 

The  discovery  of  slovenly  or  inaccurate  work  entailed  on  the  ameen  a  repetition  of  his 
labour  without  remuneration.  A  few  such  instances  had  the  most  salutary  effect. 

The  Superintendent  called  attention  to  the  great  difficulty  of 
procuring  ameens  in  consequence  partly  of  the  demand  for  ameens  in  cis-and  trans-Sutlej 
States,  and  partly  of  the  laborious  and  unremunerative  character  of  the  work  in  a  barren  and 
uneven  country  like  the  Doon.  ...  It  was  not  until  I  offered  the  unusually  high  rates  of  Ra.  4 
per  100  acres,  and  Rs.  2  per  100  uncultivated  acres,  that  I  succeeded  in  getting  any*.  . 

The  only  professional  assistant  that  Ross  had  in  this  resurvey  was.  William  Dods- 
.worth,  the  canal  surveyor  fiv,  390,  397;  V,  261  ].  .  .  . 

During  season  1854-5,  a  small  detachment  under  Hoppner  was  deputed  from 
Vanrenen’s  party  to  survey  the  forest  areas  of  north  Gorakhpur  that  were  being 
divided  into  grant  blocks  of  1,000  acres.  The  boundaries  of  112  square  miles  were 
thus  cleared  and  demarcated.  A  further  280  square  miles  was  surveyed  by  another 
detachment  under  George  Hamilton  and  then  James  Vaughan  during  seasons 
1856-7.  “In  addition  to  his  own  immediate  duties  the  sub-assistant  has  been 
employed  in  instructing  ameens  and  putwarries  for  the  local  authorities”4.  ‘  ‘ 

At  the  end  of  1859  a  revenue  survey  party  under  Frederick  Anderson  was  moved 
down  from  the  Punjab  to  take  up  the  Burvey  of  the  newly  formed  district  of  Partab- 
garhin  the  south-east  corner  of  Oudh5  [275  ].  Though  the  Chief  Commissioner  recom¬ 
mended  that  the  professional  survey  “should  partake  more  of  a  skeleton  character, 

i«/l  ;  »  ’  *  *  >  *  I  '■  *  * 

V  Bel.  1,  1847  (  249  ).  *from  8upt.  .Dun.  12-6-60  ;  Di*i  Oau  VP.  J  (  103-21  );  * SeUmi.  of 

DDn.  (  17-61  ).  4Bvy.  closed  Aug.  1857 ;  DDn.  485  ;  Hoppnar  to  Collx.,  31-1-66  ;  DDn.  624  (  39,  61., 
160  ),  from  DSG.,  1-2—67.  *0udh  tr.  to  Britiuh  role  from  Fob.  1856. 
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omitting  the  interior  detail  Burvey,  which  is  not  needed  for  the  settlement  purposes”, 
the  Government  of  India  on  advice  of  the  Deputy  Surveyor  General  directed  that 
the  Burvey  Bhould  follow  the  lines  of  the  Punjab  Burveys  and  give  ,  ■ ,  - 

the  fullest  detail  as  to  all  the  specifications  of  land  and  the  professional  village  maps  on... 
scale...  4  inches  to  the  mile,  replete  with  every  information,  ...  the  survey  to  show  all  topo¬ 
graphical  features  whioh  the  scale  is  capable  of  representing.  The  interior  detail  measurement 
of  cultivation,  waste,  fallow,  is. ..carried  out  in  all  its  integrity,  ...  a  standard  or  basis  where 
the  native  detail  measurements  of  fields  for  settlement  purposes  can  be  oompared  and  checked1. 
The  khasrah  Burvey  was  controlled  by  the  civil  revenue  authorities. 

Anderson  had  hardly  started  work  in  Partabgarh  when  he  was  deputed  to  the 
Nepal  frontier  as  one  of  the  British  Commissioners  for  the 

settlement  of  the  boundary  between  Oudh  and  Nepal.  This  Commission,  composed  of  two 
British  [Anderson  and  the  Deputy  Commissioner,  Gorakhpur  ]  and  two  Goorkha  officers, 
assembled  at  Bhugora  Tal  north  of  the  Taptee  River  on  26th  January  1860,  ...defining 
and  laying  down  the  line  of  boundary  lately  ceded  by  the  British  Government  to  Nipal  [  185  ]. 

Survey  commenced  from  the  old  boundary  near  the  Bhuohkewa  Naka  Pass  north  of  the 
well-known  fort  of  Bhinga...[  and  ]  joins  the  Rohilcund  boundary  at  the  village  of  Khujjoorea, 
district  Shahjehanpoor,  where  the  old  pillars  are  to  be  found.  Thus  the  new  boundary  line, 
measuring  in  its  sinuosities  162  miles,  is  permanently  marked  by  211  masonry  pillars.  .A.  large 
shoe  of  the  Khyreghur  Forest,  containing  very  valuable  saul  timber,  and  highly  appreciated 
as  hunting  ground,  ...  has  been  made  over  to  the  Nipalese.  ...  It  was  also  an  objeot  to  restore 
to  the  Nipal  Durbar  their  old. ..possessions  as  they  existed  in  1811  and  1816*. 

Anderson  rejoined  his  .party  to  recess  at  Naini  Tal  by  the  end  of  May  1860. 

A  second  party  raised  by  Donald  Vanrenen  commenced  the  survey  of  Unao 
District  in  October  I860.  Besides  completing  926  square  miles  that  had  been 
properly  demarcated  in  advance,  both  banks  of  the  Ganges  were  surveyed  [  262  j8. 

,  't  .  ..Delhi  .  ...... 

In  addition  to  the  survey  of  north  Rohilkhand,  the  Government  of  the  North- 
Western  Provinces  had  asked  for  survey  in  the  Delhi  territories  of  the  “decayed  em¬ 
bankments”  of  the  ancient  canal  system,  and  of  the  pargana  of  KotKasim  which 
had  lately  been  taken  over  from  the  King  of  Delhi4.  These  surveys  were  allotted  to 
a  detachment  of  Vanrenen’B  party  under  Burgees  and  defined  as —  •  -  • 

1st.  The  topographical  survey  of  the  tract  adjoining  the  city  of  Delhi  on  the  south  side. 
2nd.  The  revenue  survey  of  pergunnah  Rot  Kassim.  ...  3rd.  Laying  down. ..boundaries  of 
the  several  jagheers  in  Jhujjur,  Lahoroo,  Furrucknuggur,  Potaondee,  Doojana.  ... 

For  the  topographical  survey... south  of  Delhi  the  Surveyor  will  check  in  the  present  revenue 
survey  map  by  a  series  of  triangles  judiciously  thrown  over  the  whole.  He  will  then  furnish 
two  maps. ..on  the  scale  of  1  mile  to  1  inch.  One  of  these  will  shew  the  basins  of  the  several 
lines  of  drainage,  and  the  remains  of  the  old  bunds,  and  the  other  will  shew  the  position  of  all 
the  ruins  and  objects  of  archaeological  or  historical  interest6. 

The  revenue  survey  map  here  referred  to  was  that  based  on  Oliver’s  survey  of  1822—8 
[  m,  155-6  ]  as  extended  by  Brown  1838-41  [  rv,  218-9  ]•  Kot  Kasim  was  surveyed 
by  William  Sanderson  at  the  end  of  1848 ;  -  .  .. 

The  work  is  good  in  every  way.  The  comparisons  between  the  khusreh  and  professional 
maps  were  made  by  Lieut.  Burgess,  and  where  discrepancies  existed  a  reeurvey  of  the  boundary 
was  ordered.  The  villages  contained.. .have  all  been  made  over  to  the  Maharajah  of  Jypore*. 

.  The  survey  of  the  jagirs  was  carried  out  by  surveyor  Husain  Baksh  [  260  ],  and 
consisted  only  in  the  traversing  of  their  external  boundaries  and  determination  of 
their  areas.  .  Vanrenen  instructed  Burgess  that  it  should  be  •  .  ..  . 

surveyed  in  three  or  more  convenient  portions.  ...  Unless  some  kind  of  supervision  is  exercised 
...on  Hoosain  Buksh’s  circuit  survey  as  he  oompletee  each  circuit,  his  work  may  turn  out  to  be 
very  incorrect .  As  each  circuit  is  closed,  it  should  be  put  up  and  proved  by  traverse.  ... 

•  •  1  OR  Rtv.,  1857-61  (  89-93  ).  *ib.  (  77  )  •  kbio.  Miao.  (W— 0-60,  J-inch  map  approved  by  rj>.  3686, 

26-8-61.  * Cavrnpore  Dirt,  lying  on  nootb  bank.  4DI>n.  461  (409  ),  nwr.  to  Home  Dept.  23-3—48;  Kot 

Kiaim,  66  m.  sw.  of  Delhi.  *DI>n.  624  (  36  ),  DSG.  to  BG-,  6-4-66.  .  'UDn.  486  ( A-16  ),  Report 

1849-60,  Vaoronen,  20-1—61. 
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Working  out  traverse  with  logarithms,  or  by  Boileau’s  Tables,  is  neither  an  exhilarating  or 
interesting  employment,  but  it  is  unfortunately  a  work  which  all  revenue  surveyors  are  at 
times  obliged  to  do  [  t-page,]1.  . ...  :  '  \  ...  ,  , 

,,  Though  Burgess  describes  the  observations  he  took  for  controlling  these  cir¬ 
cuits,  both  bj  bearings  from  trigonometrical  stations  and  by  azimuth  observations, 
Thuillier  considered  the  survey  to  be  executed  “in  a  very  unsatisfactory  style, 
the  entire  900  square  miles  not  presenting  a  single  geographical  point,  village,  or 
landmark”*.  1  Burgess  had  indeed  devoted  most  of  his  attention  to  the  interesting 
area  south  of  Delhi,  including  the  traverse  circuits  from  Kalkatola  to  Deri  * 

round  by  the  Ridge,  and  thence  to  the  Kutb  Minar.  ...  This  circuit  was  carried  over  the  ridge 
of  hills  the  whole  way — over  most  difficult  ground  covered  with  loose  Btones  and  crossing 
numerous  deep  ravines — from  which  I  expected  an  unusual  amount  of  error,  and  bad  the  above 
...observations  taken  to  check  it.  The  long  chain  was  used,  and  appears  to  have  almost  anni¬ 
hilated  the  effects  of  measurements  over  bad  ground,  and  the  error  is  so  email. ..that  it  has  not 
been  thought  worth  while  to  make  any  corrections’.  .....  The  traverses  have  been  calculated  by 
Lieut.  Burgess,  or  under  Lieut.  Burgess’s  immediate  supervision. 

This  southern  area  was  commenced  in  February  and  completed  in  December 
1849,  the  area  covered  being  about  273  square  miles.  Thuillier  was  satisfied  that  this 
was  of  far  better  order,  on  which. ..Lieut.  Burgess  devoted  much  time  and  attention.  A  care¬ 
ful  triangulation  was  thrown  over  the  Delhi  south  pergunnah,  and  the  basins  of  drainage 
minutely  traced  out,  and  a  complete  topographical  survey. ..effected,  with  village  boundaries 
inserted  from  the  Former  survey,  while  the  City  and  Ruins  of  Delhi,  on  the  scale  of  4  inches  to 
a  mile,  has  furnished  a  very  valuable  map  in  8  sections4. 

Burgess  himself  records  that  he  had 

the  walls  of  such  of  the  old  cities  as  could  be  traced  followed  out  with  the  theodolite,  and...I 
should  have  felt  great  pleasure  in  personally  superintending  this  most  interesting  portion  of 
the  work,  but  the  large  amount  of  office  work  entailed. ..by  the  survey  of  the  jaghires,  and  look¬ 
ing  after  my  own  native  surveyors  in  addition  to  the  triangulation,  rendered  this  impossible. 

I.. .propose  to  make  over  to  the  Society  [  abb  ]  a  Bkeleton  map  of  the  district  on  the  scale 
of  four  inches  to  the  mile,  with  all  the  trigonometrical  and  accurate  data  connected  with  it,  in 
which  their.-.idiscoveries  about  the  sites  of  the  old  cities  may  from  time  to  time  he  entered5. 

During  1850,  Burgess  moved  his  detachment  to  Rohilkhand  though  he  was 
60rry  to  have  to  leave  Delhi  without  extending  triangulation  over  the  whole  of  the 
jagir  survey,'  and  without  completing  his  survey  of  the  embankments  ; 

On  commencing  field  operations  in  November  [  1849  ]  I  was  unfortunately  laid  up  with 
nearly  the  whole  of  my  establishment  with  fever,  ...'and  unable  to  go  out  and  examine  the 
work  as  I  could  have  desired.  ...  Much  of  the  second  season’s  work,  too,  came  in  too  late  to 
admit  of  an  examination  before  leaving  the  district.  ...  To  these  causes  must  in  Borne  measure 
be  attributed  rather  meagre  accounts. ..of  the  old  bunds.  ...  It  generally  happened  that — till  my 
own  native  surveyors,  or  myself,  had  discovered  them — I  could  learn  nothing  of  their  situation*. 

In  October  1861;  Henry  Johnstone  brought  his  party  down  from  the  fierce 
borderland  beyond  the  Indus,  to  spend  three  years  on  the  revenue  survey  of  village 
lands  of  Ballabgarh,  Gurgaon,  Rohtak,  and  Hissar  of  the  Delhi  territories7. 

. *  «  -  # .  • .  •.  :  >  '  t  i  i  \  •  •’  : 

RlJPUTlNA  •  >  '  ■  ■  i 

■  f  !  .''’<••  •■  •  ■ .  •  '  •  . 

In  June  1847,  the  Government  of  India  authorized  a  revenue  survey  of  the 
British  districts,  Ajmer  and  Merwara8,  and  the  following  orders  were  passed ; 

A  considerable  portion  of  the  Ajmeer  District  and  almost  the  whole  of  Mherwara  being 
hilly,  some  modification  of  the  usual  system  of  the  revenue  system  will  be  necessary.  •  A  pro¬ 
fessional  map  -will  be  necessary  for  each  village  shewing  the  culturable  area  as  well  as  the 
geographical  features.  ...  Demarcation. ..has  been  already  in  great  part  effected.  Application 
will  be  made. ..for  the  services  of  Lieutenant  D.  C.  Vanrenen,  artillery  [  269  ]®.  :  1 '  •  '■ 

•DDn.  485  (  appx.  A-t  ),  23—11  A.  28-2-49.  ‘DDn.  624  (  38  )',  DSG.  to  8G.,  6-4-66.  ‘muo. 
Rev.  Delhi  ;  trav.  oomps.  ‘DDn.  624  (  36  ),  DSG.  to  8G.  6-4-66  ;  map,  10  Cai.  (  241  ),  Delhi  Fort  A 
Cant.,  litho  4'  to  mile,  Dnt  S.  paryana  map  not  found.  ‘DDn.  485  (  B-ll  ),  Delhi,  23-10— 49.  ‘DDn.  486 
(.7  ),  Burges*  to  DSG.  21-1-61  ;  Report  on  Bunda,  486  (  x  ).  1 QB  Rtv.  1857-61 ;  SG.  12-9-62.  Maps  ; 

jcbjo.  Miso.  A  Rev.  Biasar  ;  8  (21  ) ;  10  Cat.  (  268  ).  ‘Ajmer  2,069  *q.  m.(  Merwara  902  ;  oeded  by 
8cindia  1818  ;  under  awp.,  1832-71.  •  DDn.  478  (  3  ),  swr.  Re*n.,  30-6-47. 
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'  The  Deputy  Surveyor  General  collected  assistants,  "tindals  and  olashees,  aU 
experienced  hands”  from  surveys  in  Bengal,  and  ordered  a  survey  "based  tin  triangu¬ 
lation  on  the  ..lines  of  Wroughton’s  survey  of  Sohagpur  [tv;  228  ;  pl.'J4 

The  smaller  divisions  br  village  boundaries  are  riot  defined,  the  denseness  or  the  jungle  and... 
small  proportion 'of  inhabited  tracts  rendering  it  impracticable  and  indeed  urinecessary.' ... 
The  cultivated  portions  intervening  between  innumerable  hills  are  Iraoed  out,  ...  and  their 
•areas  calculated  by  triangulation,  or  a  comparison  with  the  khusrah  where  that  is  necessary.  1.'. 
.Necessity  for  a  khusrah  measurement  in  each  district  rests  with  .'the  local  civil  authorities. 

If  an  assessment  is  to  be  made,  then  of  oouree  the  khuBrah  is  absolutely  essential1.  ;ir  j. 

1  Vanrenen,  with  his  assistant  Burgess,  had  both  been  employed  on  Stephen’s 
cis-Sutlej  survey  and, 'writes  Thuillier,  had  “adopted  the  principle  of  quantity 
without  considering  the  quality  of  the 'work”.  They  completed  the  survey  of  this 
hilly  area  in  the  one  season,  except  for  a  small  area  in  south  Merwara  ;  :  • 

Mairwarra  was  only  delineated  topographically.  ...  The  maps,  both  pergunnah  and  village, 
were  altogether  of  an  inferior  character,  and  much  below  the  standard  expected -from,  and 
furnished  by,  other  surveyors,  exhibiting  great  haste  in  "their  preparation,  and  want  ofuniformity 
in  the  representation  of  the  topographical  details.  '  ••  dri.'r  -1  ,  ; 

After  the  rainB  of  1848  the  party  was 'transferred  to  Rohilkhand  [  259  ],  and  the 
final  maps  were  submitted  from  Bareilly*.  .  ,■•(  .  *.  ••  .1  t  ..  .. 

In  1854,  a  new  party  was  raised  at  the  request  of  Sir  Henry  Lawrence,  now 
Agent  to  the  Governor  General  for  Rajputana,  for  survey  of  Nimach-Jawad,  ‘14D 
miles  south  of  Ajmer.  Lawrence  was  insistent  on  the  urgency  of  the  task  and 
obtained  the  appointment  of  Captain  Dennj-s,  Commandant  of  the  Kotah  Contin¬ 
gent,  although  he  had  no  survey  experience.  The  Deputy  Surveyor  General  was 
hard  put  to  find  men  and  materials ;  .  , 

No  adequate  notice  was.  given,  _..  and  stores  and  equipment  and  instruments  and  staff 

were  difficult  to  find . The  Lt.  Governor  imposed  the  additional  provision  that.it  must  be 

completed  within  one  year.  ...  Difficult  as  the  task  was,  and  disheartening  as  the  prospects  at 
first  appeared,  the  undertaking  was  commenced  and  prosecuted  with. ..vigor.  ...  Capt.  Dennys 
proceeded  to  the  scene.. .accompanied  by  a  first-rate  assistant,  Mr.  Johnson  [  260  n.l,  436  ],  and 
a  few  native  surveyors,  etc.,  made  over  to  him  ,by  Capt.  Vanrenen,  an  arrangement  made  at 
Nynee  Tal  without  reference  to  this  office.  ■  ,  ,  -  j ,  ,  j  :  4 

Dennys  was  a  good  organizer,  and  was  ably  assisted  B3’ Johnson  from  the  Rohil¬ 
khand  survey  who  ‘‘  set  the  survey  on  foot  on  the  principles  generally  observed  in  the 
Department”.  ,  The  work  was  connected  with  the  Great  Longitudinal  Series, '.and 
•  1,189  square  miles  were  surveyed  by  the  middle  of  the  second  season.  Thuillier 
was  “  much  pleased  with  the  result.;  the  pergunnah  maps. ..would  do  credit  to  any 
of  the  existing  surveys”:  :  : 

'  Dennys  reverted  to  his  military  command  in  February  1856,  and  the  bulk  of  the 
establishment  .was  moved  to  take  up  the  'survey -of  Bharatpur  under  charge  of 
George  Hamilton  from  the  Gorakhpur  forest  survey3  [  263  ].  Fieldwork  was  com¬ 
pleted  by  the  end  of  Beason  1856-7,  the  Raja  bearing  the  expense. 

The  important  duty  of  demarcating  boundaries  well  in  advance  has  been  admirably  carried 
out  by  the  Superintendent. ..under  the  instructions  of  Sir  Henry  Lawrence,  A.O.G.,  who  as  an 
old  surveyor  fully  anticipated  this  want*.  •  >  .  .' 

The  Surveyor  General  was  particularly  pleased  by  his  inspection  of  the  first 
-season’s  maps  at  Dehra  Dun  in  November  1857  ;,•■•.  -  .  ■ .:  <  .  ;  ,~4ri  i.i.  <  | 

I  am  much  gratified.. .by  the  style  of  execution.  ...  The  completion  of  your  surveys. .iis 
.a  most  important  matter  for  the  new  edition  of  sheet  60  of  the  Atlae;  ...the  old  edition  is 
very  bare  of  information  as  regards  native  States.  ...  The  rebellion  apparently  has  done 
scarcely  any  harm  to  your  party,  ...on  which  I  cordially  congratulate  you  [483  ]s. 

Although  portions  of  this  party  were  out  when  the  rebellion  commenced,  they  met  with  no 
disasters  beyond  the  loss  of  a  small  portion  of  their  records.  Mr.  Young  was  cut  off  from  the 
headquarters,  ...  but  after  many  adventures  was  able  to  render  very  good  service  at  Delhi 
-where  he  served  with  the  rank  of  Lieutenant  in  command  of  the  Jheend  Raja’s  artillery*. 

»DDn.  478  (2),  DSQ.tc8G.  24-11-47.  '  *  DDn.  621  (  XI  ),  DSQ.  to  SO.  5—4—58  ;  m»pe,  70  CaS 

(  260  ),  Utho.  t-lnch.  •  DDn.  624  (  47  ),  DSG.  to  80.,  6-  4-56.  *  vrio.  Mine.  128-0-71  ;  litho.  1',  with 

Tiny.  inBcrtea  later.  DDn.  624  (  147  ).  DSQ.  to  80.  1-2-57.  •  DDn.  645  (  339  ),  9-1 1-67,  SO.  to  Hamilton. 

•DDn.  665  (  393  ),  SO.  to  DSQ.  12-1 1—57  ;  Robt.  Yonng  [  343  j.  *  • 
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•I  !.  '  •  ,  .  .  '-n  ■  :<  ‘  .u  :  :  •  i  •  •  ;  •  '  .  .  J  [ 

;;  As  Burgess’s  field  work  on  the  northern  borders  of  Rohilkhand  drew,  to  a  close 
during  field  season  1862-3  [262],  the  Government  of  the  North-Western  ProvT 
inces  directed  that  he  should  move  his  party  into  Bundelkhand  •  .  .  ..  ' . 

and  oommence  the  survey  of  the  northern  part  of  Kuchwahanghur,  where  the  Scinde  River 
fans  into  the  Jumna1,  whence  the  survey  will  proceed  southward  through. ..pergunnahs  trans¬ 
ferred  to  British  management  from  Scindia  and  the  Jhansee  Raja,  and  also  the  territory  of 
Jaitpoor.  ...  When  these  are  completed  the  survey  will  proceed  southward  and  westward  into 
the  Saugor  and  Nurbuddah  Territories  [  rv,  287  ;  pi.  3  ;  v,  pi.  16  ].  ... ,  ,  ’ 

Lieutenant  Burgess’s  establishment.. .will  he  raised  to  its  full  strength,  and  will  thence  be 
regarded  as  an  ordinary  survey  party.  ...  The  Superintendent  of  Jaloun  will. ..assign  it  work... 
between  the  Scind  and  Jaloun.  ...  As  soon  as  the  season  terminates  the  survey  party  may 
move  for  the  hot  weather  and  rains  either  to  Cawnpore  or  to  Kalpee*,  or  Humeerpur  as  may  be 


found  convenient.  , 

^  Delayed  at  first  by  numerous  boundary  disputes,  Burgess  completed  2,266 
square  miles  during  the  two  seasons  1853  to  1856  [189]  ;  ■>'... 

Owing  to  the  intricate  intermixture  of  the  Jalaun  and  Humeerpoor  district  pergunnahs 
prepared  first  for  survey,  ...  Lieut.  Burgess  was  employed  on  odd  jobs — irrigation  and  works 
of  improvement  in  Mohoba  and  the  Jhansi  pergunnahs,  also  the  drainage  and  levels  of  the 
cantonment  of  Cawnpore  [  262  ],  with  road  surveys  and  estimates — constructing  a  road  from 
Nowgong  to  Jhansee  and  various  other  extra-professional  matters.  ... 

Lieut.  Burgess  has  thus  been  employed  two  seasons  and  a  half  in  Bundelcund,  but.. .little 
baa  been  sent  to  this  office.  ...  From  a  natural  tendency  in  Lieut.  Burgess’s  character  to. ..aim 
at  many  objects  without  accomplishing  much,  anxiety  has  been  felt.  ...  His  managment  of  the 
survey  duties  entrusted  to  him  has  not  been  so  systematic  and  regular  as  could  be  desired. 
The  interior  details  of  a  single  village  in  Nohaba  are  stated  to  have  occupied  a  month  or 
6  weeks,  ...  carried  out  with  a  perfection  never  before  attempted,  and  which  be  has  been  enabled 
to  do  through  the  agency  of  the  planetable.  ... 

.  The  pergunnah  Jaitpoor,  covering.. .of  900  square  miles,  was  surveyed-- by  triangulation 
by  Lieut.  Fuller,  and  the  computation  of  his  triangles  have  been  duly  rendered  but  the  map 
has  not  yet.. .reached  me.  ..:  The  demarcation  maps  have  been. ..unreasonably  delayed3. 


During  season  1855-6  an  area  of  452  square  miles  was  carried  out  in  “pergun¬ 
nahs  Mow  and  Pundwah  of  the.  Jbansi  District,  recently  lapsed  to  the  British”, 
besides  852  square  miles  of. “a  topographical  survey  of  all  tbe  minor  native  inde¬ 
pendent  Bundela  States  and  jagheers  interlacing  with  the  above”.  In  1857  a 
dreadful  disaster  overwhelmed  the  party  when  every  member  was  massacred  at 
Jhansi  on  8th  June  [  483  ].  1 

"Work,  was  resumed  nearly  two  years  later  by  the  Bharatpur  party  which  had  not 
taken  the  field  during  season  18  5  7  -84.  The  party  under  Adrian  Vanrenen  reached 
Jhansi  early  in  February  1859,  soon  after  its  re-occupation,  and  took  over  such 
survey  records  as  were  found  in  a  sadly  mutilated  state  in  the  Fort.  The  remaining 
months  of  the  season  were  spent  in  arranging  the  old  records  and  “making  good... 
all  the  gaps  caused  by  the  destruction  or  loss  of  the  field  books  and  field  sections, 
144  square  miles”.  The  area  covered  by  1-inch  topographical  survey  in  Chhatarpur, 
Tehri,  and  Orchha  States,  was  entirely  resurveyed  ;  “It  is  a  disagreeable  job  for  one 
surveyor  to  map  the  field  work  of  another”8. 

During  the  next  two  season  Vanrenen’s  party  completed  survey  of  the  Jhansi 
and  Lalitpur  districts  partly  with  village  surveys  scale  4  inches  to  a  mile,  and  partly 
with  one-inch  topographical  survey*. 


.  ,  Central  Provinces  <fc  BerIr  i 

-  ’  t  O 

;  Though  the  Government  of  the  North-Western  Provinces  had  proposed  a  revenue 
survey  of  the  Saugor  and  Narbada  Territories  as  early  as  1847,  no  party  became 

available  until  after  the  completion  of  the  Rohilkhand  survey  when,  in  October 

».  .m  f  .  ■  *.  •  •  +  •  •'  "• 

r7o.i  1  Cevr  mile*  below  the  ChambaL  *I)Da-  503  (  74  ),  jrwp.  Rev.  Dept.  Keen.  2&-1— 53.  .  *000. 

024  (  43-5  ),  DSG.  to  80.  6-4-56.  4 Geo.  Hamilton  left  for  pol.  aerrioe,  Feb.  1858.  %0R  1857—62  (  65  ), 

•Aasta.,  Soonoe,  Talbot,  Kelly,  H.  L.  Pemberton,  Ward,  Brennan,  J.  8.  Pemberton.  '  ""  '  1 
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1864,  Donald  Vanrenen  moved  his  party  southward  to  take  up  the  survey  of  Jub- 
bulpore,  baaing  bis  -work  .on  stations 'of  the  Calcutta  longitudinal  series,  i  During 
the  two  seasons  1864  to  1856  he  completed  1,334  square  miles. .  ;  ■  j  :  !  :  ■ 

At  the  same  time -a  second  or  western  party  was  Taised  by  John  Blagrave  who 
started  survey  of  the  -Saugor  District  in  season  1854-6.  -  On  his  death  in  '  1867; 
charge  was  taken  over  first  by  Willoughby  and  then  by  John  Grant.  •’  -o  ' 

Both  Jubbulpore  and  Baugor  districts  now  became  the  scene  of  serious  dis¬ 
turbances  and  military  operations,  and  both  parties  were  diverted  to  take  up  areas 
in  the  neighbourhood  of  Nagpur  to  which  work  was  closely  confined  during  the 
first  Beason  1857-8, [486  '  Survey  of  the  whole  of  that  district  was  completed  by 

the  end  of  season  1859-60.  . ^  . _j 

The  Surveyor  General  considered  that  it  would  be  wrong  to  base  this  new  survey 
of  Nagpur  on  the  old  triangulation  of  1823  to  1830  [  m,  90-3  ]  ; 

'  In  ray  opinion. ..it  -would  not  be  desirable  to  let  Captain  Vanrenen’s  work  depend  on  that 
basis.  The  best  plan. ..will  be  for...[  Mr.  ]  Mulheran...to  project  a  new  branch  aeries  into  the 
heart  of  the  Nagpore  District,  and  thereby  place  trustworthy  data. ..at  Captain  Venrenen’s 
disposal.  ...  Upon  the  basis  afforded  by  this  branch  Beries  Captain  Vanrenen  could  with  perfect 
confidence  carry  on  either  a  network  or  system  of  serieB  covering  the  whole  district1.  ■: 

During  season  1858-9,  therefore,  Mulheran,  with  a  detachment  of  his  Hyderabad 
party,  ran  a  branch  series  from  the  Great  Arc  eastward  to  Nagpur,  a  matter  of 
about  seventy  miles  [179].  ■ 

In  March  1859  Vanrenen  took  furlough,  handing  over  to  Oakes  who  moved  the 
party  back  to  Jubbulpore  in  November  1860.  The  second  party  under  Grant 
took  up  the  survey  of  Bhandara  in  season  1860-1*.  In  1861  Adrian  Vanrenen 
moved  his  party  from  Bundelkhand  to  make  the  third  party  working  in  the 
Central  Provinces.  .  , 

Local  revenue  surveys  had  been  started  in  West  Berar  after  the  formation  of 
the  Central  Provinces3  [n,  133  n.T  ;-tv,  257  n.3],  and  during  Mulheran’s  first 
months  at  Ellichpur  preparing  for  resumption  of  the  Hyderabad  Survey  [  178  ],  he 
made  himself  useful  to  the  civil  authorities  in  teaching  the  putwari  ameens  employed  in  the 
settlement  of  'Northern  Berar  the  mode  of  surveying  villages  by  the  chain  and  cross  etaff, 
using  the  planetable  at  a  check  upon  all  measurements  made  in  the  field.  The  success 
which  attended  Mr.  Mulheran’s  instruction  of  these  men  elicited  for  him  the  thanks  of  the 
Resident  and  the  civil  authorities4. 

Markham  records  that  in  1856  Meadows  Taylor5  organized  a  survey  of  “Nuldrug 
District  ”,  adopting  a  plan  of 

working  hy  back  and  forward  sights  only,  as  with  a  theodolite.  The  method  was  readily 
learned  by  native  assistants,  who  became  wonderfully  expert  and  correct.  The  work  had  been 
cheap  and  comparatively  rapid,  and  when  tested. ..with  the  points  of  the  Great  Trigonometri¬ 
cal  Survey  it  had  proved  very  satisfactory.  ...  Colonel  Meadows  Taylor  was  ordered  to  prepare 
...for  the  revenue  survey  of  the  whole  of  the  assigned  districts,  of  which  be  was  to  have  been 
the  head,  but  the  Mutiny  broke  out  in  1857  causing  a  suspension  of  work,  and  when  quiet 
was  restored  a  part  of  the  Bombay  Revenue  Survey  establishment  was  Bet  to  work  in  Berar 
[400-1,  444]*.  1  . 

v  '  Punjab:  Cis-Sutlej,-  1843-65  '  ■  -  '  >  : 

.  *  •  • :  '  •  .  '  !  x  ■  1  •  .  ' 

The  district  revenue  surveys  of  the  North-Western  Provinces  had  been  closed 
down  before  the  end  of  1842,  having  fulfilled  the  immediate  requirements  of  the 
settlement  officers.  In  1843,  William  Brown  [  rv,  424]  was  recalled  to  survey 
tehsil  Kaithal,  a  small  Sikh  State  that  had  lapsed  to  the  British7. 

•  The  object  was  to  survey  estates. ..for  revenue  purposes.  The  khusrah  map,  worthless  for 
topographical  purposes,  was  the  important  part.  ...  The  scientific  department  was  only  intro- 

1  DDn.  660  (  430  ),  6Q.  to  DSQ.  6-5-58.  ‘mhio.  Mine.  258-0-1869,  Bhandaro  Dirt.,  4  m.  to  inoh 
*/mp.  Gaz.,  vn,  Berar  (  422  ).  *  DDn.  549  (180).  BG.'r  Report  1855— 6,  Jan.  1857.  *  Philip  Meadows 

Taylor  (  1808-76),  Col.,  Nnam’r  mil.  aerrioe  1824-60;  osi.  1869;  Dh' B ;  DIB  ;  CadelL  •Markham 
(119-20).'  ’now  part  of  Kamil  Dirt,  S.  of  Patiala. 
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duced  as  a  check  upon  the  native  ameens,  and  to  enable  the  Surveyor,  by  putting  together  the 
village  maps,  to  form  pergunnah  and  zillah  maps . 

Expedition  was  also  a  great  object.  The  survey  stood  on  the  threshold  of  all  operations 
for  determining  the  Government  demand  upon  the  land.  Till  the  survey  was  completed  Govern¬ 
ment  was  kept  out  of  the  enhanced  revenue  to  which  it  was  in  some  instances  entitled,  whilst 
in  others  the  people  were  burdened  with  undue  exactions.  ...  The  revenue  officers  were  depend¬ 
ent  on  the  surveyors  for  a  great  number  of  statistical  details  quite  unconnected  with  science, 
and  perhaps  distasteful  to  men  of  scientific  acquirements1.  ■  ■  ■ 

Brown  took  up  this  survey  in  September  1843,  but  during  1844  was  called  away 
to  military  duty.  The  work  was  completed  and  extended  to  other  parts  of  KamSJ 
District  by  Saunders  Abbott  [  rv,  417  ]  who  was  in  civil  charge  of  settlement  opera¬ 
tions.  Charles  Foy,  an  assistant  of  considerable  experience,  continued  in  charge 
of  the  professional  survey*. 

As  a  result  of  the  1st  Sikh  War  1845-6,  the  Jullundur  dxxib  lying  between  the 
Sutlej  and  Beas  rivers  was  ceded  to  the  British  [  2,  7,  34  ].  A  North-West  Frontier 
Agency  was  formed  under  an  a.g.g.  with  headquarters  at  Ambala,  with  two  Com¬ 
missioners  in  charge  of  the  cis-  and  trans-Sutlej  Territories  respectively3.  In  July 
1846,  the  Governor  General  directed  the  formation  of  two  survey  parties, 
to  commence  operations  as  soon  as  the  season  will  permit,  one  to  survey  the  districts  north, 
the  other  those  south,  of  the  Sutlej.  These  surveys  to  be  under  tbe  superintendence  of  the 
Deputy  Surveyor  General.  The  surveys  will  be  conducted  according  to  the  rules  laid  down 
for  the.. -North-Western  Provinces,  and  will  embrace  the  same  details,  care  being  taken  to 
render  the  maps  as  useful  as  possible  for  military  purposes.  ...  .  , 

The  Governor  General  will  appoint. ..practised  officers  to  superintend  these  surveys.  ... 
Captain  S.  A.  Abbott,  Deputy  Commissioner,  ...  will  superintend  the  entertainment  of  the 
subordinate  officers4. 

Henry  Stephen  [  iv,  468  ]  was  appointed  to  survey  the  cis-Sutlej  territories, 
which  included  the  Sikh  jagirs  which  had  now  fallen  to  the  British.  The  civil 
authorities  had  made  no  preparations  for  the  survey  and,  writes  Thuillier, 
the  cis-Sutlej  States,  embracing  the  country  between  the  Jumna  River  on  the  east,  the 
regulation  districts  of  the  North-West  Provinces,  Paneeput,  Rohtuk,  Harrianah,  and  Bhut- 
tianah  on  the  south,  and  the  Sutlej  River  on  the  west  and  north,  was  entrusted  by  0.0.  of 
10th  October  1846  to  Capt.  H.  V.  Stephen,  ...  an  old  n.w.f.  surveyor  who  had  just  returned 
from  furlough,  and  Lieut.  D.  C.  Vanrenen,  ...  at  that  time  employed  on  the  canals  in  Sindh, 
was  appointed  assistant.  ... 

Both  as  to  the  extent  of  the  establishments5,  and  the  time  of  commencement,  this  Depart¬ 
ment  was  not  consulted.  For  the  graver  errors,  therefore,  of  throwing  an  expensive  machinery 
into  a  district  where  it  has  not  the  means  of  exercising  its  functions  or,  in  other  words,  for  keep¬ 
ing  up  a  costly  professional  establishment  without  providing  it  adequate  work,  this  Department 
is  in  no  way  responsible.  Revenue  enquiries  and  preparations. ..should  precede. ..a  professional 
establishment  by  at  least  one  year  [  349-5°  ]• 

Captain  Stephen. ..commenced  work  in  the  Umballah  District  in  November  1846,  and  for 
several  seasons. ..produced  very  large  outturns.  ...  Vast  areas  were  got  through,  some. ..being 
regular  village-by-village  work,  and  some  merely  survey  in  the  lump,  i.e.,  topographical  survey 
only,  on  the  one-inch  scale.  In  the  British  portion  where  the  village-by-village  division  prevail¬ 
ed,  all  the  details  of  cultivation  and  waste  have  been  given. 

The  khasreh,  or  detailed  native  measurement  of  the  lands  of  every  village  coming  under 
settlement,  was  taken  out  of  the  hands  of  the  Surveyor. ..and  placed  under  the  settlement 
officer.  The  professional  survey  progressed  so  fast  that  the  khasreh  never  kept  up,  and  the 
comparison  between  them  will  have  to  be  made  at  a  later  date,  entailing  the  deputation  of 
another  professional  surveyor. 

Having  completed  the  survey  in  five  seasons  1846  to  1851,  Stephen  then  took 
furlough. 

The  survey  covered  no  less  than  16,620  square  miles,  Ferozepoor,  2,813 — Loodhianah, 
1,550 — Umballah,  1,965 — Thanesur,  2,324 — Independent  native  States,  6,870  square  miles. 

*  DDn.  451  (47-61  ),  Kwr.  to  SG.  7-3-44.  *  Punjab  Sel.  xxxi  (  27-9,  40  ) ;  mbio.  8  (  16  ),  pinch 

map  ;  Rev.  8vy.  Kaithal  &.  Ambala.  1  Treaty  of  Lahore,  9-3 — 46 ;  John  Lawrenoe,  Cotnnr.,  trails— Sutlej. 

4  DDn.  461  (  67-60  )  ro.  Ream  30-7-46.  ‘  J.  Foy.  Kavanagh,  A  B.  BUney,  Burrowoa,  Loftie,  Houaden, 

A-  Foy,  Howard,  &  34  native  oAaiaLanta. 
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'-•It  did  hot  include 'the  1,383  square  milee  of  Khythul  which  had  been  previously  surveyed  by 
the  late  Maj.  Wm.  Brown  [268—9].  — 

£  "  Capt.'Stephen’s  mape...[aro  ]  a  great  eouroe  of  anxiety  to  the  Deputy  Surveyor  General.  ... 
'{  They  are  ]  not  only  ill-drawn,  and  greatly  handled  and  damaged,  but  they  contained  many 
inaccuracies,  and  the  topographical  portion  of  the  Native  States  was  meagre  and  unsatisfactory 
for  compilation  purposes.  ...  It  has  been  found  necessary  to  employ.. .Mr.  Kavanagh...to 
revise  boundaries,  resurvey  lapsed  jagheers,  and  correct  the  old  maps  after  comparison  with 
the  khusreh  maps  from  the  date  of  the  conclusion  of  the  original  survey  to  the  commencement 
of  the  present  season  of  1865-66  [  396  ].  1  • 

In  February  1851  Robert  Shortrede  took  over  charge  at  Ferozpore,  and  moved 
the  party  up  to  Sialkot  to  start  the  survey  of  the  Rechna  doab  [  273  ].  Kavanagh 
remained  behind  at  Ambala  to  clean  up  the  records  which  were,  writes  Thuillier, 
a  monument  of  the  system  by  which  difficult  operations  of  settlement  and  survey  were  prose¬ 
cuted  in  a  new  coun  try.  and  of  that  preference  for  large  area  and  cheap  rates  which  characterized 
all  this  surveyor  [  Stephen  ]’s  work  [  255 1.  .  . '  .  . 

.  Season  .  1846/47  surveyed  1788  square  miles,  cost  rate  Rs.  19-  9-0  '  ' 

'  ‘  '1847/48  4186  '  „  Rs.  10-12-2  ’  '  •  ‘  <- 

1848/49  4653  „  -  „  Rs.  9-9-6 

1849/60  4112  „  ■  „  Rs.  10-12-1  :  ’ 

1860/61  783  „  '  „  Rs.  33-14-2  .[  272  ). 

■  Mr.  Kavanagh  has  had  a  most. ..difficult  duty  to  perform,  and  he  appears  to  have  done  it 
very  satisfactorily.  He  has  now  placed  the  records  in  such  an  intelligible  state  that  we 
may  hope  for  a  correct. ..General  Map,  which. ..has  been  a  crying  want  for  years  past5. 

In  addition  to  the  regular  village  and  pargana  maps  and  traverse  records, 
Kavanagh  submitted  to  the  Deputy  Surveyor  General  in  May  1855—  • 

A.  18  plans  of  villages  of  District  HisBar  ;  shew  new  boundary  between  these  villages  And  the  Putteala 

State.  Surveyed  October  1853.  Originally  surveyed  by  Wm.  Brown  in  1 840  [  TV,  21 8-9 ]. 

B.  Plan  of  three  pergurmabs  of  Futehbad  transferred  from  Patiala  to  Hissar. 

,  C.  Plan  and  area  table  of  Immtpoor  and  two  other  villages  transferred  from  Tbanesur  to  raneeput. 

‘  ~  D.  37  village  plans,  pergunnab  Jhoonsur  formerly  belonging  to  Kythul,-Dijrtrict  Tbanesur,  but  were 

•  givoD  to  Putteeala  Chief  in  1846  in  reward  for  aervices  rendered  during  first  Sikh  War. 

,  .  J£.  76  porgunnah  planB  of  the  Kylbul  portion  of  Tbanesur  ;...  shew  revised  poigunnab  boundaries. 

F.  21  plans  of  putteeB  iD  District  Umballab,  Ludhiana  and  Thanesur,  surveyed  by  Maj.  Wm.  Brown. 

G.  18  planB  ofjuttees  surveyed  by  Maj.  Abbott  in  Districts  Thanesur  and  'OmbaUa*. 

In  1857  Thuillier  reported  that 

a  new  map  or  the  whole  of  the  Cis-Sutloj  States  has  just  been  completed  on  the  4 -mile  scab' 
after  an  immense  amount  of  work  and  correspondence  with  local  authorities.  This  compila¬ 
tion  it  is  proposed  to  lithograph  here  to  prevent  further  loss  of  time  and  disappointment3. 

The  village  maps  of  the  greater  part  of  this  Burvej’,  neatly  bound  with  traverse 
details,  have  been  preserved  in  the  Map  Record  and  Issue  Office  of  the  Survey  of 
India,  and  were  transferred  to  the  National  Archives  in  New  Delhi  early  in  1955b 


Trans-Sutlej  Territories,  1846-51 

Charge  of  the  trans-Sutlej  survey  covering  the  districts  of  Jullundur  and  Hoshiar- 
pur  in  the  plains,  and  the  rough  hill  district  of  Kangra,  was  given  to  John  Becher, 
who  had  Hutchinson  and  Thomas  Blagrave  as  assistants5.  Work  for  the  first 
two  seasons,  1846-8,  was  confined  to  traverse  control  and  topographical  survey  of 
Jullundur  District  covering  nearly  1,650  square  miles. 

The  Settlement  Officer  did  not  enter  upon  his  duties  till  the  survey  had  been  some  time  in 
operation.  The  tbakbust  papers  were  not  received  till  October  1847.  ...  Not  a  single  fan- 
copy  of  a  plan  had  been  made  by  the  1st  October  1 847,  owing  to  the  uncertainty  of  boundaries®. 

After  Becher’B  transfer  to  the  political  department  in  October  1847  and  Hut¬ 
chinson’s  death  a  year  later,  Blagrave  took  charge  from  December  1848V'  Whilst 
two  detachments  took  up  the  survey  of  Hoshiarpur  District  a  third  was  kept 
in  office  to  clear  off  the  arrears  of  mapping  caused  “  by  non-receipt  of  tbakbust 
:  i  ' 

'DDa.  624  (  52  ),  DSG.  to  SG.  5— 4-56.  *ueio.  Rev.  Svy.,  Ambala ;  10  Cat.  (254  ).  ‘DDn.  624 
(  153  ),  DSG.  to  SG.  1-2-57.  *UBio.,  Rev.  Svy  series.  ‘also  \V.  A  G.  Blyth,  Penmen,  Ellison,  Koane 
A  Jaokson.  *DDn.  483  ;  Report  1840-7,  Blagravo,  28-2-50.  ’his  bro.  John  holding  ch.  for  a  few 
months  before  going  sick. 
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maps”1  [  rv,  205  ;  pi.  8  ;  T»  247-8  The  field  surveyors  ran  into  the  same  disturb¬ 
ances  that  had  struck  Du  Vemet’s  triangulators  [  35  ]  and  had  to  break  off  work  has¬ 
tily,  to  resume  at  the  latter  end  of  February.  1  The  greater  part  of  what  had  been 
previously  done  during' December  and  January  had  to  be  re-done  owing  to  the  hurried  manner 
in  which  some  of  the  parties  had  to  quit  the  Beene  of  their  operations,  one  mooteuddie  having 
been  seized  by  the' insurgents'  and  sent..!acro«s  the  river;  his  theodolite,  chain,  and  other 
instruments,  as  also  those  of  a  second  native  surveyor,  being  Beized  by  them  [  35  }-  1 
!’’•  'Hoahiarpur  District  being '“half' hill,1  half  plain  had  to  be  covered  with  small 
triangles,  and  the  whole  of  Kangra,  which  could  not  be  entered  till  “the  latter  end 
of  March’”1  was  triangulated  from ’one  of '  Du’:  Yemet’s  principal  triangles  [35]. 
There  was  a  great  deal  of  fever  “and  one  of  our  best  draughtsmen!  Beharee  Lai,  died 
on  the  27th  April”.  ,  Field  work  for  1848-9,  lay  entirely  in  the  hills,  of;which  lf795 
square  miles  were  surveyed*..  Mapping  progressed  slowly. M-. 

Plans  of  6  pergunnahs  [  Jullundur  ]  have  been  bound  up  and  might  have  been  considered 
complete. ..but  for  the  want  of  statistical  accounts,  and  numerous  discrepancies  in  their  bound¬ 
aries. ....  Both  the  rivers  Sutlej  and  Beas  have  been  resurveyed  along  the  whole  course  from 
opposite  Roopur  on  the  one,  and  Talwara  on  the  other,  down  to  Pupoortullah  pergunnah5.  ... 
The  course  of  each  river  has  changed  so  considerably  since  1846—7,  that  the  original  professional 
survey  was  not  of  the  slightest  use  as  a  check  on  the  khusrah  measurement.  .  , 

The  greater  part  of  the  tbakbust  maps  of  both  the  Jullundur  and  Hooshiyarpoor  districts 
having  been  found  so  totally  untrustworthy  and  incorrect,  having  been  made  before  the  various 
boundary  disputes  had  been  finally  adjusted,  ...  the  Settlement  Officer  and  myself.. .condemned 
them  in  toto.  ...  We  then  appointed  a  committee  consisting  of  my  assistant  Mr.  G.  H.  Blyth 
and  Mr.  Depy.  Collr.  Mussun  Ally,  who  in  the  space  of  one  month  completed  the  comparison 
and  revision  of  the  whole  khusreh  and  professional  maps  of  two  pergunnahs. 

The  general  map  could  not  be  finished  off  because  the  boundary  between  the 
Hoshiarpur  and  Kangra  districts  had  not  been  finally  settled4  and  co-operation 
with  the  Settlement  Staff  continued  to  be  difficult  right  to  the  end  of  the  survey;! 

The  numerous  changes  of  settlement  officers,  and  the  hurried  manner  in  which  the  last’ 
officers  brought  up  their  work  and  deserted  the  survey! — the  repeated  alteration  of.. .boundaries 
and  orthography-^-each  of  the  bit  officers  having  had  a  system  of  spelling  of  his  own.:  ../  The' 
inaccuracy  of  the  >  lists  furnished,  which. ..were  left  to  clerks.. .to  compile,  r...  was.. .a  source 
of  great  delay  and  inoonvenience  [1 248  ]5.  .  !  .  .-.  >  -  ....  /  ; f  )  -idmii 

Survey,  was  carried  well: up  into  the  Kangra  Hills  to  the  fringe  of  Kulu[.3oi  j 

,  t  I  have  marked  the  boundaries  of  kothees  wherever  habitations.. .existed.  But  when  the 
limits  of  the  kothees  ascended  ,  to  higher  regions,  uncultivated  and  rarely  visited  by  mam,  I, 
have  not  attempted  to  trace  out  the.. .boundary,  and  beyond  the  level  inhabited  by  man  the 
vast  forests  and  fields  of  snow— which  are  an  objeot  of  no  desire  or  contention  among  the 
people — may  be  considered  as  common  ground.  .  The  only  portion  of  Kooloo  that  can  be 
surveyed  ere  the  winter  is  over  and  the  snows  have  oleared  away  is  the  southern  portion... 
adjoining  Kangra  Khas,  but  as  soon  as  the  passes  are  open  every  available  hamd  shall  be 
set  to  work  in  Kooloo  proper,  and  Lahoul,  so  as  to  complete  them  if  possible  in  one  season. 

,  [  Season  .1849-50]  :  Chota  Kooloo,  a  narrow  strip  extending  across  the  first  snowy  range, 

between. ..Chamba  and  Kooloo  proper  down  to  the  Ravee,  about  60  square  miles,  the  lower, 
half  of  it  up  to  an  altitude  of  about  12,400  feet,  I  myself  surveyed  in  October  last  [  1849  ] 
assisted  by  Mr.  Bennett  and  Govind  Pershad8. 

•  -  The  attempt  to  cany  survey  further  into  the  hills  through  “Barra  Boungal” 
towards  Chamba  had  to  be  abandoned  and  their  survey,  left  to  Du.  Vemet’s  topo¬ 
graphical  party  [  202/ 204-5-].  ‘  About  500  square  mileB  of  the  "earlier  work  had 
to  bo  revised,  and  two  assistants  who  shirked  the  more  difficult  hills  were  dismissed.. 

Right  through  the  survey  the  lchasrah  had  rested  with  the  Settlement  Officers,- 
and  the  Deputy  Commissioner,  Kangra,  describes  departures  made  from  conventional 
procedure  when  working  in  the  hills  ;  ■'  •  •  '•  ■  o  ■  . -is-i  :r  u  1 

Measurements  were  not  entirely  new  to  the  people.  '  They  possessed  a  local  standard  of 
their  own."  Before  our  time  assessments  had  been  fixed  according  to  the  dimensions  of  each 
man’s  holding,  i,:.  I  discarded  the  “field  map” 'or  shujrah,  altogether.  '■  Its  compilation  is: 
always  a  work  of  infinite  labour  and  difficulty,  and  never  could  have  been  prepared  by  the 
.  •  ti,  ui  .1*7*. !  .  .  ;  .  '  •*£  )  €  L  *  ^  l  .  *  w  \  ;  •  -l  -  ,.4  .null  ,J.J  v-:  -  -  uf»3i  : 

rf..e.!l‘^I0Cat.  (244-5),  J  inoh  map,  JoUundur  1840-8  ;  litboV,  4  ah'.  :'i «  muo.  7  (  28-9,),  J-incb  map,  Hoehiar-1 
ptur,  1 849  ;  ioiio.  R«v.  Svy.,  Boahiarpur  A  Kangra-  *  by  Du  Vernetr*  a^ata.  f  2or  );  4  DDii. .  483  ;  Report* 

1848-9  A  1849-60,  T.  C.  BUgrave.  '  •  •  ib.  ;  Report  for  185 1-2/' -  ‘  *ib.  ;  Report  1848-9  A  49-60.  *  j 
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agency  !l  employed.  Even  -where  a  professional  ameen  is  employed  its  .-utility  is  scarcely 
■commensurable  with  the  labour  and  time  it  consumee.  ...  <■>..'/  :Kl  .mdl  f-jrui 

i  j-H'^Kangra  proper  oon tains  2,600  square  miles,  of  which  2,000  were  measured  and  assessed. 

■J  pommenoed  the -measurements  in  October  ?  8^£)»  and  J.had  finished  the  assessment  in  April 
J.860.  I  During  the  hot  weather  and  rains  I  measured  and  asseesed  Knoloo,  Lahoul,  and  fipiti, 
•and  I  shall  complete  the  settlement  of  the  Hoshearpoor  Hills,  1,600  square  miles,  by^  ti^enc! 

of  the  cufrentyeaT  1860,  having  commenced  measurements  in  August1-  K,  . . 

II  (.Though  commending  B1  agr  av  p  ’swo  rk  Thuillier  thought  little  of  that  of  the  earlier 

Reasons,;.;  •  i  i  ■  ■  Jij)  f-irrolrr-'  fr*  to  :  i He. •: >  <’  .  d ..  *  -i-  i~y",  'i  >  of.,! ‘  > -  '• ! :  j -  r ■  !vnr ■>” ' 
r  -  Large  areas  appear  to  have  been  alone  thought  of,  without  reference  to  future  consequenoee, 
and  the  village  boundaries  were  taken  up  and  surveyed  even  prior  to  demarcation  and  adjust¬ 
ment  of  disputes,  entailing  serious  and  heavy  revisions.  •  r  ,  ■, 

The  detail  of  the  survey  was'.. .satisfactory.  The  plains. '.were  conducted  in  the  usual  style 
of  the.. .traverse  circuit  system,'  but.. .the  whole  of  the  hills  from  the  low  ranges  of  Hooshyar- 
poor  to  the  snowy  elevations  of  theKangra  District,  are  on  a  trigonometrical  basis.  ...This 
part  of  the  work  was  conducted  by  Capt.'T.  O.  Blagrave  in  close  connection.. .with  the  principal 
triangulation  of  the  Himalaya  Series  of  the  G.T.8.,  and  the  results  are  highly  satisfactory*. *• 

'  Season  1846—47  surveyed  1796  square  miles';  cost  rate  Re.  21-2—6  -1 
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J  Bari  doab,  1850-9  .  ’  ,  .  ’  ” 

••.•I’  r-  ■  ■  ■  .  -  ;  ; 

,.,,On  29th  March  1849,  at  the  clpse  of  the  2nd  SikJh  War,  the  whole  Punjab  was 
proclaimed  a  British  province,  and  placed  under  charge  of  a  Board  of  Adminis¬ 
tration  at  Lahore3.  There  was  an  immediate  call  for  surveys.  .. 

■  The  Bari  doab  lies  between  the  Beas  and  Ravi  rivers  and  covers  the  districts  of 
Gurdaspux,  Amritsar,  Lahore,  “Googaira”. .( Jater  Montgomery  ),  and  Multan  f.pL 
16  ].  •  Rough  sketch  maps  had  been  made  in  1849-50,  for  the  lay-out  of  the  canals 
under  Col.  Robert  Napier,  Chief,  or  Civil,  Engineer4.  In  October  1850,  a  Bmall 
party  was  raised  by  John  Blagrave  from  the  trans-Sutlej  party,  and  started  work  in 
the  Gurdaspur  District  then  called  Adinanagar.  The  professional  survey  was  to 
co-operate  closely  with  the  Settlement  Officer.  Assessments  were  to  he  based  on 
the  superficial  details. ..found  bytbe  professional  survey.  The  most  minute... accuracy  was 
not  only  demanded,  hut  the  areaa...of  these  details  as  well  as  of  the  villages  were  demanded. 
...  Survey. ..demanded  alt  the  energies  of  the  European  portion  of  the  establishment,  and 
naturally  entailed  a  large  amount  of  office  agency  and  considerably  reduced  field  progress.  ... 

The  abolition  of  the  native  agency,  and  the  prevention  of  the  importation  of  Hindoostanee 
ameens  into  the. ..Punjab,  was  declared  to  be  of  paramount  importance,  and  the  settlement 
requirements  were. ..met  by  accepting  the  returns  given  in  by  the  local  proprietors,  ...  checked 
by  the  professional  survey.  ...  At  first  the  duties  were  extremely  onerous  ;  ...  the  demands 
for  returns  by  the  Settlement  authorities  were  pressing,  the  assessment  following  close  on 
the  heels  of  the  survey.  In  the  first  season  of  1859-61,  1,016  square  miloB...were  accom¬ 
plished  at  a  rate  of  Rs.  35-6-11.  The  next  season,  1851-62,  the  area  waa  increased  to  1,636'. 
The  following  general  procedure  was  now  adopted  by  all  the  Punjab  parties  ; 

■  The  boundaries  of  villages  are  defined  and  recorded,  their  areas  Purveyed,  classified,  and 

mapped.  Besides  the  scientific  survey  which  furnishes  a  oomplete  map  of  every  district  and 
every  village,  there  is  a  second  survey  executed  solely  by  natives,  which  furnishes  a  faithful 
return  of  every  field  in  each  village.  *  •  ;i 

The  scientific  survey  gives  the  interior  areas,  divided  into  cultivated,  culturable,  and  barren 
waste,  with  the  site  of  the  village,  of  wells,  roads,  marshes,  and  other  marked  features. 

•  The  field  survey  gives  a  complete  return  of  the  dimensions  of  every  field,  the  name  of  the 
proprietor  and  cultivator,  the  character  of  the  Boil,  and  the  nature  of  the  crops.  Formerly 


1  Report  by  G.  C.  Barnes,  29-11-60  ;  Punjab  Bel.  u  1852-3  (  30  ).  ’DDn.  663  (  262  j,  DSG.  to  BG. 
1-8-64;  ib.  624  (  66),  6-  4-66.  *  Presdt.  1849-63  Sir  Henry  Lawrence,  till  moc.  by  hiB  bro.  John  as 

Cb.  Comnr.  4mbio.  Miac. ;  13-0— 49;  road  *ry.,  Gurdaspnr,  C.  Blaney,  1849  ;  IO  Cai.  (  139  )  canal  rrya. 
[  68  n.5  ]•  *DDn.  624  (  69  ),  DSG.  to  BG.  6-4-66  JO  Cat.  (  247-8  ),  MnltAn  Diet. 
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this  work  was  performed  by  hired  measurers  who _ became  very  unpopular.  .  There  was  no 

doubt  hut  that  they  . levied  considerable  contributions  from  the  people,  though,  the  returns 
they  furnished  when  fairly  supervised  were  wonderfully  correct1,  4  ^ ; 

(  Survey- of,  the  Gurdaspur  District— covering  Patb&nkot’and  a  considerable 
area  of  nilly  country — -with  the  hiH  station  of  Dalhousie-^-but  excluding  the  area 
west  of  the  Ravi  in  the  Rech  dodZ^was  completed  in  the  three  seasons  1850  to’ 
1853*.  From  season  1852-3  oharge  passed  to  Hunter  Thompson,  who  extended  the 
survey  into  Lahore  District,  and  f  then . into  what  is,  now  Montgomery.  Multan 
District  was  completed  by  1859,  after  which’  the '  party  was  transferred  to  Chota 

Nagpur,[244].M  >>4.  1 ,  ..j,  ’  ;•••.*.  t, .,  ,  .  ,r,  ..  .• 

The  work  sent  in  both  by  Lieut.  J.  W.  Blagrave  and  Capt.  Thompson  has  been  excellent ; 
not  only  very  carefully  conducted,  both  as  regards  the  general  disposition  of  the  main  circuits, 
and  the  style  of  the  interior  details,  but  the  maps 'are  alL..mo8t  creditable. b;;~  .  i!; 

"  :  Instead  of.'.’.taking  up’ all  the  pergunnahs  for  the  congregated  maps  of  village  jurisdictions 
on  the  one-inoh  scale  which  form  the  basis  of  the  topographical  work,  the  surveyors  were! 
directed  to  follow  any  compact  circuits. ..of  symmetrical  sides  and  fewest  observations,  and  to 
map  these  main  circuits.. .without  .reference  to  the  subsequent. ..operations  of  the  settlement 
operations.'  .  This,  enabled  the  :  Surveyor .  to  Bend  in  all  his  topographical  maps  season,  by, 
season,  ...  and  the  hands  of  the  Surveyor  are  unfettered  by  any  arrears.  .... 

-  Arrangements  have  been  made  for  keeping.. .demarcations  well  in  advance  of  the  survey3. 


Rechna  &  Jeoh  doab 8,  1851-5 

The  Rechna  doab  lies  between  the  Ravi  and  Chenab  rivers,  covering  the  districts 
of  Sialkot,  Gujranwala,  and  Jhang,  and  parts  of  Gurdaspur,  Amritsar,  and  Lahore 
[  pi.  16  ].  During  1851,  Shortrede  brought  his  party  up  fropr  the  cis-Sutlej  survey 
to  start  work,  in  the  upper,  or  eastern,  division  which  included  the  northern 
pargana  of  Gurdaspur  and  the  district  of  Sialkot*.  Thomas  Blagrave’s  party  from 
Juliundur  was  assigned  to  the  lower,  or  western,  division.  .  '  .  J 

•  Major  Shortrede,  in  this  and  the  following  season  of  1862-63,  having  completed. ..2, 015 
square  miles,  left  the  remainder  of  the  doab  for  Captain  Blagrave,  and  crossed  the  Chenab  into 
the  Jech,  or  Chuj;  doab,  the  smallest  of  the  five  doabs,  which. ..extends  from  the  territory  of 
Golab  Singh  near  the  hills  to  the  junction  of  the  two  rivers  [  Jhelum  and  Chenab  ;  pi.  16  ].*. 

In  his  first  season  Shortrede’a  party  only  surveyed  664  square  miles  owing  to  the 
“ minuteness ’  of  the  survey”,  to  which  they  had  been  unaccustomed.  Outturn 
increasedto  1,351  square  miles  for  season  1852-3,  whilst  for  the  two  seasons  after 
the  move  beyond  the  Chenab  it  increased  to  2,113  and  3,9695.  It  was  to  control, 
these  revenue  surveys  that  lines  of  minor  triangulation  were  run  along  the  rivers 
during  season  1850-1  and  the  meridional  chains  expedited  [  37,  52  ]. 

The  Jech  doab  to  which  Shortrede  moved  lies  between  the  Chenab  and  Jhelum 
rivers,  and  covers  the  districts  of  Gujrat  and  Shahpur.  More  than  80  per  cent  was 
waste  land  that  could  not  be  irrigated  from  either  of  the  rivers.  “Great  difficulty 
was  experienced. .an  procuring  good  drinking  water,  the  present  wells  affording 
only  brackish  water  fit  alone  for  camels”.  Traverses  were  based  on  stations  of" 
the  Jogi-Tila  Series  [  51-3  ],  and  the  survey  was  completed  by  1865. 

In  December  1851,  Blagrave  sent  a  camp  from  the  trans-Sutlej  Burvey  under 
George '  Batty e  across  the  Ravi  which  surveyed  350  square  miles  of  the  Lahore 
District  during  season  1851-2,  In  May  a  second  detachment  under  William  Lane 
added  a  further  241  square  miles  by  October  1852.  Blagrave  himself  remained  at 
Hoshiarpur  until  October  1862,  working  on  the  heavy  office  arrears  of  the  Juliundur 
doab.  With  the  full  strength  of  his  party,  outturn  for  season  1852-3  came  to  1,342 
square  miles,  which  was  pushed  up  to  2,540  and  6,049  for  the  next  two  seasons. 
These  areas  included  the  central  upland  tracts  of  "bar"  or  desert,  the  whole  of 
which  was  “minutely  traversed  and  every  feature  well  delineated  [  52  ]”. 

'  iPunjab  Admin.  (104).  .  ‘Maps,  MRIO.  8  (  12  )  ;  14  (2);  Miso.  1 7-0-65  ;  19-0-62;  Rev  Svy. 
Gnrdaspoor ;  10  Oat.  (240),  by  John  Blagrare,  1830-2.  *DDn.  624  (  26  ),  DSQ.  to  8G.  6-4-60 
*  MBio.  MUc.  o«.  17-3-11,  Sialiot,  1851-6.  *  DDn.  624  (  04  ),  D9G.  to  SO.  6-4-60. 
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' 1  The  survey  of  Hafizabad  in  'western  Gujr&nwala  "was  a  work  of  no  Bmail  labour 
arid  time”  owing  to  the  wooded  nature  of  the  cbuniry,  “but  by  dividing  the  dis¬ 
trict.. .into  email-sized  circuits,  each  assistant  was  enabled  to  keep  his  line  ^cutters 
well  ahead  oflrimV  40n  the  completion  of  Jhang  District  Blagrave  handed  over  to 
John  Macdonald  who  took  the  party  down  to'  Sind  [27 7  10  ctu; 

t*J  Uuf  I  *•.  tvjil'i  'J.n  I  J  ...  )  K:  i:  •  vi;  .)■  !  O.-*  Hi  IV/.M  DJi'j  Jo  7/ 
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j.,The Sind-Sagar  doab  lies  between  the  Indus  on  the  west  and  the  Jhelurn,  Chenab, 
and  'Panjnad  rivers  on  the  east,  and  covers  the  Hazara,  Rawalpindi,  'Jhelurn, 
Mianwali,  and  Muzaffargarh  districts.  .A  wide  area  is  covered  by  the  thal,  or  desert, 
above  the  reach  of  irrigation.  -  The  doab  is  traversed  by  the  Salt  Range  which  runs 
in  a  south-west  direction  from  Jhelurn,  the  area  to  the  north  being  known  as  the 

kohietan  or  bill  country.'  ivu.  -  ■:  h.  ' . Min-nis  -J  ov.  wufc.J  ot 

>'■  These  upland  districts, '  Hazara,-  Rawalpindi/  and  Jhelurn  came  Umder ^topo¬ 
graphical  survey  "by  'Robinson,  and  it  was  a:matter  of  debate  as  to  whether  they 
required  regular  revenue  survey  in  addition,  or  whether  RobmBoh’B  party  could  meet 
revenue  requireirients  by  making  special  survey  of  village  and  other  administrative 
boundaries.  It  was  decided  that  survej7  of  boundaries  was  impracticable  bo  long 
as  they  remained  unsettled  and  undemarcated2,  and  copies  of  the  topographical 
survej'  proved  of  great  value  to  the  Settlement  Officers  ['2ii— 2,  284-5  ]. 

In  August  1855,  Shortrede  was  directed  to  take  up  the  village-to-village  Burvey 
of  the  “lower  districts  "of  Khangurh  and  \Leia**-  winch  cover  the’  present  districts 
of  Mianwali  arid  Muzaffargarh  together  with  that  part  of  Shahpur  that1  lies  bri  the 
right  bank  of  the  Jhelurn.  The  Commissiorier  had  suggested  that"'*  o;  ,lq  i 

a  topographical  survey  should  be  made  along  both  banks  of  the  Indus  from  Kalabagh  to  the 
border  of  Sindh.  ...  We  have  no  correct -map  of  that  tract. ..[  other  than  3  surveys  along  the 
Indus  made  by  Lieutenant  Wood  of  the  Indian  Navy  [  ^,-277-8  ],  and  other  officers..  ..'.-  Those 
surveys  are  most  accurate  as  I  have  bad  ample  -opportunity  of  testing,  but  they  do  not  extend 
beyond  a  few  miles  on  either  bank  of  the  river,  and  it  is  a  great  desideratum  to  have  a  good  map 

...from  the  southern  base  of  the  Salt  Range. ..down  to  the  confinee  of  Sindh . 

in  the  central  thul  of  the  Leiah  District  a  revenue  survey  would  only  entail  ,a  .  .useless 
expenditure,  but  the  kutchee  pergunnah*,  and  a  Btrip... along  the  left  bank  of  the  Indus  from 
the  Balt  Range  to  .Mahmoodkote,  ...A  to  10  miles  in  breadth,  and  about  180  miles. ..north  to 


south,  to  its  junction  with  the  Khangurh  District,  is  an  exceedingly7  rich  .  and  .productive 


tract*. 


^  ■  •  ■/:?  I  [  i  '  I  ■  ’•  '  '  ...  )  ..  .  .  I .  ,  . . • , 

Working  from  the  south  during  season  1855-6  Shortrede  surveyed  north  to 


the  confluence  of  the  Jhelurn  and  Chenab,  and  about  up  to  the  parallel  ofDera  Gbazi  Khan. 
The  total  area  surveyed  was  3,620  square  miles,  of  which  2,071  is  mouzawar,  or  regular  village 
circuit  and  detail — 1,110  thull  or  desert — and  439  square  mile6  of  river.  A  small  party  was 
detached. ..in  December  1865,  under  Captain  Johnstone  to  commence  the  survey  of  Derajat 
west  of  the  Indus  [  217—8  ].  ...  The  party  recessed  atMurree,  ...  and  prior  to  taking  the  field 
again  the  services  of  Lt.-Col.  Shortrede  were  placed  at  the  disposal  of  the  Commander-in-Chief. 
....  He  made  over  charge. ..to  Lieut.  Anderson  on  12th  November,  1866s.  •  .  ■  ..  ,  ;  , 


Instructions  were  issued  for  proper  junction  of  Anderson’s  revenue  survey  'with 
Robinson’s  topographical  survey  to  the  north.  The  southern  ibaee  .of  the  Salt 
Range'  was  to  be  the  general  limit,  “without  any  blanks;  defects,  or -omissions”, 
allowing  Anderson’s  survey  “to  include  complete  districts”.  (There  was  no  objection 
to  Robinson  accepting  Anderson’s  survey  of  strips  of  cultivated  land  running  into 
the  hills,  since  both  surveys  were  based  on  the  same  triangulation,  end,  notes 
Thnffiip.r,  “  it  is  the  invariable  practice. ..to  carry  the  operation  somewhat  beyond 
the  limits  of  the  district  boundary,  and  to  include  as  much  of  the  topography 
of  the  adjoining  zillah8...as  can  be  conveniently  embraced”®  {213 

."  1  '  ■  beic'.. A  ’  7  vr.v-  1  v.'-J  vl-Wunir.**'  p  -A,-.- 

'DDid  483;  Report,  1853-4.  1BounAarieB  Burvd.  1861-2,  OR.  Rev.  1858-61  (  122).  *  kachchi  = 

land  flooded  every  yea r.  .  ?I)I>n.  641  {  73  ),  from  Conuor.,  Leiah,  20-31-64  ;  Khangarh  Diat.  [pi.  16]  formed 
1849,  re-named  Muzaffargarh,  1861,  with  limite  . modified.  bI)I>d.  ’  624  (  168-9  ),  X)SG.  to  SG.  1-2-57. 
•DDn.  664  (  206  J.  DSG.  to  BO.  2B-7-58.  .  .  ,  ,  ,  j,,'/ '""'A/",  Z  ,  V  .  ;  \ 
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■  The  base  of  "the  hills,  ■where  they  debouoh  on  the  plains,  was  carefully  surveyed  by  Capt'. 
Anderson  and.. .Lieut.  Penton  Thompson,  as  well  as  the  senior  assistant,  Mr.  Housden,  by 
throwing  a  series  of  minor  triangles  from  the  measured  lines  in  the  plains  over  the  low  peaks, 
and  taking  up  all  the  stations  of  Capt.  Robinson’s  topographical  survey,  and  thus  forming 
ample  points  common  to  the  two  surveys,  on  which  the  planetable  sketching  of  the  entire 
base  of  the  foot  of  the  hills  was  laid  down  with  great  minuteness1,  i  ;  .v  •  j  •  i 

Anderson  completed  his  survey  by  the  close  of  season  1858-9,  and  then  moved 
his  party  down  to  Oudh2  [  263  ].  In  his  last  season 

the  whole  of  the  remainder  of  the  plains  of  the  Leia  District,  with  portions  of  the  Shahpoor 
District  up  to  the  Salt  Range,  havfe  fallen  within  the  operations,  together  with  such  portions 
of  the  river  Indus  and  the  Khussore  Hills  west  of  that  river  as  were  necessary  to  complete... 
connection  with  the  surveys  in  the  Deraj  at .  ' 

■1  This  completes  the  whole  of  the  plains  of  the  Punjab  and.  in  due  connection  with  the 
topographical  survey  of  Jhelum  and  Rawulpiijdee  by  Captain  Robinson,  ...  places  us  in  posses¬ 
sion  of  materials  for  the  whole  of  the  Punjab  proper,  or  country  between  the  five  ri  vers*. 


Bombay 

A  full  account  of  the  organization  and  procedure  of  the  revenue  surveys  of  the 
Bombay  Presidency  has  been  given  in  volume  rv  of  these  records  [  rv,  235-40  ]. 
Between  1846  and  1847,  survey  was  proceeding  under  the  direction  of  Goldsmid 
as  Revenue  Commissioner  at  Poona.  Wingate,  Nash,  and  Davidson  were  Superin¬ 
tendents  at  Dharwar,  in  South  Maratha  Country4— Poona  and  Sholapur  in  the 
Deccan— and  Nasik  in  Khandesh — respectively.  Each  wras  responsible  for  both 
survey  and  assessment  of  revenue  within  his  division.  In  1849  a  start  was  made  in 
Ratnagiri  by  moving  a  detachment  from  the  S.M.C.' 

In  1846  the  members  of  the  Bombay  Government  disagreed  as  to  the  best 
Bystem  of  control.  The  Governor  and  one  of  his  colleagues  considered  that 
the  superintendence  should  be  vested  in  the  Collector  of  the  District  who,  with  a  full  com¬ 
plement  of  well  selected  assistants  for  the  ordinary  revenue  and  magisterial  duties,  and  a  few 
able  surveyors,  would. ..find  no  difficulty  in  conducting  the  dut  ies  of  both  offices  [  rv,  239  ].  ... 

.  The  third  member  disagreed  and  preferred  a  separate  establishment  as 
in  the  Deccan  and  Southern  Mahratta  Country.  ...  Experience  hitherto  is. ..opposed  to  the 
success  of  a  survey  conducted  through  [  the  Collector  ],  ...  who  can  hardly. ..to  give  that  un¬ 
divided  attention. ..necessary  for  the  satisfactory  execution  of  Buch  an  important  undertaking 
The  Directors  decided  that  a  separate  organization  was  essential8. 

Nash  took  furlough  in  January  1847,  and  was  relieved  by  Goldsmid,  and  when 
Davidson  took  furlough  in  1848.  he  was  relieved  by  George  Anderson.  On  relieving 
Nash,  Goldsmid  found  that  instead  of  making  systematic  tests  of  Pringle’B  survey 
and  only  revising  those  areas  that  were  found  unsatisfactory,  he  had  been  making 
complete  re-survey  of  whole  districts  [  rv,  236-9  ].  He  made  detailed  surveys  of 
uncultivated  hills  for  purposes  purely  topographical,  "dividing  the  hills  into  estates, 
and  marking  off  the  limits,  ...  thereby  entailing  a  useless  expense”.  Two  of  his 
military  assistants  were  discharged  to  military  duty  as  knowingly  departing  from 
standing  instructions,  and  the  Revenue  Commissioner  was  blamed  for  having 
allowed  this ; 

Of  Lieutenant  Nash’s  zeal,  and  of  his  earnest  desire  to  do  his  duty,  the  Government  was 
well  aware,  but. ..his  mismanagement  has  caused  a  wasteful  expenditure  of  time  and  money, 
injury  to  the  people,  discontent,  and  great  confusion.  ...  Such  mismanagement. ..could  not  have 
continued. ..had  the  Revenue  Commissioner. ..exercised  due  vigilance1. 

Bombay  villagers  were  required  by  law  to  define  boundaries  by  permanent  marks, 
and  field  boundaries  by  earthen  ridges.  Davidson  reports  difficulty 
in  getting  the  field  boundaries  ridged  in  consequence  of  the  distress  that  prevailed  through 
disease  and  scarcity.  ...  I  refrained  from  having  recourse  to  the  Bombay  Aot  in  the  hope  that 
the  ridges  would  be  completed  to  the  standard  Bize  after  the  monsoon.  I  am. ..able  to  report 
-i  »*>. 

l0R.  Rev.  1857-GI  (  78  ).  ‘Penton  Thompson;  A-  Foy  ;  Patterson  ;  o.w.  Campbell;  o.R.  A  w.g. 
Buttress,  and  30  Indian  sorvra.  ’OR.  Rev.  1857-62  (  79-7  ).  ‘oommenoed  Dec.,  1842.  *so  ho 
68/1848  (  66-9  ).  *  Bo  bo.  169/1847  (  789 — 819  ),  30-12—47  ;  209/1 848  (  21 4—5  ),  12-3-48. 
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thn-t  tho  boundaries  of  the  districts. ..are  clearly  defined,  and  ridges  nearly  finished.  In  the 
districts  now  in  progress  the  ridging  koeps  pace  with  the  measurements  [  iv,  429  J1. 

In  his  report  for  the  year  ending  31st  October  1848  Wingate  records  the 
introduction  of  lithography  for  the  revenue  surveys  ; 

When  st  Poona. ..in  the  monsoon  of  1847,  I  obtained. ..d  large  lithographic  press  from  the... 
Poona  College  which  had  been  transferred. ..on  the  abolition  of  the  Surveyor  General’s  office 
at  the  Presidency,  but  had  never  been  used  [  rv,  327-8  ],  and  brought  it.. .to  Dharwar.  ... 

This  press  could  not  be  brought  into  use  from  the  want  of  lithographic  stones,  but  on 
obtaining  four  small  ones  from  the  Government  press  at  Bombay,  I. ..had  the  aatiRfaction  of 
finding  it  likely  to  answer  my  expectations.  Since  then  Inrgcr  stones  hove  been  obtained  from 
England,  and  many  hundred  copies  of  village  maps  executed  at  a  cost  altogether  t  rifling  when 
compared  with  tho  expense  of  employing  draughtsmen*. 

Scale  of  mapping  varied  with  the  size  of  the  holdings.  Whilst  village  maps  of 
the  Southern  Maratha  Country  were  prepared  on  scale  of  20  goontas,  or  200  yards, 
to  an  inch,  i.e.,  8  inches  to  a  mile,  in  Ahmednagar  the  scale  was  sometimes  as  small 
as  2  incites  to  a  mile3. 

At  a  conference  at  Kirkee,  in  1847  the  three  Superintendents,  Goldsmid,  Wingate, 
and  Davidson  drew  up  rules  for  the  future  guidance  of  revenue  survey’ors  [  rv, 
238-9  ]4.  During  recent  surveys  the  original  records  had  been  supplemented  by 
a  rough  sketch  map,  ...  and  it  was. ..found  possible  to  produce  sufficiently  accurate  field  and 
village  maps  by  means  of  the  cross  staff  and  chain  without  the  aid  of  theodolites  or  other 
instruments  for  measuring  angles.  The  want  of  an  accurate  village  map  had  been  noticed  by 
the  Government,  of  India  aB  a  marked  defect,  ...  and  by  the  present  system  we  are  able  to 
furnish  it.  ...  The  village  maps  can  be  united  to  form  a  general  map  of  a  district.. .from 
Major  Jopp’s  maps,  on  which  the  positions  of  the  principal  places  are  correctly  given,  or... 
from  a  triangulation  based  on  the  Great  Trigonometrical  Survey.  ...  These  maps  do  not  add 
materially  to  the  cost  of  the  survey,  and  their  protraction  affords  a  useful  check  [rv,  237^8].  ... 

The  ordinary  measurements  by  chain  and  cross  staff  are  inapplicable  to. ..mountainous 
tracts  where  the  theodolite  would  be  required,  but  the  two  modes  of  survey  may  be  combined, 
and  there  is  no  difficulty  in  instructing  native  surveyors  in  the  use  of  the  theodolite.  ... 

Government  proclamation  ordered  that  the  boundary'  marks  of  the  fields  at  the  survey 
were  to  bo  carefully  preserved,  and  at  the  time  of  ploughing  an  untouched  strip  three  cubits 
wide  should  be  reserved  as  a  continuous  boundary'5. 

The  Surveyor  General  saw  no  way  of  turning  these  Bombay  revenue  surveys 
into  satisfactory  topographical  maps,  and  Dickens  later  commented  that 
the  field  measurements  are  carried  on  in  a  very  detailed  and  laborious  manner,  and. ..supervised 
by  European  officers,  chiefly  from  the  army,  who  also  perform  the  assessment  which  is  fixed 
on  each  field.  Although  great  care  and  labor  ere  bestowed  upon  the  original  work,  the  correct¬ 
ness  of  the  measurements  is  not  checked  by  professional  survey,  but  merely  by  the  superin¬ 
tending  officer  himself  re-measuring  a  portion  of  the  work6. 


Sind 

Revenue  survey’s  in  Sind  had  been  carried  on  from  1843  in  desultory  fashion 
under  Baker  and  Scott  in  conjunction  with  the  Department  of  Canals  and  Forests. 
A  few  assistant  surveyors  had  experience  with  the  revenue  surveys  of  the  North- 
Western  Provinces.  In  1849  the  Engineer  officer  who  had  succeeded  Scott,  Alfred 
De  Lisle,  had  8  European  assistant  and  sub-assistant  surveyors,  and  12  Indian 
surveyors  drawing  from  8  to  70  rupees  a  month,  and  for  January  1850,  had  an  allot¬ 
ment  of  about  Rs.  2,500.  He  was  engaged  in  teaching  his  surveyors  “the  mode  of 
triaugulation  laid  down  by  Lieut.  Colonel  Waugh”  [  192-3  ]  ; 

The  revision  of  the  jagheer  surveys  and  copying  them  into  a  book  is  now  also  nearly  com¬ 
pleted.  Some  of  them  are  out  of  their  true  position,  but  that  can  only-  be  corrected  by  work 
in  the  field.  ...  I  might. ..employ  some  of  the  surveyors  in  the  districts  between  Ksrachee  and 
the  river  south  of  Tattah.  We  have  not  yet  any  good  surveys  of  theBe  districts.  ...  I  should 

1  none.  200/1848  6-12-47.  3  Bo  bc.  210/1849  (  21-4  ).  30-3-49.  •JO  Cal.  (  421-4,  441  ),  Rev. 

Svy.  fiombay.  •Rev.  Svy.  (India  )  (  290  ),  2-8—47;  Amended  Rules,  1849  ;  Ro  Rev  Siy.  (  103-C). 

*  booo.,  20-8-52;  bo.  Rev.  Svy.  (8-19);  cf.  Alackav  (  282-95  ).  ’Dickens  (3);  cf.  Rootle*  1‘apert, 
ex  (  184-212);  Markham  (  193-5). 
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propose  surveying  the  pergunnah  and  jagheer  boundaries  with  theodolite  and  chain  on  the 
circuit  system,  as  it  requires  fewer  khalassies  than  triangulation  and  is  more  rapid1. 

The  Bombay  Government,  however,  decided  to  wait  until  a  new  survey  could 
be  organized  on  sound  lines,  and  the  existing  staff  was  broken  up  [  103  ]  ; 

Unless  the  survey  be  commenced  de  novo,  and. ..established  on  a  proper  system,  the 
results  will  be  the  same  as  on  previous  occasions  when,  after  the  expenditure  of  lacks  of  rupees, 
the  only  returns  were  either  a  number  of  detached  route  surveys  which  nobody  can  frame 
together,  or  a  little.. .triangulation  which,  having  no  relation  to  the  larger  series,  is  useless*. 

In  January  1855,  the  Commissioner  asked  for  a  rough  survey  and  settlement 
such  as  may  furnish  the  detafls  which  will  not  be  given  by  a  scientific  topographical  survey,  ... 
and  at  the  same  time  furnish  the  data  indispensible  to  a  rough  survey  settlement.  ...  There 
is  at  present  no  complete  survey. ..of  any  single  district  in  Sind.  The  lithographed  maps  of 
Collectorntes  compiled  by  the  q.m.o.’s  Department. ..have  been  most  useful,  but  they  are... 
from  confessedly  very  incomplete  data. 

The  boundaries  of  no  single  Collectorate  are  accurately  laid  down.  Few  of  the  purgunnah 
boundaries,  or  of  the  canals,  are  perfect.  There  is  no  attempt  to  mark  village  boundaries,  and 
the  greater  portion  of  each  collectorate  is  a  blank.  ...  Few  or  none  of  the  village  boundaries 
even  are  marked  or  recorded,  though  all  are  known  to  the  villagers.  ...  Inquiry  and  demarca¬ 
tion. ..may  be  best  superintended  by  those  officers  who  may.. .make  preliminary  revenue  settle¬ 
ments.  ...  Portions  of  the  country  have  been  partially  surveyed  by  Boundary  Commissioners, 
others  by  the  Sind  Survey  and  Canal  Department.  ... 

A  map,  as  perfect  as  the  means. ..will  admit,  should  always  be  drawn  up  to  illustrate  the 
fieldbook  of  each  village.  It  should  at  least  show  the  relative  positions  of  the  several  numbers 
and  of  the  village  boundary  marks3. 

On  further  pressure  the  Surveyor  Genera]  recommended  the  transfer  to  Sind 
of  one  of  the  Punjab  survey  parties,  under  charge  of  Robert  Shortrede,  a  senior 
Bombay  officer  of  considerable  survey  experience. 

There  must  be  not  only  a  survey  party  under  an  experienced  head,  but  also  a  civil  estab¬ 
lishment  acquainted  with  the  system,  and  unless  this  can  be  secured  all  the  experience  and 
training  of  the  revenue  survey  party  will  be  wasted,  and  it  would  be  far  better,  cheaper,  and 
more  efficient,  to  survey  Sind  topographically  than  to  attempt  to  introduce  the  Bengal  Revenue 
Survey  system  under  unfavourable  circumstances4. 

Sbortrede’s  appointment  could  not  be  arranged  [  391  ],  but  the  Commissioner 
welcomed  the  transfer  of  the  party  from  the  Rechna  doab  under  John  Macdonald  ; 

A  revenue  survey  in  the  Punjab. ..is  very  different  from  what  is  usually  called  a  revenue 
survey  in  this  Presidency,  and. ..very  much  resembles  what  in  other  countries  would  be  called 
a  detailed  topographical  survey.  ...  Such  a  revenue  survey  will  not  give  the  minute  details 
obtained  by  the  system  heretofore  followed  in  the  Deccan  and  South  Mahratta  Country,  but 
it  will  be  more  rapidly  executed,  and  will  greatly  lighten  the  labours  of  the  Settlement  Officer.  ... 

If  each  officer  were  to  finish  a  whole  district  in  the  course  of  each  season,  ...  it  would  take 
14  years. ..before  the  whole  province  were  completed5. 

Sending  a  detachment  under  William  Lane  to  survey  a  small  area  round  Karachi 
for  railway  purposes,  Macdonald  and  his  main  party  reached  Rohri  in  Upper  Sind 
in  March  1856,  too  late,  writes  Thuillier,  to  carry  out  an}'  survey,  that  season  ; 

Demarcations  were  not  commenced  ;  the  Civil  authorities  were  in  entire  ignorance  of  our 
requirements  and  the  proper  way  to  prepare  the  country  in  advance  for  a  large  professional 
establishment,  neither  were  there  any  natives  sufficiently  instructed  to  undertake  the  proper 
demarcation.  ...  The  entire  resources  of  the  professional  party  wore  therefore  devoted  to  the 
task  of  instructing  putwarrees  and...aumeens.  Twenty  of  the  native  surveyors  were  set  to 
work  to  define  the  boundaries  of  villages  in  the  Rohree  Collectorate  on  the  left  bank  of  the 
Indus,  ...  all  skilled  in  the  use  of  the  planetable,  prismatic  compass,  and  chain.  ... 

Another  class  of  80  putwarrees  was  formed  at  Sukhur.  ...  Subsequently  two  other  schools 
were  established,  one  of  140  pupils  at  Hyderabad,  and  another  of  40  at  Kurrachee.  ... 

The  only  survey  of  a  professional  character  which  could  be  attempted  was  a  triangulation 
of  the  fiillo  and  country  round  Kurrachee,  based  on. ..the  o.T.8.  ;  307  Bquare  miles  laid  down 
on  scale  of  half  a  mils  to  an  inch.  The  large  plan  of  the  Town  and  Harbour  of  Kurrachee  has 
been  received,  and  is  a  very  fine  map,  well  drawn,  and  altogether  a  creditable  performance®. 

'BOBO.  185/1850  (  255-6  ),  1 1-1-60  ;  Do  Lisle’*  map,  JO  Cat.  (  447  ).  'bo  bo.  185/1950  (  277-9), 
from  Mil.,'  Bd.,  31-1-50.  •  Bo  Sd.,  x  vm  (  9-1 1  ).  4  DDd.  685  (  1 12  ),  SG.  to  DSO.  4-10-65.  •  Bo 

Stl  xvin,  from  Comnr.,  21-1-53.  •  DDn.  021  (  71  ),  DSO.  to  SO.,  6-4-56  ;  921  (  101  ),  1-2-67. 
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During  season  1856-7,  "work  was  started  at  Rohri  on  the  left  bank  of  the  Indus ; 

The  whole  area  to  be  divided  mouiawar  [  rv,  206  }.  ...  Some  small  tracts  of  broken  atony 
bilk. ..have  been  triangulated.  Nearly  all  the  field  work  was  done  by  natives.  In  the  early 
part  of  the  season  I  considered  it  unwise  to  march  the  European  assistants  about  and  later, 
...  when  it  became  necessary  to  carry  about  large  quantities  of  water  in  addition  to  supplies 
for  the  camp,  the  expense  of  moving  about  would  have  been  beyond  the  means  of  any  sub- 
assistant.  ...  I  required  32  camels  in  addition  to  12  for  my  own  tents  and  baggage.  ,  m 

The  gentlemen  in  charge  of  the  camps  were  chiefly  employed  in  superintending  the  office 
calculations,  and  the. ..copies  of  the  general  maps  were  all  completed  by  their  agency. 

Area  surveyed,  3,937  square  miles  at  average  cost  of  Ra.  13-12-3  per  square  mile.  This 
includes  all  contingent  charges  and  carriage.  ...  The  line-cutting  expenses  were  defrayed  by 
the  Revenue  Surveyor  out  of  his  contingent  allowance  of  Rs.  200  a  month  [  398  ]. 

A  great  deal  of  sickness  during  the  first  two  months.  ...  16  men  died  out  of  242,  and  from 
80  to  100  always  sick — fever  and  ague  in  tertian  attacks,  often  succeeded  with  dysentery — 
and  it  was  under  the  latter  that  most  of  the  sufferers  sank  and  died.  It  was  moBt  dishearten¬ 
ing.  The  dry  hot  weather  of  March  soon  restored  health  and  strength.  ... 

The  officer  in  charge  did  a  good  deal  of  chain  partaking.  For  the  interior  survey  every 
detail  was  rendered,  ...  cultivation  and  fallow  being  classed,  mapped,  and  measured,  under 
one  head,  ...  every  variety  of  jungle,  tree,  bush,  and  grass,  the  waving  palms  and  sheltering 
mango  groves — all  the  features  of  the  country’  in  rivulets,  canals,  marshes,  and  ponds,  swamp 
or  barren  waste,  whether  of  clay,  sand,  or  stones — *11  were  carefully  mapped  and  depicted. 

The  interior  surveyor  worked  on  plots  of  the  traverse  circuits  placed  od  the  planetable. 

In  my'  last  season  in  the  Punjab  my  camp  was  under  canvas  for  248  days,  a  period  of  7 
months  and  28  days,  but  in  the  burning  heat  and  pestilential  exhalations  of  a  flooded  district 
in  Upper  Sind,  such  exposure  could  only  be  undergone  by  the  very  strongest  persons,  and  not 
one  of  my'  European  assistants  can  bear  any  severe  exposure  without  immediately  suffering.  ... 

Survey  squads  had  occasionally  to  stop  work  through  failure  of  supplies. 

All  the  thakbust  maps  of  Rohri  District  were  available  whilst  the  professional  survey  was 
being  carried  out.  They  were  uniformly  excellent,  and  were  constructed  by  scales  and  com¬ 
pass  on  a  planetable.  The  patwari  who  survey’ed  them  was  guided  also  by  a  rough  compass 
attached  to  the  planetables.  70%  of  the  demarcation  and  thakbust  maps  was  performed... 
by'  survey  moonshees,  and. ..no  surveyor  ever  had  bettdr  thakbust  maps  to  guide  him1. 

The  khasrah  survey  of  1856-7  was  directed  by  the  Settlement  Officer,  Captain 
Henry  Day,  who  came  from  the  Deccan  revenue  Burvey  [  rv,  369  J,  and  entirely 
disregarded  the  valuable  work  of  the  professional  survey. 

He  devoted  much  time  and  labour  to  do  comparatively  imperfectly  what  was  subsequently 
done  more  perfectly  byT  the  trained  establishment.  ...  Mr.  Kyte,  an  un covenanted  surveyor 
trained  in  the  Deccan  survey,  has  completed  a  survey  more  in  accordance  with  the  Deccan 
practice,  and  has  been  ordered  to  conform  with  the  rest  of  the  Province5. 

After  comparing  them  with  the  professional  survey,  and  with  the  approval  of  the 
Commissioner,  Macdonald  rejected  all  Da3’’s  settlement  measurements  ; 

The  Government  of  India  has  directed  that  all  the  revenue  surveys  in  Sind  should  be  con¬ 
ducted  on  uniform  plan  similar  to  that  followed  in  the  Punjab.  ...  I  suggest  that  Mr.  Kyte 
and  Major  Macdonald  should  meet  Lieut.  Wallace  and  suggest  a  system  for  essential  uniformity. 
All  Mr.  Kyte’6  future  proceedings  should  be  in  conformance  with  such  plan5. 

Macdonald’s  party  was  now  split  into  two,  whilst  four  Settlement  Officers  were 
allotted  to  the  districts  under  survey  and  settlement.  Between  1856  and  1858 
Bieutenant  Ford  was  Settlement  Officer  in  Larkhana,  for  whom  Kyte  surveyed  over 
"200  square  miles  of  village  details  during  1850-7,  his  plans  being  "neatly  and 
carefully  drawn”  and  his  surveyors  well  taught. 

During  season  1857-8  work  lay  on  the  right  bank  of  the  Indus,  and  in  1858-9 
whilst  Lane  took  a  section  down  to  Karachi,  Macdonald  took  up  the  frontier  tract 
round  Jacobabad4.  Work  commenced  on  18th  November  1858,  only  two  or  three 
■weeks  before  the  death  of  Brigadier  Jacob  "who  had  so  earnestly  desired  to  see  the 
aurvey  completed  [rv,  44$  ]”• 

The  survey. ..was  intended  to  embrace  a  greater  minuteness  of  detail  than  is  usual  in  purely 
topographical  survey,  but  not  of  the  usual  village  separate  definition.  Estate  boundaries 

1  Bo  Sd.  xvm,  from  Macdonald,  27-1 1 -57  ;  maps  ;  meio.  M"ibc.,  Rohri,  Puk-kur,  Buiknr,  8-inch  to 
mile.  * Bo  Sd.  xvm  (  111  ),  from  Comnr.,  16-4—58.  ’ib.  (  88  ),  from  Comnr.  11-12-57  ;  Wallace  having 
relieved  Day  aa  so.  ‘70  Cal.  (  453  ),  Jacobabad,  10  cb.  to  inch,  Todd  &  Bolton,  1858—9. 
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where  existing  should  be  shewn,  the  details  of  cultivation  and  soil  being  fully  entered  into, 
scale  2  inches  to  a  mile.  ...  ...  1  ....  - 

The  present  survey  has  coat  less  than  the  towers  originally  built  by  General  Jacob  himself 

to  carry  out  a  Bystem  of  triangulation  which  was  never  completed.  ...  These  towers,  _ well 

known. .ns  Jacob’s  Towers,  were  intended.. .to  save  line-cutting  expenses  but,  when  the  Sur¬ 
veyor  commenced,  ...  he  found  that  the  platforms  and  towers  were  bo  faulty  in  construction 
that  it  was  in  vain  to  expect  good  work  [  45-6,  no  ].  ;  ,  , . 

Survey  was  accordingly  run  by  traverse  directly  based,  on  the  Great  Indus  Series1. 

Lane’s  work  between  Karachi  and  Kotri  was  for  the  assistance  of  the  railway 
engineers.  The  area  of  2,059  square  miles  included  only  2  miles  of  cultivation  and 
65  fit  for  cultivation, "the  population  barely  “2,000,  all  miserably  poor,  ...with  the 
barest  necessities,  the  coarsest  food,  and  the  commonest  raiment”*  [479  ]• 

Macdonald’s  work  during  1859-60,  fell  in  Larkhana  District.  He  had  suffered 
severely  in  health,  especially  his  eyes,  and  on  22nd  April  1860,  he  handed  over  to 
Lane  and  took  furlough  for  15  months.  During  1860-1  Lane  carried  out  6,190 
Bquare  miles  of  1-inch  topographical  survey  in  Khairpur,  “mostly  sandy  desert, 
with  highly  cultivated  alluvial  lands  on  the  river  bank  [  100  ]”3.  : 


Madras 

Before  1850  the  Madras  Government  had  never  accepted  the  necessity  for 
accurate  scientific  control  of  revenue  measurements  or  surveys.  Such  surveys 
as  were  required  for  assessment  of  revenues  were  carried  out  under  the  district 
officers  by  Indian  measurers  and  supervisors,  on  the  lines  of  Thomas  Munro’s  survey 
of  the  Ceded  Districts  [  n,  180-2  ].  After  full  consideration  of  the  s}Tstems  followed 
in  Bengal  and  Bombay,  the  Board  of  Revenue  at  Madras  expressed  the  following 
views  on  proposals  put.  forward  by  the  Collector  of  Tiunevelly  in  1842  ; 

Cultivated  and  culturable  lands  are  measured  by  natives  according  to  the  native  method, 
and  tested  by  controlling  natives,  and  accurate  accounts... -with  specifications  of  the  boundary 
marks,  and  name  and  number  of  each  field,  are  formed.  ... 

A  survey  carefully  conducted  according  to  the  rules  laid  down  by  Sir  Thomas  Munro- 
and  acted  on  in  the  Ceded  Districts  [  1804-8  ]  will  be  found  generally  sufficient  for  all  ordinary 
practical  and  useful  purposes  and  if,  in  addition,  the  means  of  testing  the  accuracy  of  the... 
proceedings  be  afforded  to  the  Collector,  ...  by  placing  at  his  disposal  a  small  scientific  survey¬ 
ing  establishment,  it  will  be  found  amply  so.  ...  The  Collector  will  be  able. ..to  control  the 
native  measurements,  to  decide  on  disputed  points  regarding  it,  and  to  satisfy  the  ryots.  ... 

This  combination  of  revenue  and  scientific  survey  will... sufficiently  approach  the  system 
of  the  North  Western  Provinces  as  far  as  it  is  expedient  to  apply  it  to  a  country  already 
scientifically  surveyed.  ... 

The  Board  recommend  that  Sub-Assistant  McMahpn...be  immediately  placed  under  the 
orders  of  the  acting  Collector  of  Tinnevelly4. 

MacMahon  was,  however,  appointed  to  assist  Ouchterlony  on  his  survey  of  theNilgiri 
Hills  [  179  ].■  He  was  essentially  a  topographical  surveyor. 

In  1843  Sir  Henry  Montgomery8  was  Bent  to  Rajahinundry  on  a  commission 
which  led  to  the  Godavari  irrigation  project  [  I  :  107  ].  He  strongly  recommended 
a  regular  survey  and  settlement,  and  from  the  discussions  that  followed  Frederick 
Priestley  was  in  1853  appointed  under  the  Board  of  Revenue  to  “an  experimental 
scientific  survey  of  villages  in  the  South  Arcot  District”*. 

The  other  Presidencies  were  consulted,  and  concrete  proposals  were  made  by 
the  Madras  Government  in  a  minute  dated  14th  August  1855  ; 

In  this  Presidency  alone  there  has  hitherto  been  no  regular  survey.  In  all  districts  there  is 
the  utmost  confusion  in  revenue  matters,  resulting  in  great  loas  to  Government.  The  absence 
of  accurate  information  has  the  most  pernicious  results.  Not  only  does  it  operate  injuriously 

,  lOR  Rev.  1857-61  (  126).  *  ib.  1858-61  (  126-7  ).  *ib.  (128-9).  10  Cat.  (440);  Sind 

Rev.  Sry.  1856—72;  102  one-inch  eheeta,  13  quarter-inch,  pub.  @  2  ah.  each.  4Di>n.  451  (  49-63  ), 
21-1—43.  *Sir  Henry  Conyngham  Montgomery  (  1803-78  ),  Bart.  ;  mcs.  ;  Sec.  to  Rev.  ic  rw.  Depfca. 
1845—50-  ‘10  Cat.  (  391  ),  Chidampnram  taluk,  s.  Arcot,  1854—6,  1'  to  mile  ;  MRio.  128  (  12),  2-inoh, 

litbo ;  Mad  Bel.,  ix  (  6-14  );  Feb.  1854. 
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on  the  public  revenues,  but  it  beoomes  a  means  by  whioh  the  poorer  and  less  influential  classes 
are  m&de  to  Buffer  for  the  benefit  of  the  wealthy.  ...  ■  ■» 

In  some  districts  attempts  were  at  the  beginning  of  the  century  to  establish  something 
like  a  register  of  lands,  and  fixed  rates  of  assessment  founded  on  actual  measurement  and  valua¬ 
tion.  '  But  these  measurements  were  in  every  case  carried  out  in  haste,  with  imperfeot  agency.  „ 

Government  are  decidedly  of  opinion  that  the  revenue  survey  should  be  connected  by 
minor  triangulations  with  the  Grand  Trigonometrical  Survey1.  ...  A  survey  for  revenue  pur¬ 
poses,  not  a  topographical  survey.  The  size  of  the  fields  require  to  be  accurately  determined. 
This  should  be  done  by. ..the  English  methods  of  surveying  as  in  Bombay,  and  as  is  now  being 
done  by  Captain  Priestley  in  South  Aroot,  and  not  in  the  inaccurate  native  method.  ... 

■The  detailed  survey  need  extend  only  to  the  cultivable  land.  ...'Jungle  and  unreclaimed 
waste  need  not  be  surveyed  in  detail,  but  only  in  its  chief  features.  ...  Permanent  boundary 
marks  would  be  established,  and. ..field,  ...  village,  ...  and  talook  maps,  should  be  prepared.  ... 

The  Governor  in  Council  proposes. ..to  appoint  a  Surveyor  General,  or  Superintendent  of  the 
Survey,  ...  to  have  at  least  four  Deputy  Surveyors  General,  each  in  charge  of  a  separate 
...division.  ...  700  square  miles  may  be  taken  as  the  work  of  a  Deputy  Surveyor  General’s 
party  ;  ...  cost  should  be  about  Rs.  64  per  square  mile,  and  the  survey  occupy  22  years.  ■ 

Classification  of  land  Bhould  be  entrusted  to. ..a  Superindent  of  Settlements,  ...  vested  with 
a  general  power  of  control,  ...  but  not  interfering  in  the  mode  of  working*. 

Priestley  was  appointed  Superintendent  of  Survey  from  August  18573 ; 

The  area  to  be  surveyed  was  computed  at.. .79, 411  square  miles  for  topographical  work,  and 
fil, 61 7. ..for  revenue  work.  Captain  Priestley  commenced  work  with  an  establishment.. .of  18 
•surveyors  and  deputy  surveyors,  30  survey  ameens,  30  gumashtas  [  n,  j8i  ],  20  draftsmen  and 
computers,  77  peons  and  measurers,  and  19  station  markers,  at  an  annual  cost  of  Rs.  31,338. 
Mr.  Nevill  was  appointed  Superintendent  of  the  new  revenue  assessment,  and  the  two  officers 
worked  in  concert. 

In  1857  two  talooks,  one  in  South  Arcot  and  the  other  in  Trichinopoly,  were  surveyed. 
In  1858  the  survey  was  commenced  in  the  Rajahmundry  District.  In  1859  Masulipatam  was 
taken  up,  and  in  1860  there  were  parties  in  Nellore,  Trichinopoly,  and  Salem. 

During  season  1856-7  Priestley  bad  surveyed  450  square  miles  in  South  Arcot, 
and  increased  this  to  476  the  following  season.  Scales  of  survey  varied  from  4 
to  12  inches  to  the  mile  [  8]4.  During  his  absence  for  several  months  organizing 
the  new  department,  he  left  William  Hessey  in  charge*. 

In  1859  a  survey  was  undertaken  of  the. ..district  of  Wynaud...to  define  the  boundaries 
of  the  coffee  estates.  ...  The  district  had  been  surveyed  topographically.. .in  1826  by  Lieutenants 
Garling  and  Conner,  ...  but  the  sites  of  villages  were  not  accurately  laid  down  [  m,  114  ].  ... 
Work  was  commenced  in  1860  -with  a  system  of  secondary  triangulation. ..the  detail  being  filled 
in  by  planetable*.  In  1861  and  1862,  the  Neilgberry  and  Coondah  Hills  were  surveyed  [m, 
111-3;  v,  179—80].  A  lithographic  Press. ..was. ..established  at  Madras  for. ..publication  of 
talook  and  village  maps7- 

Tn  1859  Priestley  had  a  staff  of  three  military  officers,  Hessey,  Pratt,  and  Crewe, 
and  six  civilians,  Leggatt,  Dumsford,  Beaumont,  Cardozo,  Puckle,  and  Wright. 

In  1870  Markham  describes  the  Madras  Revenue  Survey  as  one  in  which 
the  Burvey  and  revenue  officers  work  together,  and  which  is  conducted  on  correct  principles 
in  every  detail,  in  the  field  measurements  as  well  as  in  the  village  boundaries,  with  a  complete 
series  of  tests.  ’...  The  Madras  Revenue  system  alone  answers  this  description,  and  must  con¬ 
sequently  be  considered  as  the  best.  Its  work  is  adapted  to  reduction  for  geographical  purposes, 
being  carefully  connected  with. ..the  g.t.s.  ... 

The  revenue  survey  is  complete  in  the  Godavery,  Kistna,  Nellore,  Trichinopoly,  and  Salem 
Districts,  and  the  topographical  Burvey  of  the  zemindary,  or  rent-free  lands  is  in  progress  in 
Nellore  and  Salem.  In  Kurnool  and  Tinnevolly  the  revenue  survey  is  approaching  completion, 
and  it  is  progressing  in  Cuddapah,  Coimbator,  Chengalpat,  Ganjam,  and  the  Nilgiris.  In 
Wynaad  124  square  miles  of  estates  were  surveyed  before...  1862s. 

Neither  the  Madras  nor  the  Bombay  revenue  surveys  ever  came  under  the 
administration  of  the  Surveyor  General  of  India. 

1  stronglv  urged  by  Henry  Thuillier,  DSG.  *  Mad.  Sd.  ltd  (  2-39  ),  CDtoM.,  17-12—56.  ‘from 
18_g_57  ■  Markham  (189).  '4  Godavari  Diet.,  1R59-60,  Crews  with  Wright  A  Cardozo  ;  mbjo.  14  (110); 
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JUST  as  it  had  been  Everest’s  mission  to  establish  the  work  of  the  Great  Trig¬ 
onometrical  Survey  on  high  scientific  principles,  so  it  fell  to  Waugh,  his  suc¬ 
cessor,  to  lead  his  surveyors  to  a  high  standard  of  topographical  survey  and 
mapping,  worthy  of  Everest’s  incomparable  framework.  Thanks  to  the  dogged 
insistence  of  Blacker  and  Everest  and  the  powerful  support  of  William  Bentinck, 
the  Court  of  Directors  had  wisely  decided  that  no  surveys  should  be  accepted  for 
the  quarter-inch  Atlas  of  India  that  were  not  surely  based  upon  the  Great  Trigono¬ 
metrical  Survey.  Gone  were  the  days  of  perambulator  traverse,  astronomical 
latitudes,  longitudes  from  Jupiter’s  satellites,  chain-measured  base-lines,  and 
isolated  patches  of  triangulation  [  m,  195-6  ;  rv,  19,  261  ]. 

Whilst  the  Madras  parties  followed  the  methodical  system  taught  by  Mackenzie, 
filling  in  or  extending  Lambton’s  “grand  triangles”,  the  Bengal  revenue  surveyors 
worked  in  plains  that  the  triangles  had  not  yet  reached.  They  filled  in  topogra¬ 
phical  details  by  the  same  traverse  circuits  and  bearings  that  they  used  for  their 
fiscal  boundaries,  but  none  of  their  work  was  accepted  for  the  Atlas  until  it  had 
been  adjusted  to  the  Great  Trigonometrical  Survey  [  rv,  288-90 ;  v,  295-6  ]. 

Waugh’s  training  had  lain  with  the  trigonometrical  survey,  the  measurement  of 
base-lines,  the  lay-out  and  observation  of  principal  triangles,  and  high-class  astro¬ 
nomical  observations.  His  first  contacts  with  topographical  survey,  and  the 
need  of  instructions  for  inexperienced  officers,  came  in  1844  with  Ouchterlony’s 
survey  in  the  Nilgiri  Hills1,  and  Scott’s  survey  of  Sind  [  179,  192  ].  In  these  instruc¬ 
tions  he  dealt  first  with  the  provision  of  primary  control.  Then  followed 
minor  triangles. ..covering  the  areas  of  the  principal  triangles. ..fixing  limits  to  inaccuracy. ..a 
few  miles  asunder.  Topographical  details  depending  od  the. ..triangles  carried  on — either  with 
the  planetable  aa  in  the  Madras  surveys — or  with  the  theodolite  and  chain — or  with  the 
perambulator  and  theodolite— according  to  the  degree  of  accuracy  which  local  circumstances 
render  desirable.  A  process...such  as  this  is  essentially  neeessary  in  any  country  of  which  we- 
intend  to  retain  possession.  All  else  is  but  patchwork,  and  expedients  for  the  hour,  which 
will  never  satisfy  expectation  nor  supersede  the  necessity  of  future  revision*. 

Ho  writes  to  the  Chief  Engineer  at  Bombay  [  191-2  ]  ; 

The  orders  of  the  Hon'ble  Court  of  Directors  are  that  no  district  which  has  been  once 
surveyed  should  be  revised  until  every  part  of  India  has  been  surveyed.  This. ..is  a  sound 
rule. ..admitting. ..of  few  exceptions.  ... 

The  Trigonometrical  Survey  having  been  debarred. ..from  taking  up  detail  [  iv,  14  ],  the 
organization  of  the  parties  has  been  Btrictly  regulated  for. ..furnishing  fixed  points  of  reference.  — 
The  general  triangulation  of  a  large  country  must  be  performed  by  distinct  parties  specially 
trained  and  confined  to  that  duty  alone.  ...  The  triangulation  done  by  topographical  surveyors 
baa  been,  and  will  always  be,  of  the  most  inferior  kind,  unsystematic,  and  liable. ..to  accumulate- 
immenao  errors  [  285-6  J.  On  the  other  hand,  the  scrupulous  care,  the  horror  of  minute 
errors,  the  refinement  in  observation  and  calculation  to  which  a  geodesist  must  be  trained, 
before  he  ia  worth  his  salt,  is  perfectly  thrown  away  in  detail  surveying.  ._ 

‘DDn.  491  (110J)  SO.  to  Oachterlony,  4-10-44.  *ib.  (150-69),  to  Soott,  J-3-45  (  52  panw  ). 
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The  topographical  surveys  are  no  doubt  susceptible  of  much  improvement  in  accuracy 
but  not  without  a  corresponding  increase  of  expenditure  and  time.  The  expense  of  the  revenue 
survey  in  Bengal  averages  about  Rs.  15  per  Bquare  mile.  ...  These  surveys  fulfil  all  that  is 
required  for  revenue  purposes  but,  as  the  measurement  of  boundaries  is  the  chief  object,  their 
value  as  topographical  surveys  is  not  equal  to  that  of  surveys  in  which  topography  is  the  primary 
object.  Nevertheless  these  surveys,  provided  the  country  be  level  and  open,  answer  very  well, 
after  due  incorporation  with  the  trigonometrical  survey,  as  materials  for  filling  up  f  309  ].  ... 

No  satisfactory  improvement  can  he  made  in  the  internal  filling-up  surveys  unless  they  are 
preceded  by  the  Great  Trigonometrical  Survey.  ...  Any  separate  local  triangulation  cannot 
supply  the  place.  ...  By  reversing  the  proper  order,  ...  a  great  deal  of  work  has  to  be  done 
twice  over,  and  everything  is  unsystematic,  confused,  and  unsatisfactory  [  295  J1. 

By  1852  Waugh’s  attention  was  perforce  drawn  to  the  technical  details  of  plane- 
table  survey  by  his  desire  to  improve  the  work  of  Du  Vernet’B  party  in  the  Himalaya 
and  of  Saxton’s  in  Orissa.  He  was,  moreover,  determined  that  the  new  survey  being 
started  under  Robinson  in  the  Punjab  should  reach  the  highest  possible  standard 
of  accuracy,  and  give  a  faithful  representation  of  the  ground.  The  staff  should 
be  thoroughly  trained  in  sound  technical  detail,  and  their  work  organized  and 
supervised  by  an  officer  who  should  be  a  complete  master  of  topography. 

WTitb  this  view  he  drew  up  Instructions  for  Topographical  Surveying 2  which,  at 
the  request  of  Thomason  now  Lieutenant  Governor  of  the  North-Western  Provinces, 
was  in  1853  printed  and  published  at  the  Engineering  College,  Roorkee,  and  .issued 
in  June  18543  [  211,  338  ]. 

The  paper  originated  in  my  having  to  write  instructions  for  the  Bombay  Presidency  and, 
being  designed  for  the  use  of  officers  with  whom  I  had  no  previous  intercourse,  ...  I  bad  to 
enter  into  more  minuti®  than  would  otherwise  have  been  requisite4. 

Amongst  points  from  these  Instructions  Waugh  writes  ; 

The  term  Topographical  Survey  implies  the  measurement  and  delineation  of  the  natural 
features  of  a  country  and  the  works  of  man  thereon,  with  the  object  of  producing  a  complete 
and  accurate  map,  free  from  the  trammels  of  boundaries  and  properties.  ... 

Break  down  long  sides  of  the  Great  Trigonometrical  Survey  by  ray-trace  triangulation,  ... 
and  with  suitable  network  of  triangulation  cover  the  area. ..with  fixed  points  3  to  6  roileB  aB- 
under.  Spherical  excess  of  the  large  triangles  must  be  dispersed,  and  computations  computed 
for  latitudes,  ...  longitudes,  and. ..azimuths. ..based  on  a  spheroidal  surface  of  the  earth  [  133  ]. 

Points  are  then  plotted  on  a  board.  ...  Flags  or  other  marks  should  be  Bet  up  at  those  points 
where  the  planetable  is  to  be  fixed.  Such. ..positions  being  fixed. ..from  the  trigonometrical 
stations  render  the  survey  independent  of  the  magnetic  needle.  ... 

In  ground  unsuitable  for  the  planetable  the  area  of  the  triangle  may  be  measured  up  by 
chain. ..or.. .filled  in  by  traverse  run  from  one  trigonometrical  point  to  another,  taking  offsets. 

On  a  scale  of  one  inch  to  a  mile  a  district  can  be  completely  surveyed  by  means  of  the 
planetable  at  a  cost  of  6  to  8  rupees  a  square  mile,  including... minor  triangulation.  On  this 
scale  all  those  objects  should  be  delineated  which  are  essential. ..for  political  and  military  pur¬ 
poses.  The  scalo  of  J  an  inch  per  mile  i6  to  be  resorted  to. ..in  very  dense  jungle  countries 
[  289  ].  ...  On  the  scale  of  one  mile  per  inrh  a  practised  draughtsman  can  execute  about  6 
square  miles  per  diem,  while  on  the  |-inch  scale  16  Bquare  miles  may  he  accomplished,  in 
each  case  supposing  the  detail  to  be  minutely  drawn  and  nothing  omitted  which  the  6cale 
admits  of  [  289— 90  ].  ... 

The  rate  of  six  rupees  per  square  mile.. .is  derived  from  the  Hyderabad  survey.  ...  Eleva¬ 
tions. ..if.. .extended  to  all  obligatory  points  for  roads,  drainage,  and  canals,  will  considerably 
enhance  the  cost  [  68  ].  ...  On  a  scale  of  one  mile  per  inch  the  general  figure  and  extent  of 
cultivation  and  waste  and  forest  tracts  can  he  delineated  with  more  or  less  precision5. 

In  1854,  Waugh  sent  a  copy  of  these  Instructions  to  Williams,  of  the  Pegu 
Survey,  with  a  long  letter  and  various  manuscript  notes  [  195,  285]  ; 

All  my  instructions  for. ..trigonometrical  surveys. ..are  in  manuscript.  ...  I  can  only  refer 
you  therefore  to  the  chapters  on  trigonometrical  surveying  in  the  Manual  [  Thuillier  &  Smyth  ], 
which  are  based  on  the  instructions  I  issued  to  Captain  Ouchterlony  of  the  Madras  Engineers 
in  1844.  These. ..were  found  sufficient  in  the  case  of  Lt.  "Walker's  survey  of  the  Peshawar 
frontier  [  215  ],  the  results  of  which  have  fully  satisfied  expectation  and  have  been  incorporated 

>  DDn.  543  (  63),  6G.  to  Cl.  Bombay,  15-6-50.  ’  cf.  hip  Jnilruclicmt  for  a  Trigonometrical  Surety 
{98,  117,  179,  286,  338].  *  2nd  »dn.,  Roorkee,  1861  ;  r.  Thuillier  &  Smyth,  2nd.  A  3rd.  edna.  (  appx. ). 
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with  facility.  This  has  not  been  the  cage  with  other  independent  surveys.  ... 

[  and  later  ] — Although  a  map  on  the  scale  of  4  miles  to  1  inch  is  considered  sufficient  for 
present  purposes,  I. ..recommend  that  the  details  should  be  taken  up  ou  the  half-inch  scale, 
because  the  progress  in  one  case  will  be  as  great  as  the  other  on  account  of  the  freedom  of 
sketching  and  plotting  on  the  half-mile  scale,  and  more  particularly  of  printing  the  names. 
On  the  J-inch  scale  the  details  usually  represented  are  so  crowded  and  such  fine  printing  is 
required  that  it  is  not  a  suitable  scale  for  working  in  the  field  f  289  ]*. 

He  considered  that  a  proposal  made  by  Saxton  for  a  four-inch  planetable  survey 
of  the  Mahanadi  delta  showed  an  error  in  principle  and 

cannot  produce  a  satisfactory  result.  The  planetable  is  an  instrument  for  sketching  in  topo¬ 
graphical  details  upon  a  basis  of  triangulation.  No  Hurvey  of  even  moderate  extent  can  be 
executed  by  the  planetable  alone  with  any  pretension  to  accuracy.  Possibly  with  great 
care  each  planetable  section  might  be  done  without  much  inaccuracy  within  itself,  but  two 
tables  could  not  be  combined,  far  less  several,  into  a  general  plan,  ...  nor  could  the  work  be 
susceptible  of  incorporation  with  other  work,  or  of  further  extension.  ... 

The  planetable  is  a  good  servant  but  a  had  master,  and  without  an  accurate  preliminary 
triangulation  his  planetable  sketches  of  rivers  would  be  so  much  waste  paper.  ...  A  preliminary 
triangulation. ..is  indispensable,  and  the  points  must  be  computed  and  projected  upon  the 
boards  before  the  latter  can  be  used.  ... 

The  idea  in  Captain  Saxton’s  mind  appears  to  be  a  sketch  along  both  banks  of  a  single 
river,  but  a  delta  is  not  a  single  river.  ...  A  survey  of  a  delta  would  lose  much  of  its  value  for 
public  works  if  all  the  branches  and  creeks  were  not  included  in  a  congregated  map. 

Men  accustomed  to  survey  geographically  on  a  half-inch  scale  will  find  a  four-inch  scale 
very  different,  requiring  qualifications  of  another  order,  and  some  practice  and  experience*. 

Waugh  rebuked  Du  Vemet  for  suggesting  that  the  upper  ranges  of  Chamba 
might  present  “  insurmountable  ”  obstacles  to  his  surveyors  [  204-5  ].  He  agreed 
on  another  occasion  that  it  had  been  wrong  to  mark  as  “impenetrable”  certain 
areas  in  the  rough  jungle-covered  hills  on  the  eastern  borders  of  Kuraool  that  had 
been  left  unsurveyed  by  Mackenzie’s  surveyors  of  1810-2  [  n,  153-5  1  v,  pi.  28  ]  ; 

“Impenetrable no  doubt  is  bad  English  in  the  same  sense  that  Napoleon  said 
“impossible”  was  bad  French.  ...  The  designation...  could  be  considered  highly  incorrect. 
Neither  the  Himalayan  snowB,  nor  arid  deserts,  nor  dense  unhealthy  jungle,  nor  hostilities, 
nor  any  other  impediments,  have  been  allowed  to  arrest  the  progress  of  surveys  in  our  time, 
and  the  hiatus  in  the  Kistna  [map]  could  be  filled  up,  no  doubt,  ...if  proper  arrangements 
are  made  [  t-page  1- 

“I  have  waded  through  the  Madras  records  of  those  days.  ...  There  is  nothing. ..to  show 
why  this  tract  was  left  unsurveyed.  Although  no  tract  can  in  correct  language  be  denominated 
'impenetrable  to  survey ’...adequate  means  are  indispenable  for  success.  ...  That  the  Madras 
surveyors  were  in  those  days  badly  equipped  for  contending  with  a  wild  forest  tract  I  have 
had  occasidn  to  represent,  and. ..Captain  Saxton’s  establishment  was  remodelled  to  enable  it 
to  surmount  similar  difficulties.  Each  assistant  surveyor  was  allowed  3  khalasis,  and  nothing 
can  be  conceived. ..more  hopeless  than  bo  inadequate  an  establishment  when  in  the  midst  of  a 
wilderness  of  thorny  bamboo  [  m,  395  ;  v,  455  ].  ... 

All  that  is  necessary  is  time  and  means.  I  can  only  surmise,  therefore,  that  the  surveyors 
of  those  days — finding  themselves  insufficiently  equipped — left  this  tract  unsurveyed,  con¬ 
sidering  it  worthless  to  be  undertaken  while  so  much  more  valuable  accessible  country  remained 
for  Burvey*  [in,  286]. 


Manual  of  Surveying  for  India 

The  first  edition  of  the  Manual  of  Surveying*  was  published  by  Thacker  in  Cal¬ 
cutta  in  1851  at  Rs.  16  a  copy.  It  was  mainly  the  work  of  Ralph  Smyth,  and  was 
prepared  primarily  for  the  use  of  revenue  surveyors.  Whilst  in  charge  of  the 
revenue  Buxvey  of  the  24-Parganas  District,  he  reports  from  Dum  Dum  that  “  the 
Treatise  on  Surveying. ..is  about  half  completed;  i.e.,  ...about  half  is  already 
printed  and. ..I  anticipate  its  entire  completion  in  about  3  months”.  There  had 

-  >DDn.  592  (  13,  81  ),  18-2  4;  6-7-64.  *  DDn.  474  (  2  ),  SG.  to  DSQ.,  21-1-68.  *  DDn.  665  (  37-0  ), 
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been  “  difficulties  of  progress,  ...  to  Bay  nothing  of  my  being  enabled  to  devote  only 
my  leisure  hours  from  office  to^jt”1. 

In  May  1850,  Thuillier,  to  whose  initiative  and  guidance  the  work  was  largely 
due,  sent  up  to  the  Surveyor  General  an  advance  copy  containing  the  450  pages 
already  printed,  with  most  of  the  plates  and  diagrams. 

The  two  first  parts  axe  compilations  and  elementary.  Mr.  Thomason  [  rv,  471  ;  v,  2823 
wants  a  translation  or  vernacular  abstract. ..for  the...Roorkee  College.  Part  3,  up  to  chapter 
21,  on  professional  matters,  speaks  for  itself — full  of  faults  I  fully  expect — but  it  has  cost  some 
labour  to  get  through  the  press.  Radanath  has  done  much  in  the  trigonometrical  chapters 
16  to  21.  They  are  almost  entirely  bis  own,  and  wdll  be  duly  acknowledged.  ... 

[It  has  benefited  ]  greatly  by  all  that  you  have  written. ..as  you  will  plainly  Bee.  In  fact 
there  is  nothing  original  in  the  whole  volume.  If  the  collection. ..makes  a  useful  guide  to  begin¬ 
ners. ..I  hope  it  may  be  the  means  of  instilling  ideas  of  accuracy.  ...  The  diagrams  caused 
infinite  trouble  and  delay,  this  mode  of  printing  and  lithographing  combined  being  quite  new 
in  this  country',  but  I  think  the  appearance. ..will  be  good,  whatever  may  be  the  value  of  the 
contents  [iv,  pis.  8 , 10,  12  ].  Smyth’s  duties. ..have  prevented  him  attending  to  it  of  late,  and 
I  am  only  able  to  lend  my  assistance  by  working  at  night  by  snatches  when  current  business 
permits.  ...  We  are  using  our  utmost  endeavours  to  bring  it  out*. 

Special  acknowledgement  was  made  to  the  help  given  by  the  Chief  Computer, 
Babu  Radhanath  Sickdhar,  ...  whose  intimate  acquaintance  with  the  rigorous  forms  and  modes 
of  procedure. ..on  the  g.t.b.,  and  great  acquirements  and  knowledge  of  scientific  subjects 
generally,  render  his  aid  particularly  valuable.  The  chapters  15  and  17  up  to  21,  inclusive, 
and  26  of  part  m,  and  the  whole  of  part  v,  are  entirely  his  own3. 

In  circulating  a  prospectus  the  Surveyor  General  recommended  that  every  officer 
and  assistant  of  the  Department  should  purchase  his  own  copy  though  an  official 
copy  would  be”  issued  to  each  unit4. 

There  are  many  valuable  works  which  treat  of  the  principles  of  Geodesy,  and  a  few  of  its 
practice.  There  are  also  many  works  on  land  surveying  on  the  small  scale,  and  others  on  the 
use  of  instruments,  but  this  Manual  is  the  only  book  which  embraces  all  these  subjects,  and 
treats  of  Surveying  on  the  great  scale,  with  all  details,  forms,  and  results®. 

A  2nd  edition  was  published  in  London  in  1856,  and  included  a  copy  of  Waugh’s 
Topographical  Instructions,  and  several  other  professional  papers  [282  n.3].  A 
3rd  edition,  even  further  enlarged,  followed  in  1875. 

The  cover  of  both  1st  and  2nd  editions  carries  SherwilTs  delightful  sketch  of  a 
Revenue  Surveyor  observing  through  a  theodolite  under  the  shelter  of  the  ubi¬ 
quitous  umbrella,  the  sketch  of  the  1st  edition  being  less  elaborate  [  m,  345  ]. 
The  frontispiece  of  the  1st  edition  gives  his  rough  sketch  of  six  khalasis, 
[  iv,  pi.  18  ],  which  is  replaced  in  2nd  edition  by  a  more  formal  plate  shewing 
seven  figures  with  a  buff  background,  and  entitled  “Surveying  in  Lidia”. 


Revenue  Surveyors 

It  had  been  ruled  from  the  first  start  of  revenue  surveys  in  the  Upper  Provinces 
in  1822  [  in,  158-9  ]  that  revenue  surveyors  should  base  their  work  on  triangulation 
and  include  all  topographical  features  as  well  as  the  fiscal  boundaries  required  for 
the  revenue  settlements.  Topographical  maps  were  to  be  prepared  from  their 
work  so  that  a  second  survey  would  be  unnecessary.  In  hill  areas  such  as  Mirzapur 
[  rv,  pi.  14  ]  the  character  of  the  survey  became  more  topographical  than  fiscal, 
-and  it  was  often  a  problem  of  debate  whether  to  entrust  the  survey  to  the  revenue 
or  topographical  surveyor,  or  to  employ  both  [  184,  211-2  ].  In  the  case  of 
Robinson’B  survey  of  Rawalpindi  District,  falling  in  the  Sind-Sagar  doab  [  274  ],  the 
Surveyor  General  discusses  this  subject ; 

No  surveyor,  however  skilful,  could  produce  a  general  map  of  Jhelum  and  Rawal  Pindi 
from  details  sketched  on  the  4 -inch  village  maps.  ...  No  surveyor  who  knew  his  business 
would  set  about  work  in  this  manner.  ...  To  produoe  a  successful  general  map,  it  must  be 
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taken  up  in  the  field  by  skilful  field  draftsmen  on  a  proper  scale.  ...  In  whatever  manner  a 
revenue  survey  may  be  executed,  whether  on  trigonometrical  principles  or  traverse  survey, 
no  operation  on  a  scale  of  4  inches  to  the  mile  can  supersede  the  necessity,  in  a  country  such 
as  we  are  now  discussing,  for  the  actual  survey  from  nature  on  the  one-inch  scale.  — 

Whenever  the  topographical  features... are  So  simple. ..as  to  be  readily  intelligible  on  the 
village  survey  Beale,  viz.,  4  inches  to  the  mile,  so  that  a  reduced  general  map  can  be  compiled 
from  the  enlarged  details,  then  separate  topographical  operations. ..would  be  an  unnecessary- 
expense.  ...  When  the  ground  is  uneven,  hilly,  rugged,  and  intricate,  it  is  vain  to  expect  that. ..a 
revenue  survey  can... produce  a  good  general  map.  A  second  survey. ..for  general  topographical 
purposes  becomes  indispensable,  ...  whether.. .as  an  extra  undertaking  by  the  Revenue  Survey 
party  or  by  special  topographical  operations1. 

He  asked  the  Chief  Commissioner  at  Lahore  whether  the  boundaries  could  be 
settled  and  demarcated  for  Buxvey  and  incorporation  into  Robinson’s  map  [211]  ; 

The  topographical  survey  on  the  Coromandel  Coast  conducted. ..by  Captain  Saxton  is 
precisely  similar.  ...  Captain  Saxton  measures  up  all  talooques,  estates,  and  fiscal  divisions, 
and. ..appears  fully  to  satisfy. ..the  civil  authorities.  To  enable  him  to  carry  out  these  objects 
he  is  invested  with  the  powers  of  Assistant  Commissioner,  and  settles  the  boundaries  as  he 
proceeds  [  170  ].  ...  Other  topographical  surveys  such  as  Hyderabad,  the  Himalaya  Mountains, 
Ac.,  have  also  shewn  boundaries.  ... 

Lieut.  Robinson  was  instructed. ..to  include. ..the  boundaries  of  all... important  fiscal  divi¬ 
sions,  provided  they  were  finally  fixed ;  ...  provided  also  the  divisions  could  be. ..represented 
without  obliterating  or  obscuring  the  configuration  of  the  ground.  ...  But  there  were  none  In¬ 
take  up.  ...  The  divisions  were  all  indefinite,  and  extensive  changes  were  exp>ected.  ... 

Accurate  and  faithful  delineation  of  ground  is.. .indispensable  for  many  purposes.  For 
designing  and  projecting  engineering  work  it  is  of  great  value.  ...  For  military  purposes  a 
faithful  representation  of  ground. ..is  an  indispensable  requirement,  and. ..on  a  line  of  country 
of  peculiar  military  importance  of  accurate  topography  is  of  special  value. 

In  the  revenue  survey. ..the  delineation  of  ground  is  necessarily  subordinate  to  other  objects 
of  great  fiscal  importance.  ...  Flat  ground  is  the  natural  sphere  of  the  revenue  survey.  ... 

Although  Lieut.  Robinson’s  survey  can  define  the  boundaries  of  the  divisions  named,  ... 
I  think  it  highly  inexpedient  that  his  party  should  be  employed  in  that  way*. 

No  separate  revenue  survey  was  taken  up,  but  whilst  Robinson  could  not 
survey  undefined  boundaries,  bis  maps  were  of  great  service  for  revenue  adminis¬ 
tration  [212,-318].  For  the  Derajat  beyond  the  Indus  a  detachment  from 
Shortrede’s  revenue  survey  party,  made  a  small-scale  topographical  survey  of  the 
greater  part  with  large-scale  revenue  survey  only  where  specially  required  [  217—8  ]. 


Triangulation 

It  had  long  been  the  practice  in  topographical  parties  for  the  officer  in  charge 
himself  to  carry  out  aH  the  triangulation,  keeping  one  of  his  junior  assistants 
with  him  to  assist  in  fixing  signals,  recording,  and  computing  [211  ].  There  were 
no  established  rules  as  in  the  Great  Trigonometrical  Survey,  and  the  Surveyor 
General  found  much  to  criticise  when  the  angle-books  of  the  Hyderabad  party  were 
sent  up  for  his  inspection  in  1844  ; 

I  have  directed  that  they  should  be  returned  to  you  immediately,  ...  and. ..you  will  make 
the  necessary  corrections  and  alterations.  ...  Each  separate  document  should  bear  the  signature 
of  the  party  in  charge  of  the  survey,  as  well  as  the  initials  of  two  individuals  at  the  foot  of  each 
page  in  attestation  of  its  having  undergone  careful  comparison  and  computation.  ... 

The  papers  should  in  future  be  prepared  in  duplicate,  whereof  the  original  copy  will  be 
transmitted  by  me  to  the  Court  of  Directors.  ... 

—  Your  angle-books  are  perfectly  incomprehensible.  Not  a  soul  in  my  office  can  understand 
them.  Angle-books  and  field-books  are  worthless  unless  they  are  so  clear.. .as  to  be  capable 
of  being  understood. ..by  anyone.  ...  You  will. ..prefix  to  it  an  explanatory  memo  of  the  meaning 
of  the  several  columns,  and  describe  the  principles  upon  which  the  angles  are  deduced5. 

The  instructions  sent  out  to  Ouchterlony — Scott — the  Chief  Engineer,  Bombay — 
and  to  Williams  in  Pegu,  included  much  that  already  been  laid  down  by  Everest 
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in  rules  for  secondary  and  minor  triangulation  [  iv,  108  ],  and  were  later  embodied 
in  Waugh's  own  Instructions  for  Trigonometrical  Surveys  first  issued  as  a  circular 
letter,  and  later  published  in  Roorkee  Professional  Papers  [117,  -282  n. 2 Sending 
a  copy  to  Walker  at  Peshawar  he  advised, him  to  act  on  the  principles  laid  down  arid 
to  adopt  a  style  of  procedure  that  will  amalgamate  with  the  present  state  of  your  work,  and 
suit  the  means  at  your  disposal.  ...  The  instructions. ..enter  fully  into  the  mode  of  conducting 
the  higher  order  of  geodetical  operations,  but  when  small  instruments  are  used. ..it  would  be 
needless  to  carry  out  the  system  of  rigorous  computation  involving  probabilities  of  error, 
spherical  excess,  and  reduction  of  compound  triangles.  ... 

Too  much  attention  cannot  be  paid  to  the  rules  of  symmetry  which  are  even  more  important 
when  instruments  of  small  power  are  used.  ...  Every  station  Bhould  be  carefully  marked,  and 
attention  be  paid  to  the  signals  being  carefully  adjusted  to  the  mark. 

If  your  instrument  will  reverse  in  altitude,  I  would  advert  to  the  advantage  of  using  it 
alternately  ‘face  right’  and  ‘face  left’,  as  a  sure  and  simple  means  of  eliminating  all  instrumental 
errors  arising  from  collimation  and  bias  of  axis*.  • 

He  was  anxious  that  triangulation  in  the  high  Himalaya  should  not  dejmrt  from 
principle  more  than  necessary,  and  he  writes  to  Du  Vemet; 

1  have  seen  Mr.  Keelan’e  rough  plan  of  "his  triangulation  and  likewise  JMri  Mulheran’s. 
Both  contain  so  many  unsymmetrical  and  small  triangles  as  well  as  supplemental  stations 
that  there  is  reasonable  ground  for  apprehending  considerable  accumulation  of  error,  to  which 
all  series  of  so  great  a  length  are  liable  when  trigonometrical  rules  are  departed  from.  '  ‘ 

I  do  not  express  this  criticism  with  the  view  of  detracting  from  the  merit  of  the  individuals 
employed,  ...  whose  labours. ..entitle  them  to  all  due  credit.  ...  Still,  ...  where  the  conditions 
requisite  to  ensure  accuracy  are  not  carried  out,  errors  will  be  generated  and  accumulation  of 
error  must  be  expected  [  Lpage  ].  ...  It  would  have  been  consistent  with  scientific  principles 
to  have  checked. ..angular  error  by  observations  for  azimuth.  ...  A  few  observations  on  the 
Bole  Star  at.  a  single  elongation  would  have  been  sufficient.  ...  Observations  for  latitude 
would  have  been  advantageous  [  130,  204  ].  .  . 

I  should. ..feel  extremely  anxious  to  learn  wbat  discrepancies  are  exhibited  by  the  junction 
or  the  two  series  at  the  Bara  Lacba  Pass  [  202  ].  It  is. ..fortunate.. .that  I  provided. ..for  this 
enterprise  14-inch  theodolites  of  suitable  power  and  accuracy,  for  if  12-inch  theodolites  had 
been  used,  the  results... would  have  been  liable  to  great  errors3  [157].  ■ 

A  check  on  this  triangulation  was  provided  several  years  later'by  the  Kashmir 
triangulators  whose  values  had  been  brought  up  from  principal  triangles 'in  the 
neighbourhood  of  Jammu,  over  the  Pir  Panjal,  across  the  Kashmir  valley  and 
the  Deosai  plains  to  the  Indus,  up  the  confines  of  that  river  to  Leh,  and  then  by 
minor  triangulation  across  the  uplands  of  Rupshu  [  pi.  6  ].  Montgomerie  claims  that 
the  junction. ..between  the  Kashmir  Series  and  the  North-West  Himalaya. ..in  the  neighbour¬ 
hood  of  the  Bara  Lacha  Pass  gives  every  confidence  in. ..the  Kashmir  Series.  The  accuracy 
indeed  iB  remarkable,  bearing  in  mind  that  the  junction  made  is  between  a  1st  class  secondary’ 
series  of  the  Kashmir  Series  and  a  2nd  class  secondary  series  of  the  n.w.  Himalaya. ..after 
si  total  circuit  of  890  miles,  of  which  495  miles  belong  to  the  Kashmir  Series.  ... 

Bara  Lacha  H.s.  No.  1,  discrepancy — Lat.  0'-82 — Long.  O'- 1 1— Height  3'-5. 

Bara  Lacha  H.s.  No.  2,  discrepancy — Lat.  O'- 79 — Long.  O'- 09 — Height  6' -3. 

The  6ide  Bara  Lacha  h.s.  No.  1  to  No.  2,  ...  height  discrepancy  1  -  4  ft. 
That  is,  in  a  total  circuits  of  about  890  miles. ..there  is  only  a  discrepancy  of  eight-tenths  of 
a  Becond  in  latitude,  and  one-tenth  of  a  second  in  longitude,  and  a  difference  of  one  and  four- 
tenths  feet  in  a  side  of  2  •  09  miles  and  4  and  nine-tenths  feet  in  the  heights  of  peaks  after.. .890 
miles  across  mountains  of  every  altitude. ..from  the  plains  up  to  20,000  feet4  [  234  ]. 

This  is  indeed  remarkable  testimony  to  the  high  standard  of  work,  even  re¬ 
membering  Everest’s  caution  against  fortuitous  agreements  [  rv,  t-page,  17  ].  These 
discrepancies,  however,  came  from  definite  chains  of  triangles,  and  it  is  unlikely 
-that  the  haphazard  networks  laid  out  by  topographical  surveyors  with  the  sole  view 
•of  providing  points  for  planetablers  approached  such  precision.  "  .  .  .. 

Robinson  describes  the  triangulation  carried  out  for  his  survey  of  ,  Jhelum  and 
Rawalpindi.  He  broke  out  from  theprincipal  triangles  of  the  Korth-West  Himalaya 
series,  and  started  by  running  a  line  of  main  triangles 
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The  first  section  containing  42  triangles. ..was  measured  with  an  old  12-inch  theodolite.  ... 
Observations  had  been  taken  on  four  zeros  and  were  frequently  repeated  to  obtain  good  results. 

The  second  section  of  21  triangles  consists  of  a  chain.. .emanating  from. ..the  Great  Indus 
series,  and  closing  on  a  connected  side  of  the  first  section,  and  on  this  chain  a  network  has 
been  built  of  the  triangulation  carried  beyond  the  river  Jhelum.  These. ..were  measured  with 
a  14-inch  theodolite,  fl/fr.  repeated.  The  results  are  remarkably  accurate. 

The  third  section  of  27  triangles  is  based  on  the. -Great  Indus  Series.  ...  They  have  been 
observed  almost  entirely  with  a  14-inch  theodolite,  simply  fl/fr.  the  results  thus  obtained 
being  definitely  good  for  the  purpose.  ... 

Heights  have  been  observed  at  the  time  of  minimum  refraction,  between  2  •  30  and  3-30  p.m., 
fl/fr.  direct  and  fl/fr.  reverse.  The  heliotrope  was  almost  invariably  raised  to  the  same 
height  as. -the  telescope  of  the  theodolite,  which. -greatly  simplifies  the  computations.  ... 

Secondary  Observations.  First  Class  Secondary  Triangles.  4667  in  number.  The 
three  angles  of  these  triangles  have  been  almost  invariably  observed,  and  they  further  check 
each  other  by  comparison  of  common  sides.  They  have  been... measured  with  14-inch,  12-inch, 
7-inch,  and  5-inch  theodolites,  on  two  to  four  zeros  according  to  their  importance  and  the 
quab'ty  of  the  instrument  employed.  The  latitudes  and  longitudes. -have  been  derived  in  the 
same  way  as  the  principal  latitudes  and  longitudes,  but  only  using  two  terms  of  the  formulae. 
The  heights  have  been  computed  rigorously. 

Second  Class  Secondary  Triangles,  2213  in  number.  In  these  two  angles  only  have  been 
observed,  ...  Second-class  secondary  heights  have  been  observed  between  the  hours  of  noon 
and  four  p.m. — Simply  fl/fr. 

Staff  Observations.  In  order  to  see  the  crests  of  passes,  lowest  points  of  watersheds,  and 
other  obligatory  points,  it  has  generally  been  necessary  to  throw  out  a  station. -to  command 
a  view  of  them.  ...  The  height  of  the  obligatory  points  have  generally  been  determined  by... 
observations  taken  to  the  ends  of  a  vertical  staff  of  known  length,  though  in  some  cases  a 
measured  base  has  been  used  [  72  ]*. 

When  the  Surveyor  General  visited  Robinson  during  his  first  field  season, 
October  1851,  he  found  that  triangular  errors  were  often  larger  than  permissible 
and  that  theodolite  stands  were  rickety.  He  ordered  that  triangles  with  excep¬ 
tionally  large  errors  should  be  re-observed,  though 

it  would  not  answer  to  retrograde  frequently.-in  the  attempt  to  approach  an  unattainable 
perfection.  ...  Vernier  instruments. ..are  liable  to  deteriorate  in  a  way  micrometer  instruments 
are  exempt  from.  ...  If  heliotropes  are  employed,  platforms  built,  ...  a  higher  standard  is 
attainable.  ...  When  observations  are  faithfully  made  and  truly  recorded  compensation  takes 
place  to  a  certain  extent.  ...  A  long  series  of  triangles  may  come  out  with  small  errors  until  all 
of  a  sudden  a  triangle  may  exhibit  a  large  discrepancy.  ... 

When  opake  objects  are  observed  in  hilly  countries  the  Lability  to  error  will  be  a  little 
more.  ...  In  flat  countries  where  the  rays  graze... larger  errors  may  occasionally  be  expected- 
and  to  the  extent  of  25'  would  not  be  very  surprising*. 

.  Waugh  had  vast  experience  as  a  triangulator,  and  was  apt  to  be  scornful  when 
difficulties  were  exaggerated.  He  writes  to  Brown  on  the  Hyderabad  Survey  ; 

In  the  Dekhan  I  have  taken  observations  from  hills  during  every  month  of  the  year.  ...  The- 
explanation. -that  mists  prevented  morning  observations,  while  the  agitation  produced  by 
vapours  during  mid-day  interfered  with  observations,  ...  is... ordinary  interruption  to  which 
every  observer  is  constantly  exposed,  and  which  forms  no  just  grounds  for  not  taking  the 
field.  ...  Mid-day  is  invariably  unfavourable  for  viewing  distant  objects,  and  the  mornings  are 
also  more  or  less  unfavourable,  the  exceptions  being  rare.  If  one  were  to  wait  for  a  season 
when  morning,  noon,  and  afternoon  were  all  favourable— such  a  day  would  not  happen  once 
in  many  years.  Clear  afternoons  may  generally  be  reckoned  on,  and  when  clear  mornings 
also  occur,  an  observer  should  feel  doubly  thankful*. 

It  is  to  this  day  the  practice  in  wooded  hills  to  leave  a  solitary  tree  standing  near 
a  hill  station  as  mark  for  the  pianetabler,  and  Montgomerie  suggests  this  to  Basevi 
for  his  triangulation  down  the  Jhelum  [  228  ]  ; 

The  signals-.should  in  ordinary  cases  consist  of  the  usual  pole  and  pile,  and  the  flagmen 
should  be  instructed  to  make  the  latter  as  large  as  possible.  ...  When  the  hills  are  wooded, 
if  the  trees  are  not  numerous  all  the  trees  near  the  top. ..should  be  cut  down  with  the  exception 
of  the  highest,  which  should  be  stripped  of  its  branches  for  20  to  30  feet,  and  used  a3  a  station 
mark.  A  tree  standing  by  itself  on  a  hill  forms  a  betterjnark  than  anything  else. 
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...  .If  the  trees  are  numerous,  a  flag  should  be  put  on  a  conspicuous  tree,  care  being  taken  to 
mark  the  said  tree  with  a  deep  triangular  mark,  or  in  such  a  manner  as. ..to  be  easily  recognized1 


’■  .  Traverse  Survey  •' 

Topographical  surveyors  had  sometimes  to  traverse  by  theodolite  and  peram¬ 
bulator  when  surveying  roads  or  boundaries,  or  through  flat  ground.  In  approving 
the  survey  of  the  Sambalpur  road  by  Saxton’s  party  the  Surveyor  General  called 
attention  to  the  Manual  of  Surveying  ; 

The  distance  should  be  measured  with  3  perambulators  set  to  read  differently  in  order  to 
prevent  blunders.  The  angular  observations  should  be  taken  with  a  good  6  or  6-inch  theodolite 
and,  being  carefully  recorded  in  the  fieldbook  wdth  the  perambulator  readings  and  observations 
to  objects  off  the  road,  the  whole  work  can  be  accurately  calculated  afterwards  by  2  com¬ 
puters.  ...  A  road  survey  thus  executed  is  a  trustworthy  scientific  operation,  and  I. ..am  aware 
that  formerly  on  the  Ganjam  Survey  very  rough  and  loose  methods  were  followed  which  your 
Bub-assistants  must  unlearn  [  169  ]. 

The  surveyor  will. ..protract  the  route  on  his  planetable  whioh  he  will  set  up  at  each  station 
to  sketch  in.. .the  country.  But,  as  a  mere  protraction  cannot  be  depended  on,  especially  when 
-executed  in  the  field,  the  planetable  sketches  ought  merely  to  serve  as  materials  for  filling 
np  the  final  map  after  the  traverse  has  been  done  in  the  office  from  compound  co-ordinates2. 


Planetable  Survey 

The  planetable  had  come  into  use  in  India  so  early  as  1792  when  it  was  used  by 
Alexander  Read  in  his  survey  of  Baramahal  [  1  :  193  ].  Its  use  was  regularly  taught 
at  the  Madras  Institution  and  gradually  adopted  by  all  the  Madras  parties  [  n, 
125-6,  228-9  ;  in,  206-9  ]-  Everest  not  only  recognized  it  as  the  standard  instru¬ 
ment  for  topographical  surveys,  but  encouraged  his  triangulators  to  use  it  for 
sketching  in  the  main  features  of  the  country  [  iv,  61-2].  He  worked  out  with 
Mohsin  Husain  detailed  specifications  for  a  standard  pattern  of  planetable,  and 
issued  exact  instructions  for  its  mounting  and  manipulation  [  rv,  147  ]. ... 

Waugh  drew  up  a  technical  paper  on  the  use  of  the  planetable  for  topographical 
survey5  and  in  1850  writes  to  Nicolson  on  the  North  Parasnath  series4  [  15-6,  120  ] ; 

Although  I. ..applaud  your  desire  to  make  your  operations  more  useful  by  the. ..employment 
of  this  accurate  mode  of  surveying  the  features  of  the  ground,  ...  I  do  not  think  there  are  any 
planetables  in  store  at  Calcutta  or,  if  there  are,  the  pattern  is  most  likely  to  be  flimsy. 

You  can  make  up  a  table  yourself  in  a  few  days  for  lees  money  than  the  cost  of  transport 
from  Calcutta.  At  Monghyr  wood  and  workmen  are  plentiful.  Any  fine-grained,  light,  but 
firm,  wood,  not  given  to  warping,  -will  answer.  I  send  you  my  design  which  is  the  kind  we  use 
here.  The  table  is  adapted  to  a  trussed  stand  similar  to  the  12-inch  theodolite  stand,  which 
we  use  for  all  theodolites  from  6-inch  upwards. 

He  continued  with  instructions  for  mounting  the  board  and  starting  the  survey  ; 

First  lay  a  smooth  piece  of  paper  on  the  board  to  prevent  the  colour  of  the  wood  straining 
through.  Then  wet  a  piece  of  longcloth — Btretch  it  over  the  board  and  turn  it  over  the  edges — 
fii-ing  it  on  the  under  side  with  glue  or  paste,  and  let  it  dry  in  the  Bhade.  Next  wet  the  paper, 
and  spread  the  poisoned  paste*.  ...  Place  the  paper  on  the  table,  pressing  it  down  first  at  the 
centre,  and  gradually  towards  the  edges,  taking  care  that  no  air  bubbles  are  left.  Turn  the 
edges  of  the  paper  over  the  board  and  paste  below. 

The  trigonometrical  points  must  now  be  carefully  plotted. ..on  a  scale  of  not  less  than  two 
inches  per  mile.  The  table  must  then  be  Bet  up  at  a  principal  station,  and  the  sight  rule  being 
laid  on  a  principal  side,  the  table  should  be  turned  round  till  the  sight  intersects  the  correspond¬ 
ing  distant  station,  and  then  clamp  tight.  Having.. .set  and  proved  the  table,  take. ..any 
compass  needle  in  a  box,  and  lay  it  on  the  table  at  any  spare  comer.  Draw  the  outline  of  the 
box  carefully  with  a  pencil.  This  will  serve  at  all  times  to  set  the  table. ..by-  the  needle. 

»DDn.  716  (  165),  6-9-57.  *DDn-*686  (  17  ),  SG.  to  Saxton,  3-10-51.  *  Waugh  ms.  n  (  ix  )  ;obo. 
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He  describes  the  method  of  sketching  and  of  fixing  position  by  interpolation 
from  three  known  points  ;  “  If  the  three  rays  do  not  meet  exactly,  the  table  can  be 
shifted  little  by  little  till  the  rays  prove  ”  ;  the  Manual  of  Surveying  gives  full 
instructions  and  diagrams  for  solving  this  “three-point  problem  ”x  [  n,  229  ;  v,  297  ]. 
He  continues;  'i  1  ",  , 

•  To  draw  hills  you  must  first  sketch  the  ridge,  and  next  the  watercourses.  ...  These  lines 
define  the  character  of  the  ground.  The  spurs  or  underfeatures  between  the  watercourses 
ran  then  easily  be  drawn  as  far  as  the  scale  will  admit.  ...  The  accuracy  of  the  work  depends  on 
the  frequency  with  which  the  table  is  put  up,  and  the  shortness  of  the  distances  depending  on 
the  eye.  A  skilful  draftsman  can  draw  1 6  square  miles  a  day  on  the  scale  of  J  an  inch  per  mile,  ... 
but  that  quantity  can  only  be  attained  by  practice  [  282,  290  ].  '  , 

1  Waugh  elaborated  his  instructions  to  Robinson,  whom  he  regarded  as  his  chief 
instructor  in  topographical  survey  [211,  387-8  ].  His  work  was  to  be  distributed 
by  sections  according  with  the  meridians  and  parallels  of  whole  and  quarter  degrees,  so  that  the 
work  may  fit.  Towards  the  margin  of  the  district  a  section  may  have  very  little  work  in  it. 

_  Thus  the  detail  field-book. ..will  consist  of  original  field  sections,  each  being  a  folio  of 

uniform  size — J-degree  in  length  and  breadth.  ...  When  the  survey  is  finished  these  folios... 
each  containing  a  field  section,  will  be  neatly  bound  into  a  portfolio  with  a  preface  and  index*. 
Robinson’s  note  on  planetable  survey  held  its  place  in  the  Departmental  handbook 
for  the  next  seventy  years*. 

Whilst  Waugh  favoured  the  one-inch  scale  for  well  populated  and  important 
areas  he  obtained  authority  for  the  £-inch  scale  for  jungly,  unhealthy  tracts  [  282  ]  ; 

In. ..wild  hilly  tracts  the  half-inch  scale  is. ..amply  sufficient.. .for  topographical  purposes. 
When  revenue  calculations  are  wanted,  the  scale  must  be  four  inches  per  mile,  but  in  such 
districts. ..all  the  objects  of  the  Revenue  Survey  can  be  attained  by  separate  field  measure¬ 
ments,  and  it  would  be  a  needless  expense  and  waste  of  time  to  take  up  the  topographical  delin¬ 
eation  of  large  tracts  of  hill  and  forest  on  the  same  scale  as  field  measurements4. 

'  He  rejected  Saxton’s  proposal  for  field  survey  on  the  J-inch  scale  ; 

All  former  surveys  in  the  Madras  Presidency  are  on  a  scale  of  1-inch  per  mile,  and  are 
highly  admired  for  their  topographical  value.  One  inch  per  mile  is  the  proper  scale  for  plane- 
table  work  of  any  high  pretensions.  ...  The  Hon’ble  Court  of  Directors  have  sanctioned  a 
half -inch  scale  for  wild  jungly  .tracts  with  a  sparse  population  and  little  cultivation.  Such 
parts  are  generally  unhealthy,  and  it  is  desirable  to  accelerate  the  progress  of  the  work.  ... 
This  therefore  is  the  authorized  scale  for  your  survey. 

The  J-inch  scale  is... too  small  for. ..work  in  the  field  as  it  allows  no  freedom  in  drawing, 
cramps  the  hand,  gives  a  meagre  representation,  and  affords  no  room  for  names  of  localities 
without  obliterating  the  features... altogether.  ...  Drawing  in  the  field  can  be  done  quite  as 
rapidly  on  the  half-inch  scale.  ...  The  J-inch  scale  reduction  is  required  for  the  General  Atlas, 
and  can  be  executed  with  due  care  in  quarters,  producing  a  more  elaborate  and  correct  map 
than  if  the  work  had  been  at  first  executed  on  that  scale  in  the  field5  [214,  290]. 

For  the  Pindi  survey  he  preferred  the  one-inch  scale  ;  . 

Its  character  as  regards  ravines  could  not  be  done  justice  to  on  a  smaller  scale.  ...  I  do 
hot  think. ..the  one-inch  scale  would  progress  very  much  slower  than  the  half-inch,  for  all  the 
hill  work  is  massive,  and  nearly  as  easily  drawn  on  one  scale  as  the  other,  while, there  would  be 
much  more  freedom  in  drawing  the  ravines  [214  ]®. 

There  was  no  standard  rule  for  spacing  the  triangulated  points  required  by  the 
planetabler ;  it  depended  on  the  scale  and  nature  of  the  ground  [  119,  210,  220,  231  ]. 

As  regards  cost  [  189  ]  Saxton  estimated  that  the  £-inch  survey  cost  7  to  8 
rupees  a  square  mile  compared  with  9  to  10  rupees  for  the  one-inch.  The  Surveyor 
General  advised  the  a.g.o.,  Central  India  in  1865  that 

I  have  estimated  in  my  printed  Topographical  Instructions  the. ..cost  per  square  mile. ..on  the 
1-inch  scale  to  be  from  6  to  8  rupees.  This. ..is  derived  from  the  actual  cost  of  the  old  Hydera¬ 
bad  Survey  [282].  Since  that  time  greater  refinements  have  been  introduced,  a  better  and  larger 
class  of  instruments  are  used,  and  more  of  them,  whereby  the  cost  of  transport  has  been  in¬ 
creased.  ...  These  causes. ..will. ..raise  the  rate  per  square  mile  to  10  or  12  rupees.  ...  Lieut. 
Robinson..  Jis  now  engaged  on  a  map  of  Jhelum  and  Rawal  Pindi. ..and  the  expenditure  Bee  ms 

1  Thnillier  &  Smyth  (  xvii-xviii )  ;  2nd  edn.  Memo.  A.  1  DDn.  591  (  232  ),  SG.  to  Robinson,  1 8—8 — 62. 
tTopo.  Iruim.,  1881  (  88-106  );  «d.  DOB.,  24— 7— 60,  c.  Topo.  Handbook,  oh.  V  ,(  *ppx.  iv  )  ;  Calcutta,  1913. 
*DDn.  462  (321-2),  SG.  to  Mil.  Dept.,  13-6-49.  *DDn_  577  (  6  ).  15-8-51..  *  DDn.  713  (24),  SG.  to 

Robin«on,  19-1—52. 
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to  confirm  the  estimate.  This  rate  includes  the  field  ■work,  the  original  map  on  the  one-inch 
aoale,  and  the  reduction  on  the  J-inch  scale,  but  it  does  not  include  the  coBt  of  publication 
either  by  lithography  or  engraving1  [.317-8 .  ....  ,,  : ,  •  .1;  ,  -■-  :  ?.  .*;••• 

Regarding  outturn  he  considered  that,  for  the  Hyderabad  Survey, ,  .  .  .... 

on  a  scale  of  one-inch  to  the  mile,  every  surveyor  of  average  abilities — provided  his  sections  are 
given  over  to  him  •with  sufficient  fixed  points... — should  be  able  to  execute.-.^  square  mileB  per 
diem,  or  120  square  miles  per  mensem,  or  700  square  miles  in  the  surveying  season  of  6  months. 

Capt.  Du  Veroet  informs  me  that  Mr.  Chamarett  could  produce  1,000  square  miles  in  a 
season  with  ease,  and  that  he  himself  would  be  ashamed  to  do  less  on  the  scale  specified.  One 
thousand  square  miles  per  season  is  the  maximum  to  be  expected  from  any  surveyor.  After 
he  has  accomplished  that  quantity  in  good  style  he  may  return  to  quarters.  On  the  smaller 
scale  of  J-inch  the  rate. ..is  16  square  miles  per  diem,  or  2,800  sq.  mileB  per  season  [  282,  2893s. 

The  encouragement  of  these  Jarge  outturns  laid  a  premium  on  hasty,  unreliable 
work.  Robinson  called  for  a  much  higher  standard,  and  was  well  satisfied  with  leBS 
than  500  square  miles  in  the  season,  provided  the  quality  was  good,  and  this  he 

ensured  by  regular  inspection  on  which  the  Surveyor  General  insisted ;  . 

The  necessity  for  check  is  universal,  and  no  trade,  profession,  or  race,  is  exempt.  ....  Bound 
training  in  the  first  instance,  and  vigilant  inspection  afterwards,  are  essential  to  the  success 
of  all  great  undertakings  in  every  country  [  rv,  238  ;  v,  44 7  ;  t-page  ]8- 


-  '  Computing  &  Mapping 

As  a  general  rule  a  topographical  party  had  rather  more  work  to  do  during 
recess  than  a  trigonometrical  party,  even  when,  as  in  Orissa,  the  field  season  was 
cut  to  four  months  or  less.  There  were  computations  of  triangulation  and  occas¬ 
ional  azimuths,  completion  of  held  sections,  two  or  even  three  copies  of  each,  and 
reductions  for  the  Atlas  of  India.  There  were  preparations  for  the  coming 
season.  Robinson  gives  this  account  of  his  recess  work  ;  , 

When  we  come  into  quarters  our  contingent  bills,  indents,  etc.,  have  all  to  be  made  out, 
and  the  angle-books  require  to  be  examined  by  two  persons  other  than  the  observers.  ...  These 
duties,  together  with  the  finishing  up  of  the  planetables  of  the  past  season,  are,' therefore, 
first  taken  in  hand,  and  generally  occupy  a  month  or  three  weeks.  The  finishing  of  the  plane- 
tables  require  much  superintendence,  and  I  generally  work  a  good  deal  at  them  with  my  own 
hands,  and  endeavour  to  make  the  styles. ..of  each  surveyor  assimilate  as  much  as  possible. 

As  soon  as  the  horizontal  angle-books  have  been  examined,  the  computation  of  the... 
triangles  is  undertaken,  being  first  arranged  by  myself.  ...  "When  the  computation  of... triangles 
is  completed,  the  latitudes  and  longitudes  and  reverse  azimuths. ..are  taken  in  hand.  At  first 
I  generally  compute  a  few  points  with  each  of  my  sub-assistants,  ...  and  when  satisfied  that 
they  can  compute  well  I  entrust  the  mechanical  portion  of  the  computations  to  them.  ... 

After  submitting  the  narrative  report  I  make  arrangements  for  the  computation  of  the... 
marks  for...planetable  surveyors.  ...  Before  I  can  arrange  the  secondary  triangles  I. ..con¬ 
struct  an  accurate  chart,  of  these  points. ..on  a  scale  of  half  an  inch  to  a  mile.  ... 

The  angle-books. ..are  now  fit  for  copying’.  ...  The  vertical  angle-books  have  probably 
been  copied  already.  The  secondary  triangles  being  computed,  we  next  commence  the  com¬ 
putation  of  the  heights. ..and  in  these  I  also  take  a  leading  part.  ...  I  have  to  watch  and 
arrange. ..the  computations  step  by  step,  to  look  through  all  bills. ..and  watch  carefully  the 
progress  of  the  finishing  and  shading  of  the  general  maps.  _..  I  have  to  superintend  the 
copying  of  all  our  planetableB  for  the  use. ..of  the  revenue  settlement  officers  [  212  ]*.  , 

The  Surveyor  General  commented  on  Ouchterlony’s  maps  of  the  Nilgiris,  drawn 
hy  MacMahon,  an  old  Madras  assistant  [  179-80,  279  ]  ; 

—  No.  1  is  a  very  handsome  sheet,  ...  very'  readable  and  intelligible.  ...  On  the  water  system 
...it  appears  to  me  that  many  minor  arteries  have  been  omitted  which,  if  represented,  would 
have  helped  to  make  out  the  -surface  of  the  hills.  Along  many  streams... sheets  of  watery 
land  are  shown,  the  margins  whereof  appear. ..not  sufficiently  indented  to  appear  natural. 

All  that  part  of  the  map  round  Ootacamund  is  nicely  drawn,  but  at  the. ..bottom  of  this 
sheet  the  touches  are  coarsely  drawn  and  conform  neither  to  the  contour  lines  nor  their  verticals. 

>DDn.  547  (  363  1,  SG.  to  ago.  ci„  30-6-55.  *DDn.  493  (  205),  S.G.  to  Brown,  Hdbd.  Sry.,  11-6-49. 
’  DDn.  685  (4  ),  SG.  to  Robinson,  23-10-56.  4  DDn.  731  (  3  ),  Robinson  to  SG.,  Aug.  1856. 
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I  willingly  admit  the  many  merits  of  Mr.  MacMahon's  drawing,  hut  he  should  avoid  long, 
horse-tail  strokes  non. conformable  to  the  ground1.  _•  .  /  l 

The  hill  drawing  of  Saxton’s  maps  of  Orissa  came  in  for  much  oriticism  [  170-1 
166],  and  Thuillier  disliked  “the  use  of  unsuitable  flat  tints  as  the  ground  work  of 
very  large  portions”  [pi.  9],  though  ‘‘a  simple  colour  wash”  was  accepted  as  pre¬ 
ferable  to  the  use  of  tree  symbols  which  tended  to  obscure  the  more  important 
features  and  names*”.  Strange  thought  the  drawing  compared  unfavourably  with. 
Robinson’s  workf  172,  386  ]  ;  . 

I  have  a  vivid  recollection  of  the  beautiful  maps  of  Hazara. ..under  Lieutenant  Robinsou.„‘. 
and,  comparing  the  Ganjam  survey  maps,  ...  the  comparison  is  not  in  favour  of  the  latter. 
The  execution  is  clear  and  neat  and. ..suffices  for  the  ordinary  requirements.  ...  There  was/ 
however,  an  artistic  feeling  apparent  in  the  maps  of  Hazara  which  I  do  not  see  in  these. 
But  the  more  important  deficiency  is  in  respect  to  detail.  ...  It  is  not  the  invariable  practice 
here  to  visit  with  the  planetable  every  hill.  Many  hills. ..and  groups  of  hills  are  sketched  in! 
entirely  from  below.  ...  The  hills  are,  one  and  alii  wooded  heavily  from  base  to  summit  so- 
heavily  as  to  derive. ..a  rounded  outline  not  possessed  by. ..the  formation.  This. ..must../, 
diminish  that. ..individuality  that  a  rugged  and  definite  outline  would  yield*. 

To  improve  the  general  standard,  of  drawing,  specimens  by  the  best  draughts¬ 
men  with  some  copied  from  European  maps  were  circulated  to  the  topographical 
parties. ,  James’  hand-book  formed  part  of  the  campaign.  Waugh  noted  thatj 
Robinson  had 

a  very  good  knowledge  of  military  drawing  and  a  natural  talent  for  sketching  ground.  I 
selected  for  the  senior  assistant  of  this  party  the  best  draftsman  of  the  Trigonometrical  Survey, 
who  has  devoted  himself  with  bo  much. ..ability  to  this  fascinating... duty  that  he  has  made  a 
very  close  approximation  to  perfection.  To  John  James. ..I  am  indebted  for  the  originals  of 
these  specimens.  ...  The  great  merit  of  the  originals  is — truth  to  nature.  ...  I  wish  this  to- 
be  impressed  on  Lieutenant  Depree,  on  whose  talents  and  Addiscombe  education  I  rely  to- 
produce  a  thorough  improvement  in  the  Ganjam  survey  [  386  ]*. 

He  writes  privately  to  Thuillier  ; 

These  topographical  surveys  have  given  me  no  end  of  anxiety.  They  want  teaching  in, 
fundamental  rudiments  of  drawing.  I  have  at  last  got  such  a  series  of  exquisite  topographical  1 
drawings  ready  as  wilL  do  your  heart  good  to  look  at.  ...  Tennant  and  Scott  say  they  are 
sweet  bits,  but  how  to  get  them  copied  for  all  the  parties,  that  is  the  rub.  Two  are  being- 
copied  for  the  Kashmir  party,  and  will  go  to  you  in  a  day  or  two.  The  copies,  tbo’  not  quite 
equal  to  the  originals,  are  very  well  done  and  a  great  credit  to  your  pupil  Ghoolam  Kadir 
[  343  ]•  •••  I  used  once  on  a  time  to  be  a  very  good  military  draftsman,  I  flatter  myself,  but  this 
horrid  red  tape  system  of  office  prevents  a  man  doing  anything  but  quill  driving,  instead  of  real 
work.  The  Indian  system  of  Government  is  paper,  pen,  and  ink5. 

James  was  an  exceptional  draughtsman  and  was  Robinson’s  head  assistant  till 
appointed  head  draughtsman  at  the  Calcutta  Drawing  Office  in  1857  [  353].  Hia 
Topographical  Surveyor  s  Handbook  was  published  in  Calcutta  in  1860,  and  contained 
easy  lessons  for  beginners  in  hill-drawing  and  shading.  Selections. ..taken  from  the  best  maps. 
Many  original  sketches  of  hills  and  ravines — Charts  of  principal  and  secondary  triangulation 
— Specimen  of  a  route  survey  and  ray-traces — Sheet  of  topographical  items  or  symbols — 
Designs  for  titles,  headings,  and  footnotes — Borders,  north-points,  and  scales.  ... 

With  many  useful  notes  and  hints  to  the  topographical  surveyor  and  draftsman.  • 

The  sale  price  was  ten  or  twelve  rupee^  according  to  the  binding8. 

Even  though  grumbling  about  red  tape,  Waugh  was  just  as  insistent  as  Everest 
on  strict  rule  and  order  for  all  details  of  Departmental  work,  as  in  this  order  on, 
headings  and  footnotes  ; 

Elaborate  ornamentation  in  the  titular  descriptions  of  maps  is  not  consistent  with  the 
good  taste  which  distinguishes  scientific  workmen.  The  intrinsic  value  of  a  sheet  of  survey  is 
generally  in  the  inverse  ratio  of  the  pretension  of  the  title.  ...  Precision  in  the  language. ..and  t*> 
careful  pruning  of  all  redundant  words  are  sure  indications  whereby  to  know  a  good  map.  ... 

I  may  cite  the  word  "Map”  or  "Survey”,  ...  the  use  of  which. ..appears  to  be  as  absurd  a3 
it  would  be  to'write  under  a  picture  "this  is  a  man”,  “this  is  a  horse”.  The  thing  should 

1  DDn.,  580  (  12  ),  SG.  to  Onchterlony,  31-8-52.  ’OR.  Topo.,  1860-2  (  35-6  ) ;  DDn.  665  (  293  ),  SO. 
to  DSG.  10-12-56.  •  DDn.  697  (  121  ),  to  SG..  5-7-56.  *  DDn.  665  (  244  ),  SG.  to  DSQ.,  7-10-56  ;  ib. 

678  (  225  ),  DSG.  to  Depree,  16-11-56.  *SG0.  fd.  oorr.  Oct.  1856.  •  DDn.  666  (  164  ),  701  (  83  V  SG 

to  DSG.,  24-7-60.  ■  • 
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wpeak  for  itself.  ...  Your  survey. ..should. ..be  simply  entitled  "The  Districts  Of  Jhelum  tmd 
Rawul  Pindee  on  a  scale  of  1/63, 360".  '  ....  .. 

Every  individual  concerned  in  the  field  survey,  office  computation,  projection,  of  a  map, 
and  drawing  thereof,  should  have  "his  name  and  Bhare  in  the  work  recorded  thereon.  ...  It 
does  not  appear  convenient  to  engrosB  all  this  information  with  large  ornamental  printing 
forming  the  title  [  rv,  pi.  15  ].  It  seems  to  be  in  better  taste  to  put  the  names  in  n  running 
footnote  along  the  base  of  the  map .  ... 

A  Title. ..should  be  concise.  ...  Some  sheets  will  be  full,  without  space  for  a  title,  and  in 
that  case  the  map  should  be  described  in  a. ..line  of  small  print  along  the  upper  margin1. 

Great  store  was  set  on  the  regular  submission  of  monthly  progress  reports  [  126  ], 
and  the  Surveyor  General  writes  to  Du  Vernet ; 

Even  if  acting  perfectly  independently  it  would  be  necessary  for  an  officer  at  the  head  of 
any  well-regulated  establishment  to  review  periodically  his  own  proceedings,  as  well  as  those 
of  his  subordinates.  ...  I  enclose  a  form...well  calculated  to  furnish  a  clear  view  of  the  progress 
of  the  work.  Each  subordinate  on  detached  duty  Bbould  report  to  you  on  the  1st  of  each 
month,  and  their  reports  should  be  annexed  to  your  own  for  my  information.  ...  The  matter 
may  thus  be  so  condensed  as  to  give  a  clear  view  of  the  progress. ..completed  in  10  minutes. 

In  this  way  a  wholesome  moral  effect  must  be  produced  throughout  your  party,  as  every¬ 
one  will  be  thereby  led  to  reflect  on  his  past  proceedings,  and  to  endeavour  to  attain  profess¬ 
ional  credit  by  his  future  exertions.  "Unless  a  man’s  work  is  duly  reported,  he  can  get  no 
credit  for  it  and,  feeling  that  his  services  are  unacknowledged,  it  is  only  natural  that  he  should 
become  apathetic  and  indifferent*.  ... 


Benqae  Revenue  Surveys3  :  ' 

From  time  immemorial  large  revenues  had  been  raised  by  taxes  on  the  produce 
of  the  land.  Assessment  of  these  revenues  and  the  methods  of  collection  had 
varied  from  province  to  province,  and  from  age  to  age.  Assessment  was  often  quite 
arbitrary,  imposed  on  subordinate  states,  townships,  chieftains  or  landowners, 
according  to  their  reputed  capacity  to  pay.  In  other  cases  a  Berious  attempt  was 
made  to  judge  the  capacity  to  pay  by  measurement  or  estimate  of  the  area  of  the 
land  and  the  value  of  its  produce.  Collection  of  land  revenue  was  often  effected 
through  middlemen  or  “farmers”,  who  were  left  to  squeeze  the  cultivators  as  they 
liked  [  1 :  13 7-8  ].  In  some  cases  revenues  had  to  he  collected  by  armed  force. 
It  was  a  time-honoured  custom  to  reward  faithful  service  by  the  grant  of  jagirs 
or  rent-free  land. 

Ownership  of  land  was  a  highly-prized  privilege,  and  record  of  possession  was 
jealously  guarded,  aud  in  most  areas  methodically  registered  by  local  officials  Buch 
as  patwaris  and  kanungos.  Where  ownership  rested  with  the  individual  cultivator, 
tenures  or  holdings  tended  to  break  up  into  minute  fragments  through  the  laws  of 
Inheritance.  It  was  to  facilitate  the  collection  of  revenue  that  the  British  introduced 
the  permanent  settlement  in  Bengal  at  the  end  of  the  18th  century,  by  which 
Government  collected  a  fixed  annual  sum  from  individual  or  joint  owners,  whose 
estates  were  often  quite  undefined,  and  frequently  broken  up  by  sale. 

Farly  in  the  nineteenth  century  it  was  realized  that  it  was  impossible  to  arrive 
at  a  just  settlement  of  revenues,  fair-  to  botk  Government  and  owners,  without  an 
accurate  survey  of  lands  and  boundaries.  The  traditional  survey  methods  by 
rope  or  rod,  though  serving  to  give  the  area  of  a  few  fields,  were  by  no  means  suffi¬ 
ciently  accurate  to  give  the  area  of  an  estate  or  village,  though  by  close  control 
Thomas  Munro  had  carried  out  such  a  survey  between  1802  and  1807  [  n,  180-2  ]. 
On  the  Bombay  surveys  of  1810  to  1827,  British  surveyors  had  with  theodolite 
and  chain,  triangulation  and  traverse,  produced  village  maps  on  scale  6  inches  to 
amile  which  gave  “the  name  and...residenoe  of  every  landholder,  wdth-the  number 
of  his  fields  and  their  situation  and  measurement”  [  n,  189  ;  m,  pi.  16  ]. 

’DUn.  592  (  106  ),  Circular,  7-9-54.  *DDn.  526  (  248),  28-3-50  ;  of.  DO.,  1 3-5-50.  ,  ’Account* 
of  early  norrcya,  III  33 — 47  \  n,  1 77—89  j  in,  134 — 05  ;  rv,  1 1 7 — 82,  20u-9,  229— 34  ,  235—9  :  cf.  Blue  Book  ;  8rr. 
Svyt.  BWP.  1856  ;  Hirst,  1912  ;  DDn.  554  (  12  ). 
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On  tho  aurvoys  In  tho  Upper  Provinces  of  Bengal  between  1822  and  1833  bo  much 
stress  was  laid  on  precision  and  topographical  detail  that  progress  was  far  too  slow, 
and  from  1833  they  were  reorganized.  Professional  surveyors  were  given  control  of 
the  field,  or  khasrah ,  surveys,  with  establishments  by  which  oach  party  was,  from 
1837,  able  to  turn  out  about  3,000  square  miles  in  a  Beason.  In  the  lower  provinces 
the  country  was  more  difficult,  and  property  more  closely  subdivided,  so  that  such 
high  outturns  were  impossible  f  rv,  179  ].  . 

In  Bombay  between  1826  and  1831,  another  attempt  was  made  under  civilian 
control  to  extend  survey  over  the  Deccan  by  the  ancient  methods  of  the  country, 
hut  the  results  were  unsatisfactory,  and  from  1837  military  surveyors  were  again 
called  in.  A  new  system  was  introduced  by  which  fields  were  surveyed  with  simple 
instruments,  and  village  maps  produced,  but  without  any  survey  of  topographical 
detail,  and  without  either  trigonometrical  or  traverse  control  [  iv,  235-6  ]. 

After  1847  many  changes  and  improvements  were  introduced  in  Lower  Bengal 
under  the  professional  administration  of  Henry  Thuillier.  One  of  the  most  import¬ 
ant  problems  was  that  of  cooperation  with  the  Civil  Superintendent  of  Survey, 
who  was  responsible  for  the  settlement  and  demarcation  of  boundaries  in  advance. 
The  Surveyor  often  had  great  difficulty  in  recognizing  the  limits  he  had  to  survey, 
which  gave  rise  to  serious  discrepancies  between  the  professional  survey  of  bounda¬ 
ries  and  areas  and  the  detailed  field  measurements  [  246-7  ].  Prom  1850  responsi¬ 
bility  for  the  khasrah  survey  was  transferred  to  the  Civil  Superintendent,  who  was 
at  the  same  time  given  adequate  staff  for  providing  the  Surveyor  with  clearly  defined 
boundaries  to  survey.  The  Surveyor  was  then  able  to  concentrate  on  the  survey 
of  his  boundaries  and  topographical  details,  and  cooperation  was  more  satisfactory. 

Work  proceeded  smoothly  on  this  same  general  system  in  the  new  surveys  that 
were  started  in  Upper  India  and  the  Punjab  from  1846,  whilst  in  Madras  work  was 
started  in  1857  on  an  entirely  new  system  which  brought  survey  and  settlement 
into  the  closest  affiance. 

General  procedure  on  the  Bengal  surveys  may  be  illustrated  by  extracts  from 
instructions  issued  in  1849  by  the  Government  of  the  North-Western  Provinces  ; 

22.  The  survey  is  to  follow  demarcation  of  boundaries  with  as  little  delay  as  possible. 

23.  The  survey  is  of  each  field,  for  revenue  purposes. 

, '  24.  A  field  is  a  parcel  of  land  in  occupation  of  one  cultivator  [  with  special  authority  severol  fields 
could  be  blocked  together  to  form  areas  not  less  than  3,  or  sometimes  10  acres  ]. 

25.  Survey  to  consist  of  two  parts,  scientific  and  khasrah. 

26.  Scientific  survey  on  4-inch  scale  lays  down  village  boundaries  and  geographical  features. 

27.  Theodolite  and  chain  are  used  on  a  system  of  circuits.  Geographical  features  fixed  by  intersecting 

lines  and  bearings1. 

2R.  The  Interior  Survey  lays  down  cultivated  area  by  planctable,  or  by  compass  and  perambulator. 

29.  Khasrah  survey  consists  of  a  shujrah,  or  native  map,  and  khasrah,  or  list  of  fields. 

.30.  The  shujrah  and  khasrah  are  the  important  documents  to  the  Settlement  Officer,  and  the  chief 
attention  of  the  surveyor  should  be  directed  to  them. 

31.  The  scientific  survey  is  of  gTeal  value  as  acheck...aod  for  giving  topographical  and  statistical  in¬ 

formation,  but  these  objects  are  secondary.  ... 

32.  Boundaries  must  bo  well  marked,  and  every  assistance  given  to  surveyor  in  picking  them  up5. 

The  Settlement  Officer  was  more  interested  in  the  component  field  areas  shewn 

in  the  khasrah  than  in  the  total  which  was  verified  by  the  professional  survey  ; 

It  has  always  been  the  custom  in  the  North-West  Provinces  for  surveyors  merely  to  find 
the  total  area  of  the  village  circuit,  leaving  the  areas  of  cultivation,  waste,  fallow,  and  other 
qualities  of  land,  to  bo  recorded  by  the  khusrah,  which  is  a  separate  process  conducted  by  dis¬ 
tinct  parties,  and  in  no  way  obtained  by  professional  or  scientific  means.  ... 

An  agreement  between  the  two  operations  is  first  necessary,  and  if  the  auinoen’s  measure¬ 
ment  coincides  with  the. ..professional  survey  within  5%  it  is  confirmed  and  passed  [  300  ].  The 
khuarah  area,  however,  ...  does  not  affect  the  professional  one  which  is  still  retained  and 
recorded,  every  village  map  being  lodgod  in  this  office,  with  its  area,  calculation,  and  proof 
by  traverse,  duly  noted  on  tho  bock  [  iv,  pi.  12  ].  ... 

.  The  necessity  for  a  khusrah  measurement  in  each  district  rests  with  the  local  civil  autho¬ 
rities.  ...  If  an  assessment  is  to  be  made,  then,  of  course,  the  khusrah  is  absolutely  essential. 
In  the  perpetually  settled  districts  of  Bengal,  where  the  operations  aro  proceeding  only. ..to 
define  tho  estates  paying  jumma  to  Government,  the  khusrah  is  only  partial,  that  is,  such 

*cf.  Agra  Scl.  1,  1846-9  ;  Svy. ;  Wroughton.  ’iVIl'P.  Directions  (  32—10  ) ;  Thomason,  25-8—19. 
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villages  merely  are  included. ..as  contain  such  minute  interspersed  pieces  of  land  belonging  to 
other  villages  as  cannot  be  extracted  by  the  professional  work.  ... 

In  neither  case  are  the  separate  areas  of  cultivation,  waste,  and  fallow,  required,  it  being 
out  of  the  power  of  Government  to  alter  the  existing  settlement1. 

Thuillier  stresses  the  responsibilities  of  the  professional  surveyor  ;*  , 

It  is  incumbent.. .on  officers  in  charge  of  surveys.’..to  satisfy  themselves. ..that  the  main 
circuits  are  actually  worked  out  and  proved  prior  to  the  village  circuits  being  calculated.  ...  Dis¬ 
closures  on  the  24-Pargannahs  survey  shew  a  most  culpable  negligence  on  this  point  [  248  ]. 
...  In  connecting  districts  together.. .greater  attention  is  required,  and  especially  where  a  river 
like  the  Ganges  intervenes.  The  triple  boundaries  of  exterior  pergunnahs  being  permanently 
marked. ..by  the  party  first  advancing  there  would  be  no  difficulty  in  the  other  surveyor  subse¬ 
quently  making  a  perfect  connection  [  262  ].  ...  Great  difficulty  has  been  experienced  in 
reconciling  discrepancies  in  some  of  the  districts  bordering  on  the  Ganges,  owing  to  both 
surveyors  having  omitted  the  opposite  bank  of  the  river.  ...  As  a  general  rule. ..the  river 
should  be  included  in  the  operations  of  the  party  which  last  approached3  [  245,  252,  296]. 

(to  Davoy  on  the  Dacca  survey]— You  have  omitted  to  shew  both  banks  of  such 
important  rivers  as  the  Booree  Gunga,  Dullasery,  Sukhya,  and  the  Jamuna,  which  is  of  the 
highest  importance.  ...  The  five  maps  will  be  returned  to  you. ..in  order  to  have  this  import¬ 
ant  addition  made  to  them,  and  until  this  is  done  they  cannot  be  sent  to  the  press  to  be 
lithographed*. 

Where  a  boundary  was  in  dispute  it  was  the  surveyor’s  duty  to  survey  both 
lines  under  dispute,  especially  when  both  are  shewn  in  the  thakbust  map. 

The  decision  of  the  Deputy  Collector  deputed  to  adjust  disputes  is  not  final.  TUr  orders  are 
appealable  to  the  Superintendent  and  Commissioner,  and,  under  the  law,  the  period  of  appeal 
to  the  Commissioner  is  three  months.  ...  No  circumstance. ..can  justify  a  surveyor  in  adopting 
his  own  boundaries.  He  might,  if  he  saw  fit,  return  the  thakbust  for  correction,  but  he  was 
not  at  liberty  to  assume  his  own  boundaries  [  247  ]5. 

In  his  General  Report  for  season  1854-5®,  Thuillier  gives  a  summary  of  the 
surveys  carried  out  under  his  control, 

or  Binee  the  season  1846/7,  about  which  time  the  renewal  of  operations  was  made  after  the 
suspension. ..in  1842.  In  the  season  of  1846/47  the  cis-  and  trans-Sutlej  States  operations  were 
opened  out.  The  Punjab  proper  followed  them  in  succession,  and  in  the  succeeding  season  a 
revival  of  the  Revenue  Survey  was  undertaken  in  Ajmer  &  Mairwharra,  subsequently  in  Rohil- 
cund,  and  latterly  in  the  Saugor  &  Nerbudda  Territories  of  the  N.w.p.  ... 

In  the  nine  last  regular  seasons  we  have. ..os  the  results  of  the  combined  efforts  of  the  13 
different  parties. ..a  grand  area  of  1,12,271  square  miles  effected  at  a  cost  of  rupees  26,18,070, 
or  at  an  average  rate  per  square  mile  of  Rs.  23-5—1.  Bengal,  5  surveys,  46,810  square  miles — - 
n.w.p.,  4  surveys,  .15,189  sq.  miles . Punjab,  4  surveys,  50,272  sq.  miles  [  rv,  209,  234  ]. 

The  extraordinary'  cheapness  of  some  of  the  old  n.w.p.  survey’s,  produced  by  the  lament¬ 
able  haste  with  which  the  ground  was  got  over,  ...  from  the  effects  of  which  the  public  service 
is  now  suffering,  of  course  influenced  the  average  [  rv,  218  ].  ...  For  the  money  now  expended 
we  have. ..full  and  faithful  maps. ..available  for  all  purposes.  ... 

The  boundary  of  every  village  has  been. ..defined  and  mapped  on  the  scale  of  20  chains 
to  the  inch,  with  the  exception  of  the. ..independent  States  in  the  cis-Sutlej  Territory,  ...  and 
the  sterile  tract  of  waste  forming  the  southern  portions  of  the  doabs  in  the  Punjab  proper,  called 
the  barb,  where  a. ..delineation  on  the  one-inch  scale  only  was  permitted.  ... 

In  Behar  and  Bengal,  where  the  perpetual  settlement  exists,  the  object. ..is  merely  to 
obtain  a  correct  record  of  the  area  and  positions  of  every  Estate  on  the  rent  roll,  ...  No  new 
settlement  is  in  progress  or  contemplated.  ...  The  minuteness  of  the  division  of  property'  in 
the  Lower  Provinces,  however,  is  extreme  ;  therefore  the  village  survey  is  imperative.  ... 

The  village  boundaries  and  geographical  features  only  are  thus  laid  down  by  the  professional 
establishments,  ...  the  smaller  Estates. ..by  the  civil  department.  ...  Prior  to  1850  the  duty  of 
the  professional  surveyor  embraced  all  the  measurements  of  internal  estates. ..by. ..the  khusrah. 
...  The  field  by  field  detail  measurement  was  in  1850  abolished... in  favour  of  a  sy’stem...by 
which  the  exterior  sides  only  of  all  the  small  interspersed  estates. ..are  now  laid  down.  ...  The 
whole  of  the  internal  Estates. ..are  protracted. ..on  a  scale  of.. .16  inches  to  the  mile  [  295  ]7. 
Thuillier  did  not  like  this  change  because  of  the  divided  responsibility  it  entailed. 

1  DDn.  472  (  203-76  ),  PSG.  to  SG.,  24-11-47.  *  Thuillier  &  Smvth  (  311  ).  ’DDn.  472  <  409-16  ), 
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A  valuable  review  of  the  revenue  surveys  was  made  by  Colonel  Dickens  in  1864. 
After  telling  of  the  hasty  work  in  the  North-Western  Provinces  he  notes  that  ? 

the  survey  of  Hooghly  and  Midnapore  are  defective  in  demarcation  of  boundaries. ..from  imper¬ 
fect  professional  work,  and  some  of  the  older  revenue  surveys  are,  like  those  of  the  n.wjp. 
defective  in  topographical  detail.  In  all  the  latest  revenue  surveys  in  Bengal  the  professional 
work  is  excellent . . 

The  professional  4-inch  village  maps  of  all  recent  surveys  are  good  and  are  constantly 
being  improved.  The  village  khasrah  plans  on  the  large  scale  of  16  inches  to  a  mile  produced 
under  the  civil  officers  are  wanting  in  the  rigorous  accuracy  of  the  professional  survey  [  294  ].  ... 

The  weak  point  of  this  Bengal  system. ..of  1850  was  that  all  interior  measurements  by  the 
nmins  were  left  unchecked  by  professional  agency.  ...  This  fault  was  avoided  in  the  Punjab 
where  the  professional. ..surveyor  was  required  to  apply  every  possible  test  to  the  khasrah 
under  their  supervision  [  303  ]*.  I  ...  i.  ..  . 


,  Connection  with  G.T.S. 

Though  some  of  the  western  surveys  had  been  connected  to  stations  of  the 
Great  Arc  and  the  Budhon  Series2,  the  earlier  revenue  surveys  had  preceded  the 
Great  Trigonometrical  Survey,  and  their  maps  had  no  geographical  control.  Those 
of  the  later  surveys  of  the  North-Western  Provinces  were  practically  devoid  of 
topographical  detail,  but  at  the  instance  of  the  Board  of  Revenue  they  were  litho¬ 
graphed  at  Allahabad  just  as  they  stood,  and  here,  writes  Dickens  “the  Great 
Trigonometrical  Survey. ..stands  as  a  skeleton  without  a  body,  no  topography 
having  been  based  upon  it”.  As  data  from  the  meridional  series  became  available, 
in  Bihar  and  the  Lower  Provinces,  special  editions  of  the  J-inch  district  maps  were 
compiled  in  the  office  of  the  Deputy  Surveyor  General  after  connection  by  such 
points  as  could  be  identified,  and  these  were  then  sent  to  London  for  incorporation 
into  the  Indian  Atlas.  Such  connection  could  not,  however,  be  really  satisfatory 
so  long  as  triangulation  followed  the  detail  Burvey  [  rv,  288-90  ;  v,  282  ]. 

Waugh  took  up  this  question  of  “intimate  union  between  the  Great  Trigono¬ 
metrical  operations  and  the  Revenue  Survey”  as  soon  as  Wroughton  took  over  as 
Deputy  Surveyor  General  in  1844  [  312-3  ].  They  agreed  that  where  the  revenue 
survey  preceded  triangulation  the  surveyor  should  establish  recognizable  marks 

We  concur  in  considering  the  triple  junction  boundary  points  (  tokas  )  of  perguxmahs  as  the 
proper  stations  of  union  because  these  points,  being  common  to  three  boundaries,  will  enable 
the  junction  to  be  effected  with  the  smallest  number  of  stations,  and  therefore  at  the  least 
possible  expense  and  most  accuracy.  These  points  should  be  marked. ..by  small  masonry  plat¬ 
forms. ..covered  with  a  mound  of  earth. ..to  protect  them. ..from  mischievous  violation.  ...  The 
expense  should  be  defrayed  by  the  villages.  ...  A  description  of  their  localities. ..should  be 
recorded. ..with  an  illustrating  plan  [  262,  296].  .  .  •  •  v 

The  revenue  surveyors  were  to  record  the  co-ordinates  of  these  trijunctions  and 
other  prominent,  point  just  as  Wroughton  had  done  on  his  own  district  surveys 
[  rv,  228,  233,  289-90  }.  This  would  facilitate  recompilation  from  original  materials, 
instead  of  being  dependent. ..on  the  unsatisfactory  processes  of  copying,  enlarging,  or  reduc¬ 
ing  former  maps.  ...  All  maps  are  liable  to  deterioration  in  the  course  of  time  from  the  expan¬ 
sion  and  contraction  of  the  paper,  and  the  crumpling,  rolling,  and  folding  thereof,  and  as  all 
such  discrepancies  are  perpetuated,  and  indeed  augmented,  in  the  process  of  copying,  ...  the 
value  of  such  maps  must  be  continually  depreciating  unless  we  have  the  means  of  resorting  to 
numerical  data  for  their. ..reconstruction*.  : 

<■  Whilst  the  revenue  surveyors  were  ordered  to  erect  these  pillars  and  to  supply 
copies  of  their  maps  to  the  triangulators  [  253  ]*,  officers  of  the  Great  Trigono¬ 
metrical  Survey  were  instructed  to  run  frequent  secondary  and  minor  branches,  105 
“Stations  of  the  principal  triangles  very  rarely  coincide  with  known  points  of  apy 
prior  survey  and  it  is  therefore  to  the  secondary  points  that  we  must  chiefly  look 
for  the  means  of  verifying  and  connecting  the  labours  of  former  surveyors”  [  119  ]*. 

, 1  Dickens  (  16-24  ).  .* eg.  Muttra  [  rv,  233  ].  >DDn.  491  (  33—5  ),  SQ.  to  DSG.,  16  4  41.  -  4DDn. 
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Responsibility  for  proper  connection  was  laid  upon  the  party  last  to  visit  the 
ground, -t 294]  but  the  lapse  of  two  or  three  Beasons  often  made  it  difficult  to  identify 
a  tri-junotion,  and  triangulation  stations  were  sometimes  swallowed  upl>3ra  swollen 
river.’1  In  1845'Lbgari  sent  in  the  coordinates  of  four  secondary  stations  ’1  :  4'"' 

■which'  will  afford'the  means  or  connecting  the  revenue  survey. ..with  the'  triangulation.'  1 
regret  that  owing  to  the  difficulty  of  identifying  the.. .stations  at  the  triple  junctions  of  per* 
guhnahs,  it  was  found  impracticable  to  form1  a  more  perfect  connection.  ..;  Instead  of  the 
usual  slight  marks  which  are  generally  made,  ...  a  more" permanent  one  should  be  left  at  a  few 
of  the  stations,  or  what  would  probably  answer  better,  a  list  of  the  temples  or  other  permanent 
and  easily  recognized  objects. ..should  be  furnished  to  me.'  • 

<  Two  of  the  sub-assistants. ..were  employed  for  a  month  last  year,  and  even  with  the  assis¬ 
tance  of  a  tindall  sent  by  Captain  Sherwil!...only  fo>ir  of  them  could  be  sufficiently  identified1. 

Wrougliton  had  difficulty  with 

the  surveys  conducted  under  the  North -Western  Board.  No  attempt  was  made  to  effect  a 
satisfactory  junction  with. ..the  Trigonometrical  Survey.  In  some  cases  a  partial  union  was 
effected,  but  for  the  most  part  it  has  been  neglected.  ...■  I  am.. .recompiling  the. ..district.  mapB 
on  the  best  data  obtainable,  that  they  may  be  eventually  lithographed  [  312-3  ]. 

He  had  no  difficulty  however  with  his  own  surveys  of  Eta  wall  and  Sohagpur  [  iv, 
222..22B  ]  which  had  been  based  on  the  Trigonometrical  Surve3-  points,  - 
and  have  otherwise  been  compiled  topographically  -with  every  care  and  attention.  ...  With  a 
view  of  their  being  eventually  united  on  the  trigonometrical  survey,  ...  the  latitudes  and 
longitudes  of  Beveral  points  of.  the  latter  operation  have,  been  identified  with  similar  points 

fixed  by  the  Revenue  Survey1.  - .  • ,  ■ ; .  |  ,  .  . 

Pemberton  was  directed  to  emplo3’  a  special  detachment  for  connecting  up  the 
towers  of  the  Calcutta  Meridional  series  which  had  been  built  after  the  close  of  the 
Puraea  surve3T ;  ..  .  ..  . 

A  very  simple  survey  of  the  geographical  features  round  each  tower  separately  is  neces.'jary 
Every  village  site  in  the  neighbourhood  of  each  tower  must  be  laid  down,  and  each  site  connected 
with  the  tower  by  angular  and  linear  measurements,  and. ..with  each  other.  A  list  of  the  name 
of  places  wanted  round  each  tower  is  annexed.  —  Each  tower  will  therefore  form  a  starting 
point  for.. .a  sort  of  route  survey  round,  through,  or  up  to  each  village  site8. 

•  "Satisfactory  connection  was  particularly  difficult,  when  ^  • 

the  g.t.s. -operations  follow  the  revenue  survey.  ...  All  or  nearly  all,  the  nearest  villages  on 
opposite  sides  oT  the  station  should  be  laid  down  by  some  means,  otherwise  it  is  very  pro¬ 
bable  that  the  positions  of  the  tower  stations. ..will  not  agree  with  the  sites  of  the  villages  on 

the...maps,  more  especially  when  the  villages  are  close  upon  one  another. _ 

-  '  The  districts  of  Pooree,  Cuttack,  and  Balasore,  surveyed  from  1837  to  42,  remain  yet 

unconnected  with  the  trigonometrical  survey. ..in  consequence  of  the  only  secondary  points _ 

laid  down  by  the  Coast  Series  being  hill  marks,  trees,  and  rocks,  objects  which  are  not  noted 
on  revenue  maps.  For  the  past  ten  years  I  have  used  every  possible  means  to  induce  the 
officers  conducting  the  Coast  Series  to  return  me  the  one-inch  maps  of  the  Revenue  Survey— 
with  the  positions  of  their  stations  shewn  thereon,  but.. .without  success.  It  is  easier  for  the 
officers  conducting.. .triangles  across  a  district,  map  in  hand,  to  shew  the  positions  of  his  own 
towers  or  stations  than  it  is  for  this  office  to  insert  them  from  mere  linear  values  [  23  ]4. 

The  programme  of  the  Punjab  triangulation  parties  was  frequently  adjusted 
to  help  the  revenue  surve3’ors  [  37,  50,  52,  210  ],  and  Logan  was  specialty  directed 
to  cause  a  minor  series  to  be  run  as  far  as  Lahore  and  thence  across  the  doab,.  ...  whereby  the 
positions  of  numerous  geographical  points. ..will  be  established  in  the  upper  part  of  the  Baree 
doab..  —  For  the  Rechna  doab  the  triangulation  down  the  Ravi  will  also  furnish  points  at 
moderate  intervals  apart  along  the  eastern  boundary,  while  the  party  working  along  the 
mountains  towards  Peshawar  will  he  able  to  lay  down  numerous  other  stations. ..including  the 
townB  of  Sialkote  and  Wazirabad.  By  next  season  I  hope  to  Bend  a  triangulation  party  down 
the  Chenab—and  to  connect  at  Shadhara  and  Lahore  [  1 18  ]5. 

[  These  operations  ]  will  be  of  no  value  if  the  marks  cannot  be  found  by  the  Revenue 
Surveyors.  Permanence  can  only  be  secured  by  masonry  marks.  ...  Tf  they  are  built  after 
the  observations  the  mason  employed  must  be  taught  to  conform  explicitly  to  the  station  mark  ... 
In  all  cases  marks  should  be  made  on  the  ground  to  attract  the  eye.  The  revenue  survey  use 

•  ,  .  *  \  .  .  1  •  ■ '  '  *  1  ■  1  .  *  ■  .'.>■■  1  ■ .  '  ■  ■  ... 
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trenches  forming  a  cross  which  are  said  to  be  visible  for  two  years,  and  they  cover  the  station, 
piers  with  charcoal  and  a  mound  [  260  j1.  . 

For  minor  triangulation,  writes  the  Surveyor  General, 
a  marking  party  follows  along  each  bank  erecting  small  masonry  blocks  at  the  station  of 
observation.  These  blocks  are  cylinders  3  feet  in  diameter  and  2  feet  thick,  whereof  1  foot  is 
foundation.  ...  If  you  can  have  them  constructed  for  Rs.  2  each  it  would  be  not  desirable  to 
leave  any  station  unmarked,, except  those. ..liable  to  be  covered  by  the  river.  ...  Such  stations 
should. ..be  not  less  than  3  in  number,  forming  a  triangle,  bo  that  if  one  be  lost  there  may 
remain  two  others  to  define  a  distance  and  azimuth*.  1 

'  Tennant  found  the  |-inoh  pargana  maps  most  useful  on  the  Gurhagarh  Series  ; 

They  are  deficient  in  topographical  details,  but  from  their  geometrical  accuracy  gave  great 

facilities  in  enquiring  after  sites  of  stations,  _ and  the  practice  of  inserting  villages. ..with 

some  regard  to  their  size  was  most  useful  in  guiding  me  in  procuring  supplies.  My  early  stations 
were  plotted  on  them  by  interpolation  from  the  neighbouring  recognizable  points.  Towards 
the  end  I  adopted  the  plan  of  connecting  a  trijunction  mark. ..near  the  station.  ^ ..:  The  additional 
labour  is  trifling,  and  the  certainty  with  which  the  stations  can  be  placed,  ...  and  the  revenue 
survey  data  incorporated  without. ..secondary  stations. ..■will  recommend  this  practice3. 


Traverse  Control 

\ 

The  system  of  traverse  surveying  in  circuits  by  theodolite  and  chain  had  been 
followed  by  Barnard  in  his  survey  of  the  Madras  ydgur  between  1768-72  [  1 :  142  ]. 
After  the  start  of  the  surveys  of  the  Upper  Provinces  under  Hodgson  in  1 822  regular 
closing  and  proving  was  laid  down  by  order  [  m,  148  ]4.  and  closely  followed 
later  in  Bengal  surveys  [  m,  159-63  ;  rv,  208-9  I  12  ]• 

Up  to  his  appointment  as  Surveyor  General  at  the  end  of  1843,  Waugh  had  no 
contact  with  revenue  surveys  or  their  problems,  and  within  a  month  he  was  called 
to  give  professional  instructions  for  the  revenue  survey  of  Kaithal  [  268-9  ]•  He 
replied  with  a  long  note  on  the  first  principles  of  traverse  survey  based  on  triangu¬ 
lation,  drawn  in  part  from  Herbert’s  pamphlet  of  1830  and  from  instructions  issued 
by  Bedford  in  1834  [rv,  205  n.6,  213,  232  ].  Brown  thought  many  of  his  sugges¬ 
tions  impracticable  and  considered  that  the  n.w.e.  surveys  were  sufficiently  checked 
by  the  frequency  with  which  adjacent  circuits  were  connected  up5.  ■  .  . 

The  following  year  Wroughton.  sent  to  Oucbterlony  for  his  survey  in  the  Nilgiri 
Hills  a  very  clear  and  detailed  description  of  a  traverse  survey  over  hilly  ground. 
In  addition  to  theodolite  and  chain  he  recommended  that  the  surveyor  should  work 
with  a  cross-staff  and  offset  rods  for  picking  up  detail  to  right  and  left  similar  to 
those  used  by  the  Bombay  surveyors  [  rv,  237-8  ].  In'describing  the  break-down 
of  the  traverse  into  rectangular  co-ordinates  he  quotes  Charles  Hutton  [  1 :  248  ], 
who  observed  ''that  this  mode  of  surveying  large  tracts  of  land. ..was  made  use  of 
by  Mr.  Norwood  so  far  back  as  1635”®.  .  He  further  notes  that  In  Bengal  the 
surveyors  .worked  from  .“eitfier  Boileau’s  or  Egerton’s  Traverse  Tables  [  rv,  232  ], 
and  that  other  technical  details  may  be  found  ;  . 

in  any  work  that  treats  upon  traverse  sailing,  or  olose  topographical  mensuration.  It  is  fully 
explained  in  Adams’  Geometrical  Essays,  but  more  particular  in  an  American  work  called 
‘’Theory  and  Practice  of  Surveying’’  by  Robert  Gibson  [  rv,  xvii,  232  n.5  ]7.  •  , 

Secondary  triangles  based,  if  possible,  on  primary  triangulation  of  the  Great  Trigono¬ 
metrical  Survey,  are  first  established,  and  a  circuit  survey  by  traverse  is  effected  of  every 
sub-division  or  pergunnah.  ...  The  true  position  of  the  village  is  determined  by. ..the  angles 
subtended  from  it  to  three  points  of  the  surrounding  secondary  triangles.  ...  “The  theorem 
of  the  Three  Points”. ..is  explained  in  Adams’  Geometrical  Problems  under  the  head  of 
‘Curious  and  useful  Trigonometrical  Essays  [  289  ]’*. 

1  DDn.  493  (348),  8G.  to  Logan,  27-9-50.  1  DDn.  591  (  249  ),  to  Strange,  24-9-52.  1  DDn.  696 
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To  keep  close  control  of  the  work  of  his  Bengal  parties  Thuillier  required  regular 
reports  on  circuit  closing  errors.  In  1855  he  introduced  the  syst-em  of  main  circuits 
which  greatly  simplified  computations  and  mapping  [305—6  ]. 

Each  main  circuit  may  contain  from  50  to  100  or  200  square  miles,  and  many  traverse  village 
circuits. -congregated  together  as  may  be  convenient,  ...  so  that  the  shape  of  the  circuit  may 
be  as  compact  and  symmetrical  as  possible  without  any  reference  to  the  sinuosities  of  either 
porgunnahs  or  estates  whereby  the  angular  observations  and  linear  measurements  will  be 
reduced  and  the  traverse  proof  rendered  more  certain. 

Only  after  each  main  circuit  had  been  closed  and  proved  were  the  sinuosities  and 
fragments  of  boundaries  to  be  surveyed  by  interior  traverse  circuits  [  251  j1. 

As  each  survey  laid  out  its  own  system  of  rectangular  coordinates  springing 
from  its  own  origin  and  independent  azimuth,  discrepancies  naturally  appeared 
along  the  junctions.  This  was  first  brought  to  official  notice  in  the  Punjab  by 
Shortrede,  and  Thuillier  consulted  the  Surveyor  General  ; 

Major  Shortrede  follows  the  practice  of  correcting  his  angular  work  for  the  convergency 
of  meridians.  ...  By  observing  for  azimuth  at  intervals  of  10  to  13  miles,  and  allowing  for 
convergency  according  to  the  distance  from  origin,  he  gets  a  check  on  all  the  intermediate 
angles,  thus  providing  against  accumulation  of  error.  ...  I  have  hitherto  been  apprehensive  as 
to  adopting  a  uniform  system  of  allowing  for  convergency  because  it  is  not  all  surveyors  who 
readily  understand  the  subject  which  is  one  of  some  difficulty.  ...  I  would  solicit  your  advice5. 

The  subject  was  again  brought  forward  by  Anderson  from  tbe  Sind-Sagar  doab, 
and  it  was  ruled  by  the  Surveyor  General  that  . 

each  revenue  survey  should  be  of  moderate  extent,  especially  in  longitude.  Each  should  have 
its  own  independent  first  meridian. ..near  the  centre  of  each  survey.  ...  Each  survey  should  be 
projected  on  the  principle  of  parallel  meridians,  but  the  true  observed  meridian  should  also  be 
drawn  on  the  map  at  every  point  where  meridian  observations  were  taken.  This  will  facilitate 
comparison  of  boundaries  and  geographical  compilation8. 


Instruments  [  iv,  148-50] 

The  Surveyor  General  was  impressed  by  the  enormous  demand  made  by  revenue 
surveyors  for  supply  and  repair  of  instruments  ;  ■ 

The  work  which  a  theodolite  goes  through  in  revenue  survey  is  very  severe;  ...  thev  are 
no  doubt,  frequently  used  without  due  care  [  rv,  34S— 9  ].  Every  instrument  requires  periodica! 
cleaning  and  adjustment.  ...  The  limb  should  not  be  dusted  except  with  a  fine  camel’s  hair 
brush.  Once  a  year  in  the  rains  the  silver  graduated  limbs  should  be  gently  washed  with 
soap  and  water,  and  then  cleaned  with  a  piece  of  old  silk,  some  fine  olive  oil,  and  a  little 
lamp-black.  ...  The  best  oil  for  the  axis  is  goose  or  duck  oil  [  iv,  54  ;  v,  363  ].  ... 

The  classes  should  be  12-inch,  ...  7-inch,  ...  and  6-inch.  ...  I  acknowledge  a  prejudice 
against  any  instrument  smaller  than  5-inch,  ...  mere  playthings  fit  only  for  surveying  a  garden 
or  compound.  ...  The  officer-in-charge  of  a  district  survey  ought  to  have  a  12-inch  theodolite 
for  the  main  circuit  and  for  determining  the  true  meridian.  ...  If  the  telescope  ranges  to  40°  of 
altitude  it  will  command  a  view  of  circumpolar  stars  at  their  elongation  in  am’  part  of  India.  ... 
The  7  and  5-inch. ..should  also  be  made  by  Simms,  on  Colonel  Everest’s  pattern  [  rv,  144  ].  ...  I 
...advise  you  not  to  admit  any  of  Robinson’s  pattern.  ...  I  know  from  experience  how  very 
inferior  they  are4. 

Thuillier,  on  the  other  hand,  preferred  sextants  for  observing  the  azimuth,  and 
thought  a  12-inch  theodolite  far  too  cumbersome  ;  “Portability7  is  absolutely 
essential  in  operations  which  have  to  drag  their  weary’  length. ..in  the  densest  jungle, 
and  where  each  line  is  obliged  to  be  cut  through6  ”  [  131  ]. 

In  support  of  his  indent  of  1853  he  wrote  that  the  demand  for 
theodolites,  ...must  continue  heavy  as  long  as  so  many  regular  survey  parties  are  employed  in 
the  Punjab,  in  the  North-Western  Provinces,  in  Bengal,  in  Axracan,  in  Pegu,  and  in  the  Straits 
[  349  ].  to  say  nothing  of  the  wants  of  other  branches  of  the  public  service.  ...  Since. -1850  only 
13  tbeodoh'tes-.bave  been  received  from  England,  ...  and  6  more  are  expected,  ...  whilst 
indents  have  been  passed  for  twice  that  number  [  365-6  ]. 

"1DDd.623,  co.,  26-1-55.  5DDn.  C24  (  G7  ),  5—4-56.  Thuillier  &  Smyth,  5tb  edn.  ( appi.  cxix ). 
’DDn.  32,  (  164-73  ),  note  bv  Hennessey,  30-1-60  ;  bv  SO.,  1-2-60  ;  cf.  note  by  sts.,  6-9-70  ;  DDn.  7  (  235-7  ). 
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Stock  for  10  field  parties  numbered  168,  made  up  of  seventy  4  and  4J-inch — forty- 
nine  6  and  5j-inch — thirty-nine  6  and  7-inch — ten  from  8  to  12-inch.  Of  these 
113  were  made  by  Troughton  k  Simms,  10  by  Barrow,  1  by  Robinson,  6  by  Gilbert, 
and  2  by  Cary1.  By  1856  another  consignment  of  57  five  to  seven-inch  theodolites 
had-arriyed  but, 

aince  there  are  no  less  than  14  large  parties  in  the  revenue  branch  alone,  ...  each  party  employing 
from  20  to  30  theodolites,  the  number  now  received  will  not  go  very  far,  since  a  large  propor¬ 
tion.,  mow  in  me  urgently  require  to  be  exchanged.  ...  Heavy  requisitions  are. ..coming  in  from 
the  Department  of  Public  Works.  ...  The  supply. ..of  patched-up  instruments  of  old  construction, 
and  by  obsolete  makers,  finds,  as  might  be  expected,  no  favour  in  the  present  day1  f  164  ]. 

Chains  had  constantly  to  be  replaced  and,  writes  Sherwill, 

The  fifty  chains  with  the  party  were  purchased  in  1839  and  have  been  constantly  in  use, 
having  been  used  to  survey  Benares,  Hamirpore,  Bandah,  Bebar,  Shahabad,  and  Monghyr. 
Twenty  of  the  50  have  been  broken  up  to  repair  the  continual  breakages  and  to  oomplete  and 
lengthen  the  remaining  30.  A  great  increase  of  khusreh  work  in  Monghyr,  and  the  necessity 
of  longer  chains  from  the  great  length  of  the  local  luggee  is  the  came  of  the  indent 
[  iv,  208  ;  v,  302  ]*. 

Tickell  repeated  the  demand  two  years  later,  explaining  that  the  local  unit  was 
a  chain  of  90  feet  and  that  "the  ameens  will  be  much  perplexed  by  the  introduc¬ 
tion  of  a  shorter  one”.  Pemberton  found  that  he  could  get  chains  made  up  locally 
at  Rs.  5  each  "but  perhaps  the  materials  may  not  be  as  good  as  supplied  at  the 
Mathematical  Instrument  Maker’s4”.  It  was  only  recently  that  chains  had  replaced 
"common  ropes  for khasrah  measurements,  a  change  which  cannot  fail  to  produce  a 
better  comparison  between  the. ..two  separate  operations”. 

Amongst  other  articles  supplied  from  the  workshops  or  by  local  purchase  were 

Brass  plates  perforated  so  that  the  projection  of  a  rectangular  grid  could  be  pricked  through. 
Rs.  3  or  4 — Standard  steel  bars,  one  pair  for  each  camp  running  main  circuits — “Bengalee 
Compasses”  ;  Rs.  14  each5. 


Demarcation  of  Boundaries 

In  Bengal  it  was  provided  by  law  that  boundaries  of  estates  and  villages  should 
be  demarcated  at  the  expense  of  owners  and  villagers  ; 

The  demarcation.. .is  of  villages,  not  of  fields.  A  village  consisting  of  Beveral  fields  send 
constituting  one  mehal  or  estate  has  its  boundaries  decided  and  marked  off,  and  is  separately 
assessed.  ...  The  Revenue  Officer  marks  off  at  the  expense  of  the  parties  the  boundary  he  has 
fixed. ..before  the  survey,  in  order  to  admit  of  the  uninterrupted  progress  of  the  survey.  ...  The 
village  proprietors. ..are  well  aware. ..of  the  importance  of  having  them  well  marked6.  • 

It  frequently  occurred  that  through  lack  of  sufficient  planning  in  advance  the 
boundaries  were  neither  settled  nor  demarcated  in  time  for  the  survey  to  commence, 
but  even  when  endowed  with  magisterial  powers  the  Surveyor  had  no  authority 
to  decide  himself  on  the  boundary  to  be  surveyed  [  rv,  179  ;  v,  247,  294  ]  ; 

Wherever  a  Surveyor  has  attempted  to  lay  down  boundaries  for  himself,  los3  and  em¬ 
barrassment  have  been  the  result.  How  little  to  be  trusted  Captain  Mathison’s  boundaries 
are  in  Midnaporehas  been  shewn  by  the  partial  revision. ..in  1845  [  246].  ...  In  Hooghly  Mr. 
Wilson’s  inability  to  follow  the  maps  of  the  revenue  parties  determined  him  on  taking  a 
similar  course,  and  led  to  his  own  dismissal  and  to  the  condemnation  of  his  survey  [  247-8, 
304  ].  If  the  civil  duty  of  laying  down  their  own  boundaries  is  to  be  made  over  to  the 
Surveyors  and  their  assistants,  it  should  be  after  their  passing  the  examination  in  revenue 
law. ..and. ..by  serving  for  a  year  or  two  in  a  Collector’s  office  [  170,  398  ]7. 

There  were  many  complaints  of  the  slovenly  way  in  which  the  thakbast,  or 
hadbast,  description  and  sketch  of  the  boundary  was  prepared,  and  of  its  disagreement 
with  marks  on  the  ground,  involving  infinite  delays.  Smyth  reports  from  the 
24-Parganas  that  he  was  "treading  as  it  were  on  the  heels  of  the  Deputy  Collectors 
and  in  consequence  make  no  progress  myself”6  [  248  ]. 
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The  rearrangement  of  duties  in  1850  gave  the  civil  staff  definite  instructions  for 
the  preparatioh  of  thakbail  papers  and  sketches  based  on  careful  measurements1,  so 
that  the  surveyor  might  follow  the  measurements  shewn  in  the  misl  [  iv,  205  ;  v,  248  ]. 

The  old  plan  was. ..to  mark  out  the  'boundaries... upon  the  ground  and  to  make  an  eye 
•ketch  of  them.  As  no  care  was  taken  to  make  this  demarcation.. .immediately  precede  the 
■urvey,  the  Surveyor  when  he  came  to  the  ground  a  year  or  more  afterwards  found  marks 
removed,  ...  and  the  eye-sketch  and  written  description. ..so  ill  done  as  to  leave  him  at  a  loss. 
...  Somotimes...he  took  wrong  boundaries,  and. ..the  fact  might  long  remain  unknown*. 

Though  Thuillier  did  not  like  all  the  changes  introduced  in  1850  [  294  J,  he 
agreed  that  “the  thakhust  operations. ..have  been  placed  on  a  sound  and  efficient 
footing,  and  that  nothing  but  direct  neglect... can  endanger  the  proper  working  of 
the  sj’stem”.  The  Surveyor  was  now  to  be  “independent  of  field  marks,  or — when 
they  are  obliterated — ...by  the  help  of  the  thakbust  missil  and  map  will  be  able  to 
follow  the  same  identical  boundary,  and  lay  it  down  professionally  on  his  map”*. 

.  Field  Survey  or  khasrah 

..  Accounts  of  the  detailed  khasrah,  or  field  measurement  made  by  Indian  measurers 
or  amlns,  have  already  been  .given  [  rv,  205  This  khasrah  was  the  basis  of  the 
revenue  settlement,  and  with  the  rough  sketch,  or  shujrah,  was  sufficient  for  the 
assessment  of  revenues,  though  not  sufficiently  precise  for  the  village  area  and  map. 
Whilst,  however,  it  fell  under  the  management  of  the  professional  surveyor  it  was 
natural  that  he  should  strive  to  improve  the  accuracy  so  that  the  field  measure¬ 
ments  should  conform  with  his  professional  survey,  and  at  the  same  time  provide 
topographical  detail  for  mapping 'purposes. 

In  Bengal  and  Bihar  where  large  areas  fell  under  the  permanent  settlement  it 
was  onty  necessary  to  carry  this  field  survej-  in  areas  where  the  estates  were  small 
and  much  broken  up,  with  intricate  boundaries  [rv,  180  ;  v,  244-5  ]. 

First-class  work  could  hardly  be  expected  from  amins  engaged  on  a  temporary 
basis  on  wages  but  sligRtly-  higher  than  those  paid  to  unskilled  labourers ; 

The  greater  portion  of  the  villages  [writes  Smyth  ]...will  have  to  be  remeasured.  Those 
that  do  6tand  the  test  at  present  are  only  just  within  the  percentage  allowed.  There  appears 
to  have  been  great  carelessness  also  on  the  part  of  the  aumeens  in  keeping  the  fieldbooks. 
None  of  them  are  perfect,  the  zemindar’s  names,  talooks,  etc.,  being  omitted,  and  but  few 
bear  the  signatures  of  the  several  malikans  [  proprietors  ].  These  individuals  appear  to  have 
an  extreme  objection  to  attaching  their  signatures  to  any  office  document,  and  I  have  no  doubt 
their  reason  for  not  signing  fieldbooks  is  their  knowledge  of  the  careless  and  indifferent  manner 
in  which  the  khusrah  measurements  were  carried  out*. 

Smyth’s  amins  worked  on  a  contract  rate  which  in  1849  he  raised  to  Rs.  4  per 
100  acres  [  rv,  199  ;  v,  302  ].  Their  work  was  only  accepted  if  their  areas  measured 
up  to  within  5%  of  the  professional  surve3’  [  293  ]. 

Thuillier  considered  the  transfer  of  the  khasrah  to  the  Civil  Superintendents  in 
1850  an  unwelcome  and  retrograde  step  ; 

Rough  field  measurement. ..was  executed  by  expert  native  ameens  who  had  acquired 
wonderful  accuracy  of  eye,  ...  the  measurement  of  the  fields  being  conducted  according  to  the 
comprehension  of  the  landowners  with  a  simple  rope  or  rod  only.  ...  With.. .checks. ..the  Surveyor 
was  enabled  to  produce  results  which  tallied  within  5  per  cent  of  the  professional  area5.  ... 

In  Lower  Bengal,  where  the  intricacy  and  number  of  estates  is  great,  ...  and  where  inter¬ 
laced  and  detached  parcels  of  the  same  Estate  lie  in  all  directions  in  the  utmost  confusion... 
the  abolition  of  the  field  measurement  was,  according  to  my  humble  judgement,  a  most  fatal 
error,  and  my  most  strenuous  objections  were  recorded  at  the  time.  ... 

For.. .ascertaining  the  true  areas  of  these  minor  estates  the  external  demarcation  system 
has  proved  a  lamentable  failure,  because  the  error  involved  by  such  a  multiplicity  of  measure¬ 
ments  and  observations  in  the  interior  of  a  single  village  with  rude  instruments  and  rude  native' 
hands,  untaught  by  professional  or  competent  persons,  is  out  of  all  proportion. 
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Parcels  of  different  Estates  are  found  in  hundreds  and  even  in  thousands  scattered  all  over 
a  village.  ...  It  has  been  the  practice  of  the  civil  department  to  deduct  the  incorrect  areas  from 
the  true  and  absolutely  correct  area  of  the  whole  village,  and  the  whole  of  the  residuary  village 
estate  obtained  by  such  means  must  be  wrong1. 

_  In  1855  Smyth  was  granted  the  office  of  Civil  Superintendent  of  Survey  in 
addition  to  his  duties  as  professional  surveyor,  thus  giving  him  control  of  the  Deputy 
Collectors  responsible  for  boundary  settlement,  and  also  of  the  detailed  survey  [  243, 
250-1  ].  He  had  complained  that  the  frequent  changes  of  the  civil  Superintendents, 
five  times  in  as  many  years,  has  had  a  most  baneful  effect  on  the  progress.  ...  It  requires 
an  officer  to  be  a  certain  time  in  the  office  before  he  can  make  himself  acquainted  with  its 
duties  and  the  wants  of  the  Surveyor,  and  this  has  no  sooner  been  effected. ..than  a  change  has 
been  made,  and  a  successor  appointed  who  has  to  learn  everything  de  novo,  and  perhaps  has 
different  ideas  and  methods  of  carrying  on  business  to  his  predecessor  [  248  ]*. 

He  was  able  to  get  far  better  outputs  and  to  effect  considerable  economy,  but 
the  double  duties  were  admittedly  too  much  for  one  man,  and  the  experiment  was 
not  continued  after  his  retirement,  though  this  combination  of  duties  was  indeed 
the  normal  practice  on  the  Bombay  surveys  [  iv,  239  ;  v,  275-6  ].  Smyth  writes  ; 

The  surveyor  is  enabled  to  regulate  the  demarcations  bo  as  to  dovetail  them  into  his  own. 
professional  operations.  ...  He  can  determine  exactly  where  to  send  his  ameens  to  prepare 
...for  ensuing  seasons.  He  can  check  their  work  in  the  field  at  the  time  of  survey  ;  he  can... 
improve  them  in  the  method  of  working  ;  he  has  all  under  his  eye,  and  can  regulate  the  pro¬ 
fessional  and  civil  portions  of  his  establishment  so  as  to  prevent... delay  to  either.  ... 

The  last  few  yearn,  ...  the  chief  cause  of  delay  to  the  professional  survey. ..has  been  the 
want  of  a  sufficient  tract... demarcated  ahead,  and. ..the  Surveyor  is  delayed  in  consequence  of 
disputed  boundaries,  or  want  of  thaks  in  the  field,  or  want  of  the  tbakbusts  themselves.  ... 

The  disadvantages  are  chiefly  that  the  duties  are  too  much  for  one  hand,  and  the  time  and 
attention  of  the  Surveyor  13  taken  away  from  his  own  legitimate  duties3. 

In  the  Punjab  there  was  closer  cooperation  between  the  Surveyor  and  the 
Settlement  Officer  ;  khasrah  surveys  were  essential  for  settlement  purposes  and 
every  effort  was  made  to  make  them  as  reliable  as  possible.  They  were  carried  out 
under  the  Settlement  Officers  by  village  patwaris  who  had  been  first  trained  by  the 
professional  surveyors.  The  following  account  is  given  by  the  Settlement  Officer 
of  the  field  survey  in  the  Kangra  hills  which  were  triangulated  by  Blagrave’s 
assistants  who  fixed  the  positions  of  villages  and  patches  of  cultivation  scattered  over 
the  hill  sides  [  271  ].  The  district  was  divided  into  circuits,  each  under  a  patwari  ;  ' 

To  each  circuit  were  also  allotted  two  men  expert  at  measurements,  and  each  man  was 
provided  with  a  rod  of  bamboo  of.. .9  cubits,  or  4$  yards.  This  bamboo  is  technically  called 
a  “Ian”.  ...  The  local  square  measure  is  a  koomso  of  about  3,600  yards.  ... 

The  kanbans  were  usually  taken  from  other  pergunnahs.  The  rate  of  remuneration  was... 
6  annas  for  every  100  gumaos,  ...  half  of  which  was  withheld  till  their  work  had  been  tested 
and  approved.  The  people  of  the  village  paid  all  the  charges.  ... 

The  kan  can  be  used  without  handles,  and  is  then  wielded  by  one  man  only,  who  walks  at 
a  steady. ..pace  to  the  limits  of  the  field,  swinging  the  kan  out  before  him.  In  some  places  the 
country  was  so  rugged  that  the  kan  could  not  bo  used.  Three  double  steps,  the  step  taken  by 
the  right  foot  only  being  counted,  were  assumed  as  the  equivalent  of  a  kan. 

The  preparation  of  an  accurate  return  of  all  the  cultivated  and  culturable  lands  was  left 
to  the  patwaries  and  lambardars.  I  experienced  no  inconvenience  from  the  absence  of  a  regular 
register.  ...  When  engaged  in.. .attesting  the  measurements  neither  the  tehseeldar  nor  myself 
was  ever  at  a  loss  to  trace  in  the  rude  slips  of  the  patwari  the  identical  fields  and  holdings.  ... 

The  patwari  has  his  writing  materials  and  stands  at  the  comer  of  the  fiold.  The  owner 
runs  to  point  out  the  limits  of  his  holding.  One  measurer  is  employed  to  ascertain  the  length,, 
and  the  other  the  breadth.  ...  If  the  field  is  of  irregular  figure  the  length  and  breadth  are 
measured  at  two  or  three  different  places,  and  the  average  result  recorded.  ...  The  calculation 
is  Hpeedily  made,  and  the  entire  contents  of  the  field  are  entered  in  the  registery.  ...  The  patwari 
fills  up  the  other  heads  of  the  registery  from  his  own  observations.  ... 

In  adopting  a  system...  which  is  one  of  the  hereditary  institutions  of  the  people  we  provide 
a  most  efficient  check  upon  the  proceedings.  ...  The  measurers  and  putwarees  are  followed  by 
a  hundred  eyes,  and  every  man  looks  not  only  to  the  careful  measurement  of  his  own  fields, 
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but. ..to  see  that  his  neighbours  are  not  unduly  favoured.  ...  He  will  not  fail  to  remember  the 
leans  of  width  and  breadth.  ...  To  supersede  the  local  standard  by  a  new  and  foreign  system 
is  not  more  reasonable  than  to  compute  the  area  of  Stowe  Park  in  beegas  and  b'Bwas1. 

In  the  plains  of  the  Bari  dodb  the  palivaris  were  trained  to  survey  the  village 
boundary,  as  kadbast,  with  a  small  planetable  described  as  an  •  : 

18 -inch  square  board.  To  this... is  fixed  a  ‘quiblanumah’,  a  rough  compaaa  used  by  the  Mahome- 
dans  to  denote  the  West1,  and  chiefly  brought  from  Kashmere,  ...  procurable  in  any  quantity 
in  the  bazar  at  Umritsur  at  one  rupee  each.  ...  The  outer  edge  of  the  board  is  divided  into 
ten-degree  sections.  The  iron  sight-rule  has  perpendicular  sights  at  either  end,  and  is  graduated 
in  a  scale  of  kadams  [  paces  ].  The  cost  of  these. ..is  Ra.  1-12.  ... 

The  triple-junction  points  are  now  fixed  by  measurement  from  each  other  all  round  the 
mouza  and. ..equal  distribution  of  any  error  becomes  easy  and  certain.  ...  The  village  thakbuat 
map. ..is  required  for  constant  reference,  and  is  placed  in  the  hand  of  the  European  assistant 
who  undertakes  the  professional  survey.  ...  The  putwaree  obtains  a  plot  of  the  boundary 
completed  on  the  ground,  which  proves  itself,  or  demonstrates  any  error*.  ...  .  . 

The  same  apparatus  is  used  for  the  interior,  or  field,  survey.  ...  The  average  rate 
of  progress  in  this  field  survey  was  about  60  goomaos  a  day.  This  system,  as  matured  by 
Messrs.  Davies  and  Blyth,  ...is  by  no  means  original,  as. ..reference  to  the  Manual  of  Survey 
will  have  shewn.  The  merit  of  originating  this  schemes  is  chiefly  due  to  Capt.  Thuillier*. 

Under  Thuillier’s  guidance  there  was  stead}7  improvement  in  both  professional 
and  khasrah  survey,  but  the  resulting  topographical  maps  left  much  to  be  desired, 
and  the  manner  in  which  the  khasrah  survey  was  carried  out  without  professional 
control  was  severely  criticised  by  an  experienced  Settlement  Officer  [  7  J.  Markham 
is  particularly  severe  on  the  Punjab  system  ;  ' 

The  first  khasrah  survey  of  the  Punjab  proved  a  failure.  It  was  made  by  planetable  to 
which  native-made  compasses  were  attached,  which  were  in  the  last  degree  uncertain  and 
confounding.  ...  In  1856  it  was  reported  that  all  the  work  done  in  this  way  was'  utterly  use¬ 
less.  ...  Since...  1863  a  great  advance  is  reported  to  have  been  made6,  •  •  , 

.  ■  1  1  .  .  - 


Units  of  Measure 

In  1824  it  was  ruled  that  the  revenue  surveyors  of  the  Upper  Provinces  should 
use  the  English  acre  of  10  square  chains,  4,840  square  yards,  or  the  Bengal  bigha 
of  1,600  [  in,  164  ].  In  actual  practice  this  was  not  so  easy,  for  the  amxns  would 
only  work  with  the  local  measure  to  which  they  were  accustomed  [  299  ]. 

Whilst  the  bigha  was  one  square  jarib,  and  the  jarib  measured  80  haihs,  or  cubits, 
the  length  of  the  hath  varied  from  district  to  district,  and  even  from  one  pargana 
to  another.  The  measuring  rod,  nal,  luttah,  or  laggi,  or  the  rope,  rassi,  varied  again 
and  might  be  5  haihs  in  one  part  of  a  district  and  6|  in  another  [  rv,  208  ].  Wyatt 
found  that  the  laggi  in  general  use  in  Saran  District  was  haihs,  that  in  Hajipur 
pargana  in  Tirhut  was  6  haihs  and  of  different  length  again  in  other  parganas  ; 

The  length  of  the  luttah  or  luggee  in  baths,  and  the  length  of  the  russee  or  beegah  side  in 
feet  and  inches  are  always  marked  on  the  face  or  heading  of  every  khasrah  missil.  ...  Iron 
chains,  and  not  ropes,  are  used  on  this  survey  for  the  khasrah  measurement.  ...  The  chain  is 
made  equal  to  one  fourth  of  the  russee,  or  beegah  side,  and  divided  into  luggees,  or  20th  parts 
of  a  beegah  side.  Four  of  these  chains  being  equal  to  one  russee,  the  field  measurement  is 
expeditiously  carried  on,  and  clearly  understood  by  the  contract  ameens,  as  well  as  by  the  land¬ 
holders  and  the  village  community. 

The  chains  are  certainly  injured  by  increasing  and  decreasing  their  lengths  to  suit  the 
different  luggees  in  use,  but  this  is  unavoidable6. 

Sherwill  reports  that  in  Monghyr  there  were  five  different  sizes  of  bigha,  so  that 
contracts  with  amxns  had  to  be  made  out  by  acre  and  not  by  bigha.  Two  rupees 
for  100  acres,  free  of  all  charge  for  paper,  etc.,  was  a  remunerative  contract  rate. 
In  Shahabad  the  bigha  bad  been  3,025  square  yards  whilst  in  Monghyr  it  varied 
between  3,025  and  4,900. 

1  Punjab  Sd.  I,  No.  m  (  32-7  ).  *for  prayeT  toward*  Mecca  [  rv,  426  ].  Mb.  I,  1853,  No.  vi  (  73—1  ) ; 
B.  H.  Davies,  SO.  Bari  dnab.  *  Ttiuillicr  k  Suivth  (  577  ),  from  Barnes, Comnr.  Lahore,  113-121-52.  ‘Chaa. 
Gubbins  ;  NWP.  Sd.  n,  1852,  xxxi  (  49,  S3,  92  ) ;  Markham  {  119,  1R4-5  ).  *  OLE.  36/27  (  19  ). 
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In  Purnea  District  there  were  no  less  than  39  different  measuring  rods.  On  every 
village  plan  the  length  of  the  local  guz  was  entered  in  English  units. 

In  1850  the  Board  of  Revenue  ordered  that  the  Bengal  bigha  should  be  adopted ; 

The  Bengal  beegah  of  14,400  square  feet  is.. .known  so  generally  that. ..all  classes  under¬ 
stand  the  extent  of  land  which  it  is  intended  to  represent.  When  a  beegah  was  made  equivalent 
to  an  acre  in  Cuttack  the  state  of  things  was  very  different.  A  beegah  in  that  province  was 
anything  between  15,000  and  60,000  square  feet,  and  no  two  villages  had  a  common  standard.  ... 
The  Bengal  beegah. ..is  for  all  practical  calculations  one  third  of  an  acre.  Three  beegah  are  Ies3 
than  one  acre  by  only  360  square  feet1. 

Field  Tests 

The  testing  of  field  work  on  the  ground  has  always  been  an  important  routine 
on  revenue  surveys  where  so  much  depends  on  the  work  of  low-paid  men  [  n,  181-2  ; 
m,  148  ;  rv,  448,  sv.  partal  ].  Smyth  records  that 

in  my  predecessor’s  time  aumeens  were  sent  out  to  measure  villages  and  were  never  heard  of 
again  until  they  brought  in  their  measurement  papers. ..and,  from  being  their  own  masters 
and  uncontrolled  from  the  time  the  Hooghly  survey  commenced  in  1843-44  up  to  1846-7, 
when  I  took  charge,  have  ever  since  been,  with  few  exceptions,  uncontrollable.  My  first  step 
was  to  call  for  monthly  returns  through  the  purtal  aumeens,  ...  and  to  require  the  aumeen 
on  the  completion  of  his  measurement  to  transmit  his  fieldbook.  ... 

It  is  a  common  practice. ..for  aumeens  to  come  to  the  office,  and  on  giving  in  the  required 
security,  to  receive  a  village  for  measurement  and,  finding  it  is  not  one  suited  to  their  ideas, 
either  from  the  locality  or  otherwise  a  difficult  village  to  measure,  they  return  the  documents... 
by  dak,  and  leave  for  their  own  homes.  Other  aumeens  will  not  take  this  village,  ...  knowing 
that  another  individual  has  thus  returned  it.  ... 

The  assistants  are  directed.. .to  survey  and  partaul  one  in  every  20  villages  surveyed,  and 
whenever  I  travel. ..I  always  make  a  survey  by  perambulator  and  bearings  on  my  tour. 

Partalling  topographical  work  is  most  necessary... but  there  is  no  duty  more  objectionable.  ... 
There  is  still  on  these  surveys  the  desire  in  every  assistant  to  give  a  greater  area,  and  more 
villages,  than  his  neighbours,  which  is  worthy  of  commendation,  and  anything. ..that  interferes 
with  this,  such  as  taking  a  native  surveyor  off  his  work  to  purtal  other.. .work,  ...  is  looked 
upon  as  so  much  area. ..lost  to  the  assistant. 

The  best  purtal  is  a  series  of  lines  taken  across  a  pergunnah  in  different  directions,  and... 
plotted  on  the  chudder  maps  f  305  ].  ...  With  a  perambulator  he  might  with  ease  ride  4  and 
6  miles  early  in  the  morning  twice  a  week.  ...  Each  assistant  runs  a  perambulator  line  from 
30  to  '40  miles  every  month,  ...  not  confining  himself  to. ..one  village  only.  ...  He  will  keep  a 
fieldbook  of  his  partal,  which  will  contain  the  different  items  crossed  by  the  perambulator, 
intersections  and  such  objects  as  may  come  within  8  or  10  chains  of  each  side  of  his  line.  ... 
200  miles  of  partal  have  been  executed  and  though. ..shewing. ..that  a  check  does  exist,  still  it 
interferes  very  much  with  the  general  progress  of  the  work.  ... 

I  propose  this  season,  instead  of  making  each  assistant  partal  his  own  work,  to  have  a  partal 
party  independent  of  the  general  work,  whose  duty  it  will  be  to  make  a  continuous  partal 
through  the  work  of  the  season*. 


Faulty  Work 

lb  would  be  difficult  to  conceive  of  a  more  tedious  and  exhausting  occupation 
than  that  of  a  revenue  surveyor  working  through  the  hot  and  water-logged  plains 
of  Bengal,  running  endless  traverse  lines — juggling  with  uninteresting  figures— 
watching  over  the  labours  of  a  large  staff  of  low-paid  measurers — striving  to  com¬ 
plete  several  thousand  acres  during  the  hottest  months  of  the  year  before  the  burst 
of  the  full  fury  of  the  monsoon — and  no  retreat  to  the  hills.  Work  could  not  all 
prove  correct  and  exact.  We  find  three  notable  failures. 

In  Midnapore  District  Mathison  prided  himself  on  the  accuracy  of  his  traverses. 
When  discrepancies  were  found  along  his  junction  with  Fitzpatrick’s  survey  the 

1  Report  1849-50,  10-10  50.  •  dlr.  37/72  (  100-12);  Report  1853-4  ;  Smyth,  2-10-54. 
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rostui  voy  showed  flint  the  Bnlnsore  work  was  foil  of  mistakes.  The  young  assistant 
responsible  gave  excellent  reasons  why  the  boundaries  traversed  differed  bo  widely 
from  those  laid  down  by  the  civil  authorities.  In  many  cases  the  discrepancy  did 
not  involve  more  than  about  5  acres. ..but  “  there  are  others  of  a  very  different 
nature  which  shew  a  striking  difference,  and  which  materially  affect  the  area”. 
There  were  disagreements  in  the  names  and  numbers  of  the  “chaks”,  or  village  plots, 
generally  due  to  insufficient  marks  on  the  ground.  One  village  that  originally  had 
only  12  recognizable  marks,  had  since  been  marked  by  more  than  150.  In  many 
cases  the  local  people  themselves  were  uncertain  of  their  exact  boundaries  [iv,  jgi  ; 
v,  246-7  ]. 

Ivey  complained  that  he  had  been  obliged  to  employ  “new'  hands  drawing  only 
Rs.  7  a  month,  and  just  promoted. ..from  the  list  of  khalasis”  for  the  actual  measure¬ 
ment.  His  officer-in -charge,  Fitzpatrick,  continually  pressed  for  speed.  “That 
there  are  instances  of.. .neglect  on  the  part  of  the  native  surveyors  I  will  not  deny, 
but  then  the  assistants  themselves  had  always  their  full  work  with  the  village 
calculations”.  When  a  defaulter  was  reported  little  notice  was  taken,  “the  sur¬ 
veyors  became  saucy  to  me,  and  in  turn  complained  of  my  severity”1. 

Other  discrepancies  were  found  right  through  the  Midnapore  survey,  and  John 
Swiney  who  was  employed  on  a  partial  resurvey  for  three  seasons  reported  that 
the  inequalities  in  the  areas  as  recorded  by  the  professional  survey  and  khusrah  have  arisen 
sometimes  from  the  incorrectness  of  one  of  the  measurements  only,  but  more  commonly  from 
both,  in  addition  to  which  the  false  method. ..used. ..for  reducing  local  beegahs  into  acres  has 
greatly  exaggerated  the. ..error.  ... 

The  discrepancies.. .may  be  classified  under  five  beads  ; 

.First,  when  the  khusrah  is. ..wrong  in  the  actual  measure  by  the  aumeen  ;  e.g.,  ...  363 
beegahs  instead  of  the  true  256. 

Second,  where  the  aumeen  has  neglected  to  include. ..lands  appertaining  to  the  village.  ... 

Third,  where  the  Surveyor  has  adopted  an  incorrect  boundary. 

Fourth,  where  the  aumeen  has  included  in  one  chitta  two  or  more  villages  under  pne  de¬ 
nomination. .and  the  Surveyor  has  measured  the  same  singly.  ... 

Fifth,  where  the  Surveyor  has  measured  two  or  more  villages  as  one,  and  the  aumeen  has 
measured  the  same  separately.  ... 

In  the  professional  survey. ..strict  orders  had  existed  that  every  boundary'  party  must 
measure  between  3  and  400  chains  every  day.  ...  He  was  induced  for  fear  of  punishment  to 
hurry'  on  the  chain  work,  paying  little  or  no  attention  towards  the  offsets1. 

On  this  the  Revenue  Board  commented  that 
the  professional  map,  the  khusrah,  and  Mr.  Swincy’s  revised  plans  all  differ,  and  the  discrepancies 
do  not  merely’  concern  incorrect  boundaries,  but. ..lands  have  been  to  a  great  extent  wrongly 
allotted.  ...  Should  any'  of  these  records  be  at  any  time  applied  to  Revenue  and  Judicial  pur¬ 
poses  “something  very'  like  total  confusion”  will  ensue3. 

Wilson’s  survey  of  Hooghly  District  was  even  more,  disastrous.  Here  again  was 
a  failure  to  make  sure  of  the  exact  line  of  boundary  to  be  surveyed,  but  there  was 
also  a  sad  lack  of  supervision,  and  this  continued  after  moving  to  the  24-Parganas. 
The  work  of  tlrree  field  seasons  had  to  be  entirely’  rejected,  the  area  in  the  24- 
Parganas  being  resurvey’ed  by  Smyth  who  took  over  charge  in  June  1847  [  247—8]. 
Examples  of  faulty  work  in  Hooghly  were  the  distribution  of  an  angular  error  of 
4°  35'  over  a  length  of  7  miles  of  “what  ought  to  have  been  a  main  circuit”,  and 
Gunter’s  chains  being  found  out  of  length  by  as  much  as  one  link  in  every  chain. 

The  disasters  in  Bhagalpur  District  during  Sherwill’s  absence  on  furlough, 
1848-9,  were  due  in  part  to  the  inexperience  of  the  Civil  Superintendent,  but  still 
more  to  that  of  the  military  officer  in  temporary  charge  of  the  survey,  who  was  so 
much  occupied  with  unfamiliar  routine  in  office  that  he  found  no  time  to  visit  the 
field  camps.  A  senior  assistant  in  charge  of  computations  covered  up  the  faulty 
work  of  measurers  and  traversers  by  manipulating  figures.  This  was  brought  to 
light  by  O’Donel  who  held  charge  for  a  few  weeks  before  Sherwill’s  return,  and 
found  errors  of  20  chains  and  100  degrees  in  the  computation  of  a  traverse  circuit. 

>DtB.  3G/39  (  44  )  ;  from  Ivev,  25-G-4*.  *  !>I)n.  482  (  133,  148  ),  Swinrv  t<-  D^G.,  23-7  &  2-10-47. 

*  DDn.  502  (  146).  Rv.  Bd.  to  Goh.,  11-7-61. 
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The  offending  assistants  were  discharged  and  the  two  whole  season’s  work  had  to  be 
re-surveyed  [  254-5  ]•  Sherwill  attributed  the  trouble  to  "three  primary  causes”; 

1.  The  want  of  an  efficient  Revenue  Surveyor  to  guide  the  proceedings. 

2. "  The  utter  worthlessness  of  the  Persian  thakbust  mials  [  rv,  205  ;  v,  299-300  J. 

3.  The  insalubrity  of  the  climate  which  has  during  the  past  season  alone  killed  a  great 
number  of  my  efficient  men1. 

Without  am  experienced  and  efficient  officer  in  charge,  no  Revenue  Survey  party 
could  possibly  be  successful.  It  was  continually  urged  on  Government  that  it 
was  most  important  to  have  at  least  one  young  assistant  surveyor  under  training,, 
fit  to  take  over  charge  of  any  party  in  an  emergency.  Close  cooperation  between- 
the  Revenue  officers  and  Surveyors  was  also  essential. 


Maps 

All  Village  maps  of  the  Bengal  Presidency  were  plotted  on  scale  of  4  inches  to 
a  mile,  and  from  1840  most  of  those  of  the  Lower  Provinces  had  been  lithographed 
for  distribution  to  officials  and  sale  to  the  public  [  rv,  206,  209  ].  In  1847  the 
Deputy  Surveyor  General  was  supplying  hand-drawn  copies  at  the  rate  of  Rs.  1/8 
for  a  village  not  exceeding  1,000  acres — or  Rs.  2  if  larger — copies  being  supplied  in 
the  first  instance  to  the  Revenue  officers  and  to  the  Deputy  Surveyor  General  bound 
up  together  bj'  parganas.  Many  volumes  of  the  fair  copies  of  the  North-Western 
Provinces  and  the  Punjab  between  1847  and  1856,  have  been  preserved  in  excellent 
condition,  and  were  transferred  to  the  National  Archives  in  1955.  Few  of  the 
village  maps  of  the  n.w.p.  surveys  1823-42,  have  survived  [  tv,  pi.  12].  Those 
distributed  to  Commissioners  and  Collectors  were  nearly  all  destroyed  during  1857. 
Other  copies  sent  down  from  Allahabad  in  1843,  reached  Calcutta  in  a  useless  con¬ 
dition  and  were  destroyed  with  official  sanction  [  322-3,  483  ]  ; 

All  the  village  maps  that  were  sent — eaten  away  by  white  ants — ...in  23  beer  chests  in  the- 
most  admirable  state  of  confusion,  have  long  since  been  commit  ted  to  the  flames,  together  with, 
fieldbooks,  calculations,  etc.  ...  In  the  letter  which  preceded. ..it  was  stated  that  they  were  of 
no  consequence.  ...  Many  district  maps  are  also  missing.  ...  From  one  of  these  beer  chests... 
was  withdrawn  a  large  mass  of  pulpy  paper,  ...  the  box  having  received  a  wetting  by  ha%ing 
been  placed  in  the  lowest  part  of  the  steamer’s  hold2. 

Thuillier  was  however,  able  to  report  in  1859  that  he  had  made 
great  exertions. ..to  supply  those  local  officers  who. ..stood  in  most  need  of  the  survey  records 
of  their  districts,  and  very  considerable  progress  had  already  been  made  towards  effecting 
duplicates  of  32,430  village  plans  and  203  pergana  map9  destroyed  by  the  rebels,  the  original 
of  which  are  fortunately  forthcoming  in  the  office*. 

From  1853  the  village  surveys  of  the  Lower  Provinces,  being  generally  too  small 
to  be  treated  individually,  were  plotted  to  fill  one  sheet  of  paper,  a  chaddar ; 

The  present  system. ..consists  in  furnishing... every  village  or  mouza  plan  drawn  on  a  separate 
sheet  of.. .paper  on  the  scale  of  20  chains  to  the  inch,  with  a  printed  statistical  register  heading 
for  the  insertion  of  area  and  details  of  detached  lands,  together  with  other  statistical  data, 
and  on  the  other  side  of  the  page  a  copy  of  the  traverse  and  area  calculation  [  iv,  pi.  12  ].  A 
duplicate  copy.. .is  furnished  for  the  Collector’s  office.  ... 

In  future  the  village  plans  are  to  be  congregated  on  the  same  scale,  shewing  as  many  villages 
...as  can  be  conveniently  introduced  into  an  Imperial  sheet  of  paper.  ...  Each  sheet  must  be 
of  an  uniform  size. ..called  a  ‘chudder*.  This  will  be  lithographed  as  a  Standard  Sheet* 

In  the  Upper  Provinces  and  the  Punjab  the  country  was  sufficiently  open  for  ■ 
the  pargana  maps  to  be  drawn  on  the  j-inch  scale,  though  in  many  areas  the 
J-inch  district  maps  showed  so  little  topographical  detail  that  the  n.w.p.  Govern-, 
ment  preferred  using  the  pargana  maps  after  they  had  been  filled  in  by  local? 
district  officers  [  313  ]. 

In  the  Lower  Provinces  pargana  maps  had  to  be  on  the  one-inch  scale  owing  to 
the  congested  character  of  the  country  and,  writes  Thuillier, 

1  DLB.  37/63(  228),  to  DSG.,  15-1 1-49.  *  Rev.  Bd.  IVP.,  27-6—43  ;  DDn.  553  (  6  ),  from  DSG  27-5-5?' 

'OR-  Rev.  1857-61  ;  D.SG.,  2-4-59.  •  DDn.  623  ;  CO.,  3-12-65. 
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Thepergunnah  map8  form  the  groundwork  of  the  district  and  division  maps.  ..constructed 
in  this  office  and,  being  the  only  general  mapB  required  from  Surveyors,  it  is  essential  that 
they  should  be  strictly  accurate  as  to  village  boundaries,  as  well  as  all  other  geographical 
details".  ...  These  original  maps.. .being  intended  for  lithography. ..should  be'  as  complete  aa 
possible  in  themselves,  so  that  they  may  be  sent  to  the  press  as  Boon  as  possible1. 

From  1 855,  following  the  BUCceBS  of  the  chaddar  plans,  and  on  account  of  the  dis¬ 
connected  nature  of  the  pargana  boundaries,  these  one-inch  maps  took  the  form  of 
“main  circuit  maps”  [  298  ]  which  were  ■  • 

lithographed  precisely  as. ..received  from  the  Surveyors,  ...  thus,  by  having  the  lithographic 
press  under  my  own  superintendence,  an  immense  amount  of  labour  is  saved  to  the  drawing 
branoh  [  354  ].  For  the  Punjab  and  n.w.p.,  however,  where  the  unit  of  survey  is  so  much 
larger,  averaging  upwards  of  a  square  mile,  the  districts  are  susceptible  of  compilation  on 
the  scale  of  2  miles  to  the  inch,  ...  sufficiently  perspicuous  to  shew  the  village  boundaries.  ... 

The  publication  of  so  many  maps  involves  an  immense  amount  of  colouring  work,  and  the 
demand  for  them  by  private  individuals  has  caused  large  business  to  spring  up,  for  which 
my  slender  establishment  is  in  no  way  competent.  The  sale  of  maps,  involving  heavy  money 
transactions,  issue  of  bills  and  receipts,  and  a  considerable  correspondence,  has  now  been 
transferred  to  the  booksellers  of  Calcutta  [  323  ]. 

Since  1852-53,  the  following  is  a  summary  of  compilation  ;  4  miles  to  inch,  Bengal,  n.wjp., 
and  Punjab  districts,  13  maps— 2  m.  to  inch,  Daman-i-Koh  and  9  Punjab  districts,  10  maps — 
3  m.  to  inch,  24-Parganas  and  Assam,  6  maps.-  ... 

'  Owing  to  the  extreme  intricacy  of  the  fiscal  tenures  in  East  Bengal,  the  main  circuits. ..are 
made  in  compact  and  convenient  blocks  without  reference  to  the  limits  of  the  pergunnahs,  ... 
and  the  village  survey  on  the  20  chains  =  1-inch  is  rendered  on  uniform  imperial  size  sheets,  ... 
bound  up  into  strong  and  convenient  atlas.  ...  A  new  edition  of  the  Behar  districts  on  the  scale 
of  2  miles  to  an  inch  has  been  commenced  exhibiting  the  re-adjusted  civil  and  criminal  juris¬ 
dictions,  and  Tirhut  has  been  published  [257]*. 

The  preparation  of  quarter-inch  maps  in  the  form  of  district  maps,  and  for  the 
Atlas  of  India,  is  described  in  the  following  chapter  [  312-5  ].  .  ,  .  ,  , 

1 1)Dn.  623,  CO.,  1-6-50  *  DDn.  624  (  7  1,’DSG.  to  SG.,  5-4-56  ;  OR  Rtv.  LP.  1855-8  (  17-8  ),  from 
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.  MAPS 

General  Maps  of  India1  —  Atlas  of  India  — Assam  <k  N .E.  Frontier  —  Bengal  6c 
Upper  Provinces  —  Central  India  6c  Rajputana — Punjab  cfc  North-West  Frontier  — 
Himalayan  Areas  —  South  India  —  Map  Drawing  —  Orthography  —  Custody  6c 
Distribution. 

DURING  Everest’s  time  the  drawing  office  at  Calcutta  was  fully  occupied  in 
working  up  current  and  recent  surveys  into  suitable  shape  for  the  quarter- 
inch  Atlas  that  was  being  compiled  and  engraved  by  John  Walker  in  London, 
and  in  producing  small-scale  maps  of  important  areas  [  iv,  286-96  ].  The  pre¬ 
paration  of  general  maps  of  India  was  left  to  European  publishers  of  whom  the 
best  known  were  John  Arrowsmith,  w.  h.  Allen,  and  James  Wyld  [  rv,  304-5  ]. 

Allen’s  revised  64-mile  map,  engraved  by  Walker  and  published  in  1845  was  wel¬ 
comed  bv  the  Asiatic  Society  as  “the  most  complete  at  present  procurable”2. 
Walker’s  N  ew  &  Improved  Map  of  India  on  scale  32  miles  to  the  inch  followed  in 
1852.  Both  had  been  officially  supplied  with  material  by  the  Court  of  Directors3. 
In  1862,  Walker  tells  the  Surve3'or  General  of  his  troubles  ; 

I  am  correcting  my  Map  of  India.  ...  I  did  it  originally  for  the  House  of  Commons  and  the 
East  India  Company.  Each  agreed  to  pay  half  the  expenses,  but  when  it  was  finished  they 
backed  out  and  left  it  upon  my  hands,  when  I  was  glad  to  sell  the  copyright  to  Messrs.  Allen, 
because  I  found  that  other  map  sellers  were  pirating  it  in  all  directions.  Not  being  in  the 
"trade”  I  find  it  is  a  bad  speculation  to  publish  on  my  own  account4. 

Though,  “under  the  orders  of  the  Hon’ble  Court  of  Directors”,  the  Surveyor 
General  was  “prohibited  from  publishing  any  geographical  materials  whatever”6, 
Waugh  had  skeleton  maps  printed  on  scales  48  and  64  miles  to  the  inch  for  various 
official  purposes,  and  these  were  periodically  brought  up  to  date®.  Of  two  64-mile 
maps  of  1844  one  shewed  the  lay-out  of  Atlas  sheets  and  progress  of  surve3's,  and 
the  other  the  districts  of  India  [  iv,  pi.  3  ]7. 

A  lithographed  103-mile  map  of  1847  shewing  British  territory  and  “Native 
States”  [  iv,  pi.  23  ],  was  prepared  on  a  request  from  Government  for  “an  estimate 
of  the  superficial  area  of  the  British  possessions  and  those  of  the  Native  Chiefs 
in  India,  as  well  as  one  shewing  the  entire  length  of  frontier  from  the  sea-coast 
of  Sind  on  the  west  to  Singapore  on  the  east”8.  The  Surve3'or  General  passed 
this  to  Thuillier  pointing  out  that 

it  is  only  by  a  computation  of  each  separate  district  that  the  aggregate  area  can  be  arrived  at 
with  any  pretension  to  accuracy.  ...  The  areas  of  the  districts  which  have  been  measured  by 
the  Revenue  Survey  are  immediately  available,  ...  but  the  areas  of  unsurveyed  tracts  can  only 
be  measured  on  the  map  by  inscribing  within  each  figure  a  large  square  or  rectangle,  and  divid¬ 
ing  the  outlying  portions. ..into  small  squares.  ... 

It  has  been  proposed  before  now. ..to  ascertain  areas  by  weighing  the  paper  covered  by  a 
map  and  comparing  this  weight  with  that  of  a  rectangular  piece  of  the  same. ..paper  containing 
a  definite  area  in  miles.  This  plan  was  strongly  advocated  by  the  late  James  Prinsep  [  r u,. 
495  ]•  who  had  great  faith  in  the  delicate  power  of  his  scales  [  at  the  Mint  ].  ... 

All  that  is  requisite. ..is  to  prepare  on  good  paper  of  uniform  texture  an  outline  map  of 
India,  with  the  boundaries  of  the  several  districts,  provinces,  presidencies,  etc.,  duly  delineated. 
The  paper. ..should  have  its  edges  cut  very  accurately  into  a  rectangle  of  known  dimensions.  ... 

>of  1830-60,  JO  Cal.  (  86-8  ).  'JASB.x  it,  1845, Progs.,  13-5-45  (  xl-xli.  xcvii )  ;  JO.  Cal.  (  88  ). 
»DDn.  554  (  7  ),  DSG.tdMil.  Dept.,  15-3-55.  * DDn.  30  (  1171  ),  10-9-62  ;  Markhsra  (407  ).  *DDn.  657 
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Let  this  be  -weighed  in  the  very  delicate  scales  at  the  Mint,  whereby  we  shall  obtain  the  ratio  of 
weight  of  paper  to  area.  Now  let  all  the  superfluous  paper  in  the  outline  map  be  cut  carefully 
away,  and  the  remainder... will  give  the  weight,  and  consequently  the  area,  _ of  all  India. 

-The  boundary  map  was  then  to  be  dissected  and  the  pieces  weighed  separately  ; 
A  comparison  of  the  results. ..with  the  values  given  by  the  Revenue  Survey'  will  shew  what 
degree  of  confidence  the  process  of  weighing  is  entitled  to.  ...  I  am  not  aware  that  it  has  ever 
been  fairly  tested.  ...  It  cannot  fail  to  give  very  good  approximate  results1. 

Thuillier  carried  out  this  experiment  with  the  new  103-miJe  map  “by  the  kind 
aid  of  Dr.  O’Shaughnessy  of  the  Mint”2  ; 

Considerable  difficulty  has  been  experienced  in  defining. ..the  extent  of  the  Native  States, 
the  records  of  this  office  not  affording  the  information.  ...  To  lay  down  the  separate  Govern¬ 
ments  is  also  quite  impracticable,  and  to  divide  the  Native  States  into  chiefshipe  equally  so. 
To  give  any  estimate  of  area. ..would  require  the  accurate  compilation  of  a  Map  of  India  on  a 
very'  considerable  scale.  ...  The  materials  in  this  office  are  not  comprehensive  enough  to 
admit  of  this,  two  attempts  having  already  been  made  without  success. 

His  preliminary  estimate  of  the  length  of  the  British  frontiers  came  to  11,260 
linear  miles  including  coast-line,  whilst  the  total  area  of  British  territory-  came  to 
722,758  square  miles  and  of  “Native  States”  to  586,442.  The  two  calculations  by 
weight  of  paper  were  made  a  fortnight  apart,  the  first  after  very  heavy  rain,  and 
“the  latter. ..-unusually  dry”3.  The  difference  between  the  two  results  was  just  over 
2  per  cent.  The  Surveyor  General  reported  in  1 850  that 

the  total  area  of  British  India  as  it  now  stands,  including  Scinde,  Punjab,  Jullundhur  doab, 
Tenasserim,  has  been  carefully  estimated  at  800, 75S  square  miles,  and  Native  States  at  508,442, 
making  a  grand  total  of  1,309,200  sq.  m.,  as  the  area  under  my  charge  to  be  surveyed*. 

In  1 857  he  asked  that  a  General  Map  of  India  should  be  compiled  to  shew  British 
territory  as  it  was  in  1860,  and  Thuillier  replied  that 

a  map  on  the  scale  of  32  miles  to  the  inch — the  same  as  Walker’s  last  (  1852  )... would  probably 
suffice.  This  map  measures  5$  feet  by  6£  feet,  and  embraces  all  the  latest  acquisitions 
including  Pegu  and  Sindh,  between  the  meridians  of  66°  to  100°  of  longitude  and  the  parallels 
of  5°  to  36°  of  latitude.  ...  The  territorial  sub-divisions  can  be  well  shewn  on  "this  scale,  as  well 
as  the  triangulation  if  deemed  necessary.  ... 

There  are. ..many  parts  of  India  where  we  are  almost  destitute  of  topograpliical  materials 
...as  in  the  South-West  Frontier  Agency,  or  Chota  Nagpore  country  [  184  ],  also  in  sections  90, 
91,  92  and  93  [  pi.  28  ].  Eastern  Bengal,  ...  beyond  the  meridian  of  Calcutta,  is  to  a  great  extent 
still  unsurveyed,  and  in  nearly  the  whole  of  Assam  materials  are  utterly  worthless  [  311-12  ].  ... 
Extense  blanks. ..are  also  apparent  on  the  Index  Map. ..lithographed  here  in  1855.  ... 

Several  Maps  of  India. ..have  been  commenced  in  this  office  in  former  years,  but  none 
ever  came  to  maturity  [  in,  285  ].  ...  A  small  index  Map  of  India,  scale  64  miles  to  the  inch, 
has  been  in  hand  for  a  long  time  past,  attempting  to  shew  the  Political  relations,  and  sub¬ 
divided  into  districts,  intended  to  be  lithographed  for  general  purposes.  ...  Considerable  progress 
has  been  made,  but  many'  difficulties  occur  in  completing  it.  All  the  British  Districts  of  the 
three  Presidencies  have  been  inserted,  but  the  Native  States  cause  trouble  and  doubt. 

This  map  shows  how  very  difficult  it  is  to  get  any-  complete  map  of  the  whole  of  India  out 
of  hand  with  the  means  at  our  disposal5. 

This  was  the  inception  of  the  32-mile  engraved  Map  of  India  which  eventually 
became  the  standard  wall  map  of  the  Department6.  Nothing  was  doDe  at  the  time, 
and  the  Surveyor  General  wrote  again  in  1860  asking  that 

the  new  general  Map  of  India. ..may  be  taken  in  hand  immediately,  and  all  possible  means  be 
brought  to  bear  upon  it.  When  I  was  at  Allahabad  in  1844—45  [  336  ]  the  Chief  Computer... 
prepared  a  Bet  of  tables  for  the  projection  of  this  map  on  the  system  of  conical  projection 
employed  in  all  great  imperial  surveys.  Thus  nearly  16  years  ago  I  contemplated  the  prepara¬ 
tion  of  a  final  Map  of  India  previous  to  my  relinquishing  my  command.  This  projection  should 
now  be  employed.  The  scale. ..to  be  32  miles  to  the  inch,  in  4. ..sections7. 

He  directed  that  it  should  embrace  materials  up  to  the  end  of  1860 
defining  the  progress  achieved  to  the  termination  of  my  career.  ...  I  intended  all  old  materials 
to  be  superseded  when  new  and  final  surveys  had  been  made,  and  where  nothing  new 
and  superior  had  been  done,  the  existing  information  would  remain.  The  map  should  be  -a 

>  DDn.  473  (28-32),  7-9-47.  ’Sir  Wm.  Brooke  O’SbaughnessT  (  1809-89);  DBB.;  DIB.-, 
no.  Telegraph*  1853.  •  DDn.  472  (  241-3  ),  DSG.  to  SG.,  11-1 1-47.  \PR.  (15).  *DDn.  663  (  281  ). 
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new  Map  of  India,  up-to-date.  ...  To  make  a. ..complete  map  of  India  with  accurate  materials 
is  impossible  at  the  present  time,  but  the  extent  of  accurate  survey  and  oj"  new  geographical 
materials  is  immense.  ...  If"  the  advantage  of  successive  editions  is  recognized,  and  ad  arte  fixed 
for  the  map,  ...  the  technical  difficulties  vanish1. 

By  1870  five  of  the  six  sheets  were  well  advanced,  No.  2  to  the  north-east  having 
been  left  to  the  last.  Reduction  had  also  been  made  by  photography,  and  engraving 
started,  of  a  new  64-mile  map,  of  which  a  preliminary  edition  without  hills  was 
published  in  January  1877  and  was  in  great  demand2. 

A  Map  of  India,  scale  128  miles  to  the  inch,  with  hills,  was  engraved  in  1864 
and  w  as  later  used  as  basis  of  the  diagrams  of  the  g.t.s.  f  pis.  4,  5  ]3. 


Atlas  of  Ikdla 

The  quarter-inch  Atlas  of  India  had  been  introduced  as  the  standard  map  of 
India  by  order  of  the  Court  of  Directors  in  1828  [  Til,  282-6  ].  The  engraving  was 
carried  out  in  London  by  John  Walker,  and  the  first  24  sheets  were  published 
by  James  Horsburgh,  the  Company’s  Hydrographer  who  died  in  1833  [  m,  462  ]. 
Full  responsibility  then  passed  to  Walker  who  succeeded  as  Geographer.  Material 
was  sent  from  India  on  the  quarter-inch  scale,  and  was  only  accepted  if  based  on’ 
or  connected  to,  the  Great  Trigonometrical  Survey,  and  ruled  up  with  lines  of 
latitude  and  longitude  [  IV,  303  ]. 

By  1843  forty  sheets  had  been  published  and  by  1861  this  number  was  increased 
to  61  with  revised  editions  of  several  of  the  earlier  sheets4  [  314  ;  pi.  28  J.  It  was 
the  official  policy  that  the  Atlas  sheets  shouHl  meet  all  map  demands,  and  sub¬ 
mission  of  suitable  material  to  London,  together  with  complete  and  final  trigono¬ 
metrical  data,  w  as  the  first  duty  of  the  Calcutta  drawing  office  [  rv,  295  ];  there  was, 
however,  so  long  a  lag  between  the  completion  of  a  survey  and  the  arrival  of  the  cor¬ 
responding  Atlas  sheet  that  urgent  calls  for  preliminary  maps  could  hardly  be  resisted. 
The  Directors  write  in  1845  ; 

The  triangulation  of  the  Gora  meridian,  as  well  as  that  of  Kararah  and  Gurwanee,  should 
be  sent  to  us  as  soon  as  possible  ;  also  all  routes  and  other  local  surveys  for  the  completion  of 
the  sheets  of  the  Atlas  which  come  within  the  area  of  these  meridians6. 

Our  Geographer  is  at  present  engaged  on  sheets  49,  50,  51,  52,  67,  68,  69  and  70  [  pi.  28  ], 
...several  of  which  are  taken  from  the  district  surveys  on  the  scale  of  4  miles  to  an  inch,  as  ex¬ 
ecuted  by  order  of  the  Rudder  Board  of  Revenue  [  iv,  289  ;  v,  312  ],  and.. .adjusted  by  the 
triangulation  of  the  Meridional  f  Great  ]  Arc,  of  the  Budhon,  Rangir,  and  Arnua  meridians, 
and  of  the  Longitudinal  [  Calcut  ta  ]  series.  We  desire. ..two  sets  of  the  district  surveys.. .as  far 
as. ..they  have  been  lithographed  [  312-4  ].  ...  All  routes  and  other  partial  surveys  of  the  Saugor 
and  Nerbudda  Territories  not  heretofore  forwarded  to  us  may  be  sent  as  eoon  as  possible®. 

In  passing  these  orders  to  Wroughton  the  Surveyor  General  commented  that 
the  western  part  of  sheet  50  will. ..be  found  rather  barren  of  details.  In  the  direction  of  Alwar 
surveys  were  made  a  few  years  ago  by  the  Quarter  Master  General’s  Department  which  might 
be. ..combined  by  means  of  the  o.T.  operations.  ...  Some  local  surveys  were  also  carried  on  under 
the  orders  of  the  Military  Board  about  ten  years  ago  for. ..irrigation  of  the  country  between 
Alwar  and  Bharatpore.  ...  Your  own  beautifully  executed  surveys  of  Muttra,  Agra,  etc.,  will 
form  valuable  materials  for  the  eastern  portion  [  iv,  222  ].  ... 

Sheets  51  and  52  are  included  in  the  map  of  Gwalior  of  which  a  new  compilation  was  in 
progress. ..when  I  left  Calcutta  [315].  The  new  high  road  from  Agra  to  Bombay,  surveyed 
by. ..Major  Drummond  [  in,  440  ],  and  since  carried  on  by  Lieut.  Abercrombie,  ought  to  form 
an  important  feature  in  these  sheets  [  rv,  269-70  ;  v,  126  ]7.  ... 

The  Superintending  Engineer  of  the  N.w.  Provinces  has  lately  been. ..compiling  a  map  of 
roads  and,  as  most  of  these  have  been  constructed  since  the  surveys  of  the  n.w.  Provinces 
were  made,....  a  copy. ..should. ..he  prepared  for  transmission  to  the  India  House.  ... 

I 

1  DDd.  4  (  335  ),  21-12-60.  %OR.  Topo.,  1869-70  (xx  )  ;  1871-2(  8  )  ;  1876-7  (  9  ).  ’printed  187-4 
for  OTS.  m,  and  vtt.'  4  DDn.  6  (  31-3  ),  SG.  to  Mil.  Dept..  22-S-61  ;  list  of  41  sheet*  available  and  13  er- 
pec  ted,  PR.  ( 44-5  )  2-4-51  ;  10  Cat.  (  81-3  )  ;  Jnde\,  Markham  (  406  ).  *  c.  mrio.  15  (  3  ),  30  mile  strip 

along  Gunrini  Series  [  12,  1 03  ].  *CD.  to  b.,  Mil.,  14—5—45  {  32  )  ;  DDn.  624  (  104-17  ).  from  D$G..  5—4-56, 
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It  is  very  evident  from. ..the  Hon’ble  Court’B  letter. ..that  they  desire  the  Trigonometrical 
Btirvey  to  form  the  basis,  and  the  Revenue  Surveys. ..the  details,  of  the  Great  Indian  Atlas 
(  m,  194  ;  iv,  28f£-9o].  ...  In  no  other  rvay  can  the  country  be  surveyed  in  a  respect¬ 
able  manner  [  iv,  303  ].  ...  ,. 

\Vith  respect  to  the. ..revenue  survey  district  maps. ..you  should  report  specifically  on  the 
merits  of  each.  ...  Without  information  of  this  kind  it  will  be  difficult  for  the  Hon’ble  Company’s 
Geographer  to  reconcile. ..the  discrepancies  which  always  appear. ..whenever  surveys. ..“by 
different  surveyors  come  to  be  united  together  [  rv,  289—00  ;  v,  245,  294  ].  Your  professional 
comments. ..will  be. ..highly  appreciated1. 

It  was  now  Wrougbton’s  task  to  compile  the  revenue  surveys  into  quarter-inch 
district  maps  adjusted  to  g.t.s.  control,  and  to  have  them  lithographed  either  at 
Calcutta  or  London,  and  passed  to  India  House  for  incorporation  into  the  AtlaB 
[  iv,  289-90  ;  v,  312-3  ].  Other  material,  some  from  the  Madras  and  Bombay  presi¬ 
dencies,  was  less  reliable  but  writes  Waugh,  good  enough  for  filling  up  blank  spaces. 

For  sheets  51  and  52. ..comprising  the  Gwalior  State  a  compilation  was  commenced  when 
I  first  took  charge,  ...  using  such  geographical  materials  as  were  available,  but  these  were  of 
the  lowest  order,  consisting  chiefly  of  route  surveys  by  officers  of  the  Quarter  Master  General's 
Department  and  itinerary  surveys  of  travellers.  The  Great  Arc  series. ..enabled  the  compiler 
to  correct  the  positions  of.. .places  lying  30  miles  to  the  east  and  west,  ...  but  tbe  whole 
tract... — Jodhpur  to  the  north-west — Baroch  t-o  the  south-west — and  the  meridian  77°  to  the 
east,  ...  is  of  the  same  value  as  the  map  of  Malwa  compiled. ..in  1820  under. ..Sir  John  Malcolm 
[111,84-6],  This  compilation  can  therefore  by  no  means  be. ..final.  ... 

The  map  is  in  one  respect  valuable  as  fulfilling  a  temporary  purpose,  and  might  be  used  as 
a  first  edit  ion  until  superseded  by  more  accurate  surveys.  ...  I  have  directed  tbe  map  to  be  sent 
home  together  wit  h  all  the  other  compilations  of  similar  character. ..from  old  military  routes,  ... 
especially  of  such  parts. ..which  are  not  likely  soon  to  come  under.. .regular  survey.  ...  New 
editions  of  the  Atlas  sheets  can  always  be  substituted  as  better  materials  become  available.  ... 

I  would...solicit  the  orders  of  the  Hon’ble  Court  regarding. ..the  remaining  Native  States 
without  a  regular  survey  of  wliich  a  great  number  of  sheets  of  the  Atlas  must  remain  nearly 
blank.  ...  Those  sheets  in  wliich  our  regular  revenue  districts  are  comprised  will  be  speedily 
and  satisfactorily  filled  up,  ...  but  the  territories  belonging  to  native  chiefs  which. ..are  all 
more  or  less  wild,  hilly,  and  covered  with  jungle,  will  not  come  under  the  operations  of  the 
Revenue  Survey. ..at  all,  and  their  delineation  must  therefore  be  separately  provided  for.  ... 

The  best  plan  would  be  t-o  take  up  the  details  on  the  same  principle  as  the  Madras  topogra¬ 
phical  survey,  but  on  the  smaller  scale  of  J-mch  per  mile,  which  would  be  quite  sufficient. ..for 
military  and  political  purposes,  while  it  would  admit  of  greater  rapidity  of  execution  [  289  ].  ... 
We  may  either  wait  until...the  Great  Trigonometrical  Survey  has  been  advanced  sufficiently 
to  enable  one  or  two  parties — now  engaged  upon  gTeat  series — to  be  employed. ..in  taking  up 
detail,  ...  or  a  special  topographical  party. ..may  be  organized.  ... 

We  are  making  rapid  strides  towards  the  completion  of  the  most  important  sheets  of  the 
Atlas  which  have  been  the  scene  of  regular  Burvey.  ...  With  regard  to  those  territories  that 
have  never  formed  the  scene  of  regular  survey,  ...  geographical  information  must  depend  on 
bucIi  materials  as  Quarter  Master  General’s  routes,  the  surveys  of  Engineer  officers,  ...  Political 
Officers,  and  Boundary  Commissioners,  all  of  which. ..are  placed  entirely  beyond  the  control  of 
this  Department2  [  rv,  295-6  ]. 

In  1859  Thuillier  complained  of  the  great  delay’  between  the  despatch  of  material 
from  India  and  the  arrival  of  the  engraved  Atlas  sheets  ; 

In  consequence  of  the  frequent  demands  from  district  officers  for  maps  for  which  only 
originals  exist,  and  the  increasing  necessity  for  supplying  maps  of  all  parts  of  this  Presidency 
owing  to  the  military’. ..operations  caused  by  tbe  late  mutinies,  ...  the  amount  of  work  to  be 
done  in  manuscript  in  this  office  has  of  late  been  greatly  on  the  increase  [  320-1  ].  ... 

A  great  deal  of  the  labour  and  expense... might  be  saved  if  the  materials  annually  des¬ 
patched  from  tlfis  office  were  within  a  reasonable  time  incorporated  into  the  sheets  of  tbe 
Indian  Atlas,  and  the  engraved  sheets  returned  to  this  country.  ... 

yVhen  the  originals  would  fill  only  half  or  a  portion  of  a  Bbeet,  tbe  Atlas  sheets  need  not 
...be  detained  for  indefinite  periods,  ...  but  tbe  materials  furnished  might,  with  ease  be 
engraved,  leaving  the  remainder  of  the  sheet  to  be  filled  up  hereafter  by  a  second  edition.  ... 

Of  the  14  degree  sheets  of  the  topographical  survey  of  the  Himalayas  sent  to  England  in 
1854,  one  Atlas  sheet,  only  No.  47,  has  been  returned,  and  that  very  recently.  If.. .Nos.  46,  and 
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revised  editions  of  48,  65  and  66,  which  embrace  this  survey  could  be  supplied  in  the  same 
beautiful  style  without. ..delay  it  would  be  of  infinite  advantage  to  public  service  [  3J9  ].  ... 

Sheets  113,  120  and  121. ..would  also  be  of  immense  service  a3  the  railways  emanating  from 
the  Presidency  are  to  extend  over  the  districts  embraced  in  these  sheets,  and  the  constant 
demands  of  the  railway  officials  and  contractors  for  maps  of  these  parts  have  nearly  exhausted1 
the  supply  of  lithographed  district  maps  kept  in  this  Department  [  323  ].  ... 

Sheets  114,  115and  1 16,  containing  the  districts  of  Bankura,  Midnapore,  Balasore,  Cuttack,. 
Pooroe,  very  long  since  surveyed  [  rv,  185-91  ],  and  portions  of  the  s.w.  Frontier  Agency  and 
Independent  States,  are  also  a  great  desideratum1. 

He  returned  to  the  attack  after  succeeding  as  Surveyor  General  ; 

The  degree  sections  of  Colonel  Waugh’s  topographical  survey  of  the  Himalayas,  transmitted 
home  in  1854,  not  having  been  returned  within  a  reasonable  time,  one  Atlas  sheet  only  having 
been  received  back  in  1859,  induced  the  late  Surveyor  General  to  direct  me  to  attempt  the- 
lithography  of  these  most  intricate  maps  [  318-9  ].  ... 

The  map  of  the  Trans-Indus  frontier.. .contains  the  best  and  only  information  we  are  ever 
likely  to  possess  for  Atlas  sheets  Nos.  4  and  14.  ...  inhabited  by  wild  and  inhospitable  tribes 
never  likely  to  allow  any  of  our  officers  to  penetrate  further  than  has  already  been  done  [219].  ... 
Half-filled  Atlas  sheets  ought  to  be  issued  as  they  are,  instead. of  locking  up  important  surveys 
waiting  completion  of  remainder  of  the  sheet  indefinitely. 

Sheets  104  and  114  which  have  lately  come  out  answer  to  the  above  description.  The 
regulation  districts  of  Western  Bengal  and  Behar  which  have  long  since  been  surveyed  are 
shewn  in  full  detail,  ...  whilst  the  non-regulation  districts  of  Hazaribnug  and  Chota  Nagpur, 
the  survey  of  which  has  yet  to  be  made,  and  will  occupy  several  years,  are  left  in  blank  outline 
and  styled  “unsurveyed ”.  These  sheets  have  proved  invaluable.  ...  I  would  extend  this 
principle  for  sheet  No.  121,  shewing  the  country  round  the  metropolis.  ...  It  is  remarkable 
that  the  vicinity  of  Calcutta  should  have  been  left  so  many  years  without  the  means  of  publish¬ 
ing  so  vert-  important  and  much-sought-after  a  sheet  of  the  Atlas.  ... 

The  progress  of  the  Geological  Survey  of  India,  of  the  various  Indian  railways,  and  the 
additional  interest  in  tea,  indigo,  and  cotton,  besides  the  demands  of  Government  officials., 
railway  contrnctors,  private  speculators,  and  travellers,  for  good  maps,  ...  render  it  incumbent . 
on  me  to  beg  that. ..the  labours  of  this  Department  may  he  made  quickly  available2. 

To  meet  these  complaints  the  Atlas  was  from  1864  engraved  and  issued  in 
quarter  sheets,  some  by  Malby  &  Sons,  and  from  1869  the  compilation  and  engraving 
were  transferred  to  the  Surveyor  General’s  office  in  Calcutta3. 

A  full  history  of  the  Atlas  is  given  in  Markham’s  Memoir  which  includes  a 
memorandum  by  General  Walker  describing  the  projection  used,  and  the  arrange¬ 
ments  made  for  the  transfer  to  India4.  By  1868  the  engraving  of  84  sheets  had' 
been  completed  in  England.  These  were  all  magnificent  examples  of  map-engrav¬ 
ing,  but  suffered  from  the  disadvantages  of  the  single  printing  in  black6.  In. 
the  densely  populated  areas  far  too  many  names  were  inserted,  and  in  mountainous, 
region  the  hill  drawing  was  too  minute  and  heavy,  and  the  lettering  obscured 
[  rv,  304  ].  Specimens  have  been  included  in  this  volume,  that  showing  part  of 
Coorg  being  taken  from  a  first  edition  of  1827  [  pis.  7,  11,  19,  20  ]. 

In  1891  the  whole  series  as  then  published  was  issued  from  the  Surveyor  General’s 
Office  at  Calcutta  in  four  handsomely  bound  folios,  containing  an  index  on  scale 
96  miles  to  the  inch6.  Publication  of  the  Atlas  was  superseded  in  1905  by  the 
adoption  of  quarter-inch  degree  sheets. 


Assam  &  n.e.  Frontier 

It  was  a  long  time  before  any  better  maps  could  be  provided  for  Assam  than 
those  compiled  from  the  route  survej-s  of  the  North-East  Frontier  by  Wilcox  and 
Pemberton  [1x1,64,86].  The  Agent  to  the  Governor  General,  Francis  Jenkins 
[iv,  449  ],  had  in  his  younger  days  contributed  to  these  route  surveys,  and  in  1853, 
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in  answer  to  his  request  for  a  map  of  the  Garo  Hills,  Thuillier  replied  that  he  had 
■commenced  t-o  throw  all  the  available  materials  together,  ...  the  old  surveys  of  Captains  Scbalch 
And  Fisher  [  in,  49,  144-5  ],  Lieut.  Sale  and  Dr.  Hooker  in  the  Cossyah  Hills,  [  183,  186] 
and  .the  more  recent  operations  of  Mr.  Kelso  in  Goalpara  [  2423.  ...  I  am'  anxious  for. ..all 
information. ..for.. .the  Great  Trigonometrical  Survey  [  29  ]’.  1 . 

[  again  t  hree  years  lator]  Good  and  complete  materials  do  not  exist.  ...  These  districts,  with 
the  exception  of  Goalpara,  were  measured  merely  by  kbusrab  ameens,  every  village  based 
on  its  own  magnetic  meridian,  and  differing  by  tens  and  even  hundreds  of  chains.  In  many 
attempts  at  a  compilation. ..they  exhibited  6tich  large  discrepancies  and  fictitious  boundaries 
as  not  to  admit  of  easy  amalgamation  [  iv,  202-4].  ... 

Until  the  triangulation  is  carried  tlirough  the  valley  it  will  be  in  vain  to  attempt  any  general 
-map  of  the  Province.  ...  We  have  no  fixed  data  whatever  to  guide  us.  The  true  position  of 
-Gowhatty  might  possibly  be. ..obtained  from  the  g.t.  Survey,  ...but  there  will  still  be  five 
and  a  half  degrees  longitude  to  be  6pauned  without  a  single. ..correct  position  to  keep  us  in 
check.  ...  If  the  several  rough  district  maps  be  tacked  on  one  to  another  for  330  miles  of  longi- 
tude,  the  error. ..will  not  be  less  than  6  or  8  miles  of  latitude  and  perhaps  10  or  15  minutes  of 
longitude.  ...  This  map  would  have  to  be  lithographed  and  sold  to  the  public.  ...  The  reputa¬ 
tion  of  the  Surveyor  General’s  Department  would  be  compromised  by  such  an  attempt*. 

Later  aB  Surveyor  General  he  still  had  no  complete  map  of  Assam  ; 

Tessin's  map  of  1840s  is  the  only  one  extant,  and  I  could  not  produce  a  better  one  at  present. 
A  general  Map  of  Assam,  scale  8  miles  to  the  inch,  shewing  the  roads  and  prepared  in  the  p.w. 
Dept,  was  lithographed  at  your  request  only  in  1859.  ... 

The  Dacca  and  Chittagong  divisions  are  likewise  very  difficult  owing  to  the  absence  of 
surveys,  but  I  am  using  my  utmost  endeavours  to  produce  skeleton  maps  of  these  with  such 
inaccurate  and  incomplete  materials  as  we  have.  As  soon  as  the  Rsjshabee  Division,  now 
undergoing  transfer  to  the  stone,  is  finished,  one  of  the  above  will  be  proceeded  with*. 


Bengax  &  Upper  Provinces 

In  Everest’s  time  the  urgent  demand  for  maps  had  "been  partly  met  by  the 
-  compilation  of  rough  maps  on  the  8-mile  scale  without  any  trigonometrical  control 
[  iv,  285-8],  and  a  map  of  the  North-Western  Provinces  had  been  compiled  in 

■  1S3G,  in  two  sheets,  on  the  16-mile  scale  [  rv,  287,  pis.  3,  11  ].  These  maps  were 
never  printed  ',  copies  were  taken  by  band  as  called  for. 

Soon  after  taking  over  as  Surveyor  General,  Waugh  took  steps  to  have  the 
revenue  survey  maps  made  fit  for  the  quarter-inch  Atlas.  He  gave  orders  for 
their  close  connection  with  the  Great  Trigonometrical  Survey  whether  completed,  in 
progress,  or  projected  [  9,  22,  120,  295-6  ],  and  Wroughton  pushed  on  the  quarter- 
inch  reductions  and  compilations  from  the  surveys  of  the  North-Western  Provinces, 
Bihar,  and  Bengal  [  rv,  288-90  ]  which  were  urgently  needed  to  replace  the  ancient 
maps  of  Rennell’s  Bengal  Atlas  [  1  :  227-30  ]  ; 

The  changes  effected  by  time  in  the  courses  of  rivers  such  as  the  Ganges,  the  Burhampuf ur, 
•the  Son,  the  Bhagrutty... — the  villages  that  were  in  existence  in  Rennell’s  time  but  have  since 
been  washed  away — have  rendered. ..a  resurvey  of  these  provinces  a  desideratum.  Hence 
the  revenue  survey  now  progressing  in  this  fertile  tract  of  British  India  will  furnish  the  most 
detailed  geographical  information  that  can  be  desired.  By  the  time  this  report  [of  1850] 
reaches  the  India  House,  the  revenue  survey  will  have  embraced  fully  one  half  of  the  area  of 
Rennell’s  Atlas,  and  probably  10  or  12  years  will  suffice  to  complete  the. ..remaining  portions  of 
Bengal,  that  of  Orissa  and  Bchnr  barring  been  already. ..completed6. 

Wroughton  began  with  the  recompilation  of  the  maps  of  the  n.w.p.  districts 
which  the  Revenue  Board  had  printed  at  Allahabad  [  rv,  288-9  ]9 ; 

These  maps  comprehend  the  entire  extent  of  country  measured,  ...  the  survey  of  whieh 
commenced  in  1822  and  terminated  in  1842,  comprising  34  districts,  covering  an  approximate 
area  of  1 00,000  square  miles.  The  materials. ..are  for  the  roost  part  forthcoming  in  the  Surveyor 

■  General’s  office,  and  others  exist  with  the  District  officers.  ...  18  original  maps  are  immediately 

,  >DI)n.  605  (  16),  28-1-53.  5  DDn.  6C2  (  227  ) ;  704  (  40  ),  19-4 -A  1-6-50.  » Map  of  Upper  Assam. 
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at  hand.  ...  Ten  maps  arc  imperfect,  several  port  inns  being  deficient  ;  ...  having  undergone 
considerable  alterations. ..they  must  be  recompiled  ;  ...  and  finally  6  maps  are  altogether 
deficient,  which  must  be  reconstructed  from  materials  to  be  obtained  from  the  district  officers.. 

He  engaged  nine  extra  draughtsmen,  since  out  of  the  maps  printed  by  the 
North-West  Board  of  Revenue,  ...  Moradabad.  and  Cawnpore  districts  are  so  inaccurate  and 
illegible  that  they  could  not. ..be  rendered  available.  ...  I  recommend  that  the  whole  of  the 
N.w.  districts  be  re -lithographed  under  my  superintendence  at  the  Government  Lithographic 
Press  [325  ].  100  copies  can  be  retained  for  the  Government  use,  and  the  remaining  copies 

be  disposed  of  to  the  public  at. ..4  rupees  a  copy.  ... 

Under  General  Orders  of  23rd  May  last  I  was  allowed  an  establishment  for. ..compiling, 
lithographing,  and  colouring  the  district  maps.. .comprehending  no  less  than  48  districts.  ... 
Six. ..are  already  ...distributed— two. ..are  now  printing — ...two. ..are  ready  to  be  submitted  to 
the  press — while  the  maps  of...Shahabnd,  Sarun,  Chnmparun,  Purneeah.  and  Hoogli,  are  in 
process.  ...  Thus. ..every  district  in  the  Lower  Provinces  will  come  under  survey,  so  that. ..the 
map  department  of  the  lithographic  press  will  have  full  occupation  for  a  very  long  time1. 

The  N.yr.P-  district,  maps  were  completed  by  May  1847  and  copies  sent  to. 
London  for  the  Atlas2. .  It  was  pointed  out  later  that  the  longitudes  had  been 
wrongly  adjusted  by  3'  25",  to  agree  with  the  latest  value  of  the  longitude  of 
Madras,  whereas  it  was  the  established  order  to  leave  the  old  value  unchanged 
[  rv,  103-4  1  v>  I26  ].  These  maps  contained  so  little  topographical  information 
[  rv,  289  ]  that  Thomason,  now  Lieutenant  Governor,  pressed  for  1-inch  maps  based 
on  the  village  and  jiargana  maps  but  filled  in  by  local  officers  ; 

In  its  present  state  the  map  is  no  use.  It  does  not  contain  the  whole  of  any  one  district.  ... 
There  are  many  villages  omitted  whose  maps  have  not  been  found.  The  roads  are  incorrectly 
inserted.  ...  The  lithographed  district  maps  are  incorrect  in  many  essential  respects,  incom¬ 
plete,  and  of  little  worth.  I  have  lately  received  a  map  of  the  country  around  Meerut  compiled 
from  the  village  maps. ..by.. .the  surveyor  attached  to  the  Ganges  Canal5.  ...  It  has  been  tested 
by. ..triangulation  of  the  G.T.S.,  ...  and  is  sufficiently  correct  for  all  practical  purposes. 

He  asked  that  after  the  addition  of  detail  collected  from  district  officers  the  maps 
should  be  put  together  and  lithographed  by  the  Deputy  Surveyor  General4,  a  pro¬ 
posal  to  which  Thuillier  protested,  asking  the  Surveyor  General  that  requisitions 
should  come  through  the  Supreme  Government,  ...  otherwise  the  Lieut. -Governor  is  capable- 
by  his  various  calls. ..to  keep  the  whole  Department  fully  in  employ,  and. ..prevent.. .demands 
from  the  Supreme  Government. ..being  attended  tos. 

His  Honour  wants  the  Collectors. ..to  prepare  these  maps,  which... requires  the  utmost 
amount  of  skill  of  a  professional  compiler,  who  should  know  how  to  survey  also.  Now  this 
...is  somewhat  similar  to  asking  a  carpenter  to  mnkc  a  pair  of  boots,  or  a  shoemaker  to  con¬ 
struct  a  mahogany  chest  of  drawers.  If  His  Honour  wants  these  maps  with  all  the  minutin' 
of  detail,  ...  and. ..changes. ..in  the  boundaries  of  districts,  this  can  be. ..best  obtained  by  the  re¬ 
organized  ion  of  a  Surveyor’s  compiling  office  in  one  of  the  central  stat  ions  of  the  N.w. p.  ...  But 
this  will  cost  money'.  ...  If  good  and  trustworthy  work  be  wanted,  it  must  be  paid  for*. 

A  number  of  these  half-inch  maps  were  eventually  lithographed  after  verification 
of  place-names  and  boundaries  by  local  authorities,  and  the  village  boundaries  thev 
shewed  were  particularly  appreciated7. 

The  district  maps  of  the  Lower  Provinces  went  steadily  on  from  the  end  of  1847, 
the  elements  of  construction  being  the  numerical  data  furnished  in  the  main  circuit  traverses.  .— 
The  boundaries. ..are  defined  properly  prior  to  survey,  and  thus  the  final  results. ..will  -not  be 
vitiated  and  rendered  almost  useless  as...  in  some  of  the  North-West  districts  by  the  civil  authori¬ 
ties. ..altering  and  transposing  portions  of  pergunnahs  and  villages  from  one  district  to  another*. 

Each  map  carried  a  compilation  note  [  iv,  289-90  ]  ; 

No.  45. — Map  of  the  District  of  Purneah,  surveyed  by  Messrs.  J.  Fitzpatrick  and  .1.  J. 
Pemberton,  Revenue  Surveyors  1840  to  1847.  Scale  4  British  miles  to  an  inch. 

Meridians  and  perpendiculars. ..drawn  on  this  compilation.  Latitudes  and  longitudes  of' 
23  stations  of  the  O.T.  Survey,  and. ..statement  of  pergunnah  areas  are  also  inserted.  ... 
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This  district  is  bounded  on  the  north  by  Nepal,  to  the  east  by  Rnngpoor,  Dinajpoor,  and 
the  Malda  districts,  and  to  the  south-west  by  that  of  Bhngulpoor.  ...  The  inflexions  of  the' 
boundary  coincide  very-  satisfactorily,  and  the  direct  distances  agree,  and, the  bearing. ..is  40 
minutes  less  on  this  map  than  on  that  of  the  Bhagulpoor  District.  ...  '  ‘ 

Comparison  of  direct  distances  with  the  Q.T.  Survey  plans  is  impracticable  eb  the  series  tra¬ 
versing  these  districts  have  not  received. ..final  corrections,  nor  have  the  plans  been  projected1. 

This  Purnea  map  could  not  bo  sent  with  the  1845  batch  for  it  was  '  ■  •• 

dependent  on  other  zillahs  not  yet  sur\'eyed,  and  as  the  external  boundariesare  in  a  confused 
state  it  will  be  better  to  retain  itpending  the  adjustment.  ...  The  confusion  arises  from  these 
Bengal  districts  not  possessing  a  well-defined  and  rounded  boundary,  an  evil  which  must  be 
as  embarrarssing  for  fiscal  and  judicial  purposes  as  it  is'  for. ..surveying2  [  254  ]. 

Thuillier  complained  bitterly  of  the  frequent  alteration  of  boundaries  that 
constantly  threw  his  precious  maps  out  of  date  [  257  ]  ; 

Since  the  Mozuffurnugger  map  was  published  the  southern  boundary  with  Meerut  has  been 
altered.  It  may  be  within  the  recollection  of  His  Honour  with  what  labour  and  difficulty 
this  district  map  was  compiled,  and  the  number  of  years  occupied  in  completing  it  f  rv  ;  pi.  13  ]. 

The  further  change. ..is  a  matter  deeply  to  be  regretted,  inasmuch  as  it  forces  on  the  atten¬ 
tion  the  very  serious  consequences  likely  to  ensue  in  the  construction  of  general  maps  of  the 
country.  ...  One  or  two  editions  have  already  been  published  of  the  engraved  sheets  [  of  Atlas  ] 
m  addition  to  three  editions  of  the  lithographed  maps  of  the  N.w.p.  districts,  and. ..the  boundaries 
-are  constantly  in  a  state  of  mutation  even  now5. 

A  skeleton  map  of  Oudh  was  in  hand  and  Waugh  informed  the  President  that 
the  map  furnished  to  your  office  in  1832  was  compiled  from  old  route  surveys  along  the 
chief  roads,  ...  the  geographical  lines  being  dependent  on  the  slender  basis  of  a  few  astronomical 
observations  with  navigation  instruments.  ...  The  operations  of  the  c.t.  Survey  have  been 
■extended  over  a  considerable  part  of  the  Kingdom,  whereby  skeleton  triangles  have  been 
-established  along  3  meridians,  one  degree  of  longitude  apart,  as  well  as  a  longitudinal  seriee  in 
the  terai,  or  north  frontier.  ...  These  operations... supply  the  means  of  rectifying  the  old  route 
surveys,  while  at  the  same  time  some  additional  topographical  information  has  been  collected 
b}’  the  parties  employed  on  the  great,  triangles  [  pi.  4  J.  ., 

He  suggest-ed  that  the  Oudh  Government  might  themselves  fill  in  the  topogra-. 
phical  detail,  at  a  possible  cost  of  about  51  5  a  square  mile,  a  task  of  some  seven 
years,  but  the  suggestion  was  not  taken  up4.  Strip  maps  on  the  8-mile  scale  were, 
however,  prepared  for  the  purposes  of  the  Atlas,  about  30  miles  wide  astride  the 
meridional  series  shewing  detail  picked  up  by  the  g.t.s.  surveyors  [  103,  119,  184  ]E. 

In  1851  Thuillier  sent  up  for  inspection  by  the  Lieutenant  Governor 
an  Index  Map  of  the  Revenue  Survey  districts  in  the  North-Western  Provinces,  including  the 
territory  of  Oudh,  corrected  by  the  Great  Trigonometrical  Survey,  ...  and  compiled  in  this 
office  from  November  1845  to  February  1851,  on  the  scale  of  16  British  miles  to  one  inch. 

From  the  length  of  time  this  map  has  been  under  preparation  it  is  probable  that  some  of  the 
district  boundaries  ruay  have  been  altered  [  256-7  ].  It  is  most  desirable  that  the  map 
should  be  printed  and  circulated  generally,  but.. .before  sending  a  copy  to  the  press  1  am  desirous 
of  any  suggestions. ..His  Honour  may  favour  me  with.  Ae  regards  the  Trunk  Road  we  have  bad 
great  difficulty  in  deriving  authentic  information,  and  even  now  the  actual  state  of  the  main 
lines  above  Meerut  and  Delhi  is  quite  unknown  in  this  Department  [  315  ].  ... 

There  is  not  a  single  place  on  this  map  which  is  not  absolutely  fixed  in  its  true  position 
according  t-o  the  most  recent  data  of  the  G.T.  Survey.  ...  Lahore,  and  Umritear,  indeed,  are 
■  added  approximately,  but  these  points  lie  outside  the  genera]  map.  ... 

A  similar  compilation  on  the  larger  scale  of  8  miles  to  the  inch  is  much  wanted,  ...  but 
with  the  unceasing  and  extraordinary  demands  on  the  Surveyor  General’s  Office,  ...  it  is  almost 
■■  hopeless  attempting  such  a  formidable  undertaking8.  , 

The  map  was  later  published  in  two  parts  headed — “The  North-Western 
Provinces  regulation  districts”  embodying  “the  late  revision  surveys  in  Rohilcund — 
...Behar  and  Western  Bengal — ...the  southern  portion  very  undefined  and  blank”7. 

During  the  year  of  the  Mutiny,  1,000  copies  of  a  3-inch  map  of  Calcutta  were 
Sthographed  to  illustrate  a  pamphlet  of  Instructions  for  Officers  tfc  Troops  landing 
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at.  Calcutta'1,  besides  an  S-mi!e  map  of  the  country  along  the  Grand  Trunk  Road 
from  Calcutta  to  Benares  for  the  use  of  troops  marching  up  country  [  483  ]2. 

In  1  85 1  a  map  of  the  Grand  Trunk  Road  “ from  the  Karamnassa  [  il,  24,  n.7  ] 
to  (he  Sutledgc”  was  compiled  by’  Charles  Joseph  at  the  request  of  the  n.w.p. 
Government  as  continuation  of  his  Plan  of  the  Great  Trunk  Road  from  Calcutta  to 
Benares  on  the  J-inch  scale.  He  had  now  resigned  from  the  Surveys  [  324  ],  and 
the  map  was  printed  “as  a  private  job”  at  the  Government  Press.  It  sold  to  the 
public  @  Rs.  12  a  set  and  the  Military  Board  was  glad  to  take  500  copies  at 
Rs.  3,000.  Thuillier  reported  that  “  this  has  occurred  entirely  against  my  consent”3. 

During  1859  progress  was  made  on  an  extension  of  the  map  of  the  Saugor  and 
Nerbudda  Territories,  and  on  a  new  edition  of  the  16-mile  map  of  the  North-Western 
Provinces.  Each  was  to  be  lithographed  in  four  sections4.  To  a  demand  for  maps 
of  Chota  Nagpur  the  Surveyor  General  replied  in  1861  ; 

No  regular  surveys  have  ever  been  made  of  the  Chota  Nagpur  Division,  the  whole  territory 
estimated  at  no  less  than  62,800  sq:  miles  terra  incognita.  Limits  are  utterly  unknown,  and 
manv  parts. ..have  never  even  been  traversed  by  Europeans.  The  best  possible  geographical 
map  of  the  chief  portion. ..has  already  been  published — "Country  south  of  the  Ganges,  scale 
8  miles  to  inch” — It  is  a  mere  skeleton,  and  it  must  answer  present  purposes5  [  iSq  J. 

A  new  Postal  Map  of  the  Bengal  Presidency  was  prepared  as  a  private  job 
during  extra  hours  by  Mr.  J.  O.  N.  James,  Chief  Draftsman,  whose  bill  amounting  to  Rs.  800 
for  projection  and  compilation  accompanies  it — most  carefully  compiled.  It  will,  if  published, 
be  useful  to  many  Departments  of  the  Government  service,  and  is  also  likely  to  be  in  demand  by 
the  public,  as  the  want  of  such  a  general  map  to  supersede  Tassin’s  map,  now  obsolete,  has 
long  been  felt  [  rv,  312  ].  ...  Will  submit  estimate  of  cost  of  lithographing  it,  if  required  ;  this 
could  be  done  departmental!)',  if  the  Survey  Department  is  allowed  to  put  it  on  sale5. 


Central  India  &,  Rajtdtana 

In  1S44  the  Resident  at  Indore  asked  for  a  new  map  of  Malwa,the  only  map  in 
his  possession  being  an  old  one  which  the  Quartermaster  General,  Bombay,  declared 
to  be  dated  from  the  days  of  Reynolds  and  to  be  “surprisingly  accurate”  [11,  282-6  ]7. 
The  Sur  veyor  General  offered  to  supply-  an  8-mile  reduction  from  Malcolm’s  map 
of  1818-21  [  rn,  86  ;  v,  188  ],  adjusted  to  the  Great  Arc,  and  with  the  addition  of 
recent  surveys  by  officers  of  the  q.m.g.’s  Department  lithographed  copies  w-ere 
supplied  by  October  1847,,.  A  similar  map  of  Gwalior  was  ready  by  July  1848 
but  the  press  was  too  much  engaged  to  take  up  the  printing,  and  it  was  later  sent 
to  London  for  incorporation  into  the  Atlas  [  309']. 

In  1856,  Thuillier  writes  of  an  8-mile  Map  of  Rajputana  and  Adjacent  Countries  ; 

This  map,  6  ft.  8  inches  by  6  ft.  1  inch,  is  become  rather  unwieldy,  which  was  not  originally 
contemplated.  ...  It  has  been  ten  years  in  hand,  frequently  suspended  on  pressure  of  urgent 
work.  ...  Tho  original  object. ..was  to  throw  various  detached  routes  and  isolated  patches,  ... 
surveyed  at  different  times. ..into  one  uniform  whole.  ...  Its  completion  is  not  far  distant.  ...  It 
is  proposed  to  multiply  copies  by  lithography. ..for  Government  functionaries  who  call  for  even 
approximate  geographical  information.  ... 

These  topographical  materials  are  for  the  most  part  vague  and  unsatisfactory,  and  tho 
territorial  sub-divisions  altogether  guess-work,  but  we  are  not  likely  to  have  anything  bettor 
for  many  years  to  come.  ...  The  triangulation  of  the  Great  Western  Longitudinal  and  Arumlia 
series  have  upset  a  good  deal  of  the  map  [  38-9,  55-6  ;  pi.  3  ]9. 

By  1858  the  map  was  ready  for  transfer  to  stone,  having  been 
under  compilation. ..since  tho  year  1S4610.  ...  This  map. ..embraces  the  country  between  the 
parallels  of  21  J°  and  30$°  north  latitude,  and  the  meridians  of  70°  and  78 J°  oust  longitude,  ... 
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including  tho  whole  of  Scindia’s  territory.  ...  The  compilation  has. ..boon  made  chiefly  from 
ekotchea  from  tho  Quarter  Master  General's  Department,  from  information  derived  from  tho 
civil  authorities,  and  a  vnricty  of  incongruous  materials. 

At  the  time  of  its  commencement  the  Groat  Arc  series  formed  the  basi£  of  tho  map.  All 
ploces'west... are. ..considerably  out  of  their  true  position,  and  it  was  found  impossible  to  coiTect 
thorn  without  upsetting  tlio  whole,  map.  ...  The  map  is  comprised  in  eight  sections.  ...  I  have 
thought  it  advisable  to  omit  the  date  of  compilation.  The  original  specifies  1846  to  1858,  hut 
...it  seems  to  mo  hotter  not  to  shew  so  recent  a  date  [  324  ]*. 

The  Surveyor  General  suggested  that  lithographed  copies  of  thus  preliminary 
edition  should  be  distributed  in  the  Quartermaster  General’s  Department  so  that 
intelligent  military  officers. ..would  be  able  to  interpolate  all  the  information  wanting  in  n  rapid 
manner.  ...  The  posit  ions  already  est  ablished. ..would  answer  as  points  of  departure  and  closing, 
and  further  accuracy  would  be  obtained  by  reference  to  the  points  of  the  Gt.  Trigl.  Survey5. 


Punjab  &  North-West  Frontier 

Just  before  taking  over  as  Surveyor  General  Waugh  directed  the  compilation 
for.. .the  Governor  General’s  Agent,  North-Wjest  Frontier  [269],  ...  of  a  Map  of  the  country 
between  Kurrachoe  and  Bokhara,  ...  Baluchistan  and  the  Manasarwar  Lake,  including  Agra, 
Jodpoor,  Kandahar,  Kabul,  Kashmocr,  Ladak,  Yarkand,  giving  all  well -ascertained  longitudes 
and  latitudes  and  routes,  and. ..the  features  of  the  country  as  known  to  us  from  good  authority. 

A  Map  of  the  country  between  the  Sutlej  and  Jumna  rivers,  exhibiting  Sukkur,  Sirsa, 
Delhi,  ...  Kumnoon,  ...  Amritsur,  Labor,  Mooltnn,  ...  and  all  roads  and  rivers®,  ... 
besides  a  map  on  larger  scale  covering  cis-Sutlej  districts  and  states.  He  suggested 
later  that  the  immediate  needs  of  the  a.g.g.  might  be  met  by 

copies  of  the  map  published  by  the  Hon’ble  E.I.  Company’s  Geographer,  Mr.  Walker,  under 
date  1842,  on  scale  of  22  miles  to  an  inch,  and  the  Map  of  Kashmir,  ...  under  date  1st  November 
1842,  on  a  scale  of  13J  miles  to  an  inch.  ...  It  is  my  intention  to  construct  the  new  map  on 
a  scale  of  24  miles  to  an  inch4. 

The  first  24-mile  map  was  completed  at  Calcutta  during  1 844,  and  stretched 
from  the  Jumna  to  the  Indus  between  the  parallels  of  Lahore  and  Agra.  The 
eecond,  lithographed  during  1846,  covered  the  whole  of  the  Punjab,  Kashmir, 
and  the  “Protected  Sikh  States”.  To  Wrougliton’s  dismay  part  of  this  map  was 
pirated  by  one  of  his  draughtsmen,  who  had  a  lithographed  map  of  his  own  issued 
before  the  official  one5  [  183,  323-4  ].  Throughout,  the  Sikh  wars  this  24-mile  map 
was  the  best  available  and,  though  both  Walker  and  Alien  hastened  to  publish  maps®, 
Punjab  was  still  an  unsurveyed  country  in  1852  when  the  Executive  Engineer  at 
Lahore  was  “quite  unable  to  procure  a  map. ..of  the  most  ordinary  description”7. 

In  1849,  Thuillier  started  on  a  new  map  of  Punjab  &  the  Adjoining  Countries 
in  8  sheets,  scale  16  miles  to  the  inch  ; 

The  lithographed  copies  of  the  let  edition  [  24 -m.  scale  ]  having  been  exhausted,  the  com¬ 
pilation  of  this  2nd  edition  was  undertaken  immediately. ..after  the  battle  of  Goozeraf 
[21-2-49].  ...  Finished  in  about-  3  years  and  10  months  on  3rd  January  1853;  sent  to  the 
Government.  Lithographic  Press,  and  500  copies  struck  off8. 

The  map  bears  a  note  shewing  that  if.  had  been  prepared  from 

i.  Col.  Waugh's  route  in  Punjab,  4  m.  to  inch  [  36,  202  ]. 

ii.  G.T.S.  Stations  from  North-West  Longitudinal  senes. 

iii.  "Route  Survey  between  Ravoe  and  Cbcnab  by  Lt.-Col.  Arthur  Becher,  d.q.m.o.  -  2  in.  to  inch. 

iv.  Route  to  Jallalpoor...via...Dcra  Ismail  Kban,  by  Lieut.  Tucker,  d.a.q.m.c..  May  1850*. 

v.  Route  of  Sikh  Army,  fled  Goojrat  to  Jhelurn,  ...  surveyed  from  Jhelum  town' to  d.i.k.  bv  Lieut. 

Tucker.  ... 

vi.  New  routes  by  officers  of  Mooltnn  Fd.  Force  &'  Punjab  circles. 

vii.  Lieut.  Blngrave’s  survey  of  Barec  Doab,  Noorpoor,  Kangrn,  Chamba,  cte.  [  270-3  ]. 

-viii.  Jullundhcr  Doab  and  Cis-Sutlej  States  from  Revenue.  Survey  [  pi.  16  ]. 

ix.  To  south  and  east,  of  lekardo,  alongside  Deodib  and  Brima  mountains  [  Brama,  230  11.3  ]  down  the 
Spiti  valley,  by  Capt.  Struchcy  [  187  ].  ... 
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x.  Lieut.  Walker’*  survey  of  North  Trans-Indus  Frontier. ..and  litho.  sketch  south  of  Kobat  of 
*  limits  of  British  territory  f  214-7  J* 

xi.  LJeut.  Robinson’s  surrey  of  Hazara  [  208-9  ]• 

xii.  Boundaries  between  British  territories  from  Ravec  to  JLelurn,  surveyed  by  Hohinson  [  209-14  J. 

xiii.  Protected  Hi U  States,  ...  partly  from  Capt.  H.  Stracbey.  ■  , 

xiv.  River  Indus  and  countries  to  north-west  and  north,  from  Vigne’s  map,  pub.  by  John  Walker; 

Moorcroft  &  Trebeck’e  travels,  illustrated  by  Arrowsmith,  and  Walker’s  Map  of  >\w.  Frontier. 

Commenting  on  criticisms  from  Robinson  Thuillier  records  that  the  map 
hae  been  cleaned  off  the  stone  and  a  further  edition. ..is  not  in  contemplation,  but  I  hope  to  pro¬ 
secute  an  entire  new  compilation. ..from  materials  derived  from  actual  survey1.  ... 

The  old  map  was  got  up  for  a  special  purpose  at  a  time  of  emergent  necessity,  when  the 
demand. ..was  loud.  ...  This  map  which,  although  dated  1854,  was  commenced  to  be  compiled 
long  before,  has  served  a  most  useful  end.  ...  The  misfortune  of  making  such  maps  out  of 
nothing,  or  next  to  nothing,  is  that  as  time  rolls  by  people  forget,  after  elaborate  and  expensive 
surveys  have  been  made,  ...  that  the  old  document  was  good  in  its  generation,  and  correct  to 
the  extent  of  information  then  procurable  [  t  page  ]*. 

The  most  important  additions  to  the  maps  of  the  north-west  came  from  the 
surveys  of  Jhelum  and  Rawalpindi,  Peshawar,  Derajat,  and  Kashmir.  Walker  com¬ 
pleted  his  Peshawar  survey  in  1853,  but  in  1851  Government  had  ordered  that  a 
preliminary  map  should  be  printed  off  immediately3.  The  Surveyor  General  had  to 
comply  wit  bout  w  aiting  for  the  connection  to  the  g.t.S.  ; 

It  is  unfortunate  that  the  map  should  be  ordered  to  be  lithographed  just  at  the  time  that 
the. ..great  triangulation  will  in  a  little  while  enable  us  to  verify  the  principle  positions  in  the 
Peshawar  District.  ...  I  expect  to  carry  the  triangles  to  Peshawar  this  season  [  37,  216  ].  ... 

If  the  order. ..is  imperative  regarding  the  immediate  printing. ..there  will  be  two  courses 
open  ;  viz.,  to  draw  the  meridian  and  parallels  according  to  the  approximate  positions  given 
in  my  route  map,  depending  on  my  observations  at  Peshawar  and  Attock  [  36,  202,  337  ].  ... 
The  second  method  would  be  to  lithograph  the  map  without  geographical  lines.  ...  The  true 
geographical  lines  could  be  interpolated  in  manuscript  hereafter.  ...  In  Borne  quarters. ..the 
utility  of  geographical  lines  is  repudiated,  ...  but. ..the  Hon’ble  Court  of  Directors  reject 
every  chart  without  meridians  and  parallels4  [m,  124  ;  rv,  300,  304  ;  v,  309  ]. 

Triangulation  reached  Peshawar  early  in  1852  and  Walker’s  maps  were  connected 
up  and  the  last  lithographed  sheet  issued  before  the  end  of  1853  [  216  ].  In  1856  a 
more  elaborate  Map  of  the  trans-Indus  Frontier  was  completed  on  the  J-hich  Beale5, 
compiled  chiefly  from  Lieutenant  J.  T.  Walker’s  surveys,  ...  with  certain  additions  along  the 
Indus  River  to  the  north-eastward  from  Lieutenant  Robinson’s  survey  of  the  Hazara  District, 
also  from  that  of  his  Jbilum  and  Rawal  Pindi  sketch  map  to  the  south  of  the  Indus  River.  ... 

The  Khyber  Pass  and  the  country  west  of  Jumrood,  and  north  of  the  Sufaid  Koh  have  been 
taken  from  Colonel  Garden’s  map  [  ra,  450  ;  rv,  283,  292-4  ]8. 

Walker  protested  that  his  own  survey  on  the  ground  should  have  been  given 
preference  over  Robinson’s  sketchy  Hazara  work  and  Thuillier  explains  the  difficulty 
of  combining  the  two  originals,  on  different  scales,  with  the  same  symbols  represent¬ 
ing  different  details  on  the  different  sections7.  Three  years  later  he  reports  that 
the  general  map  of  the  Peshawar  valley,  Kohat,  Bunnoo,  and  Hazara,  ...  scale  4  miles  to  the 
inch,  is  much  needed  by  the  civil  and  military  authorities.  ...  As  the  impressions  long  since 
lithographed. ..of  Major  Walker’s  original  sections  are  now  exhausted,  I. ..suggest  that  a  special 
demand  might  be  made. ..for  this  valuable  map  recently  transmitted  to  the  India  House8. 
The  trans-Indus  map  was  in  due  course  lithographed  in  London. 

In  1861  the  fair  sheets  of  Robinson’s  survey  of  Jhelum  and  Rawalpindi  on  the 
one-inch  and  Finch  scales  were  sent  to  England  to  be  lithographed,  600  copies  of  the 
Finch  and  400  each  of  the  eight  one-inch  sheets.  Printed  copies  of  the  Finch 
reached  Lidia  in  1866  [  214  ]°.  The  India  Office,  however,  called  on  the  Surveyor 
General  to  justify  the  expenditure  of  £1766  for  publishing  the  one-inch  sheets,  asking 
for  which  of  the  public  departments  these  maps  [  wore  ]  required,  and  what  grounds  [  existed  ] 
for  assuming  that  these  maps,  each  of  which  would  cost  at  least  11  shillings,  could  be  disposed 
of  to  the  public  in  sufficient  numbers  to  realize  any  considerable  portion  of  the  first  cost10. 

’jcbjo.  4  (.13-20  ),  8  sheets,  8  m.  scale  ;  10  Cat.  (  233  )  ;  of.  DDn.  102  (  58  ),  so.  to  bts.,  28—4-70. 
*DDn.  662  (  84  ),  DSG.  to  SG.,  11-3-56.  ’mrio.  8  (22-3),  1-inch;  9  (1  ),  1  inch  ;  both  ms.  1849-51. 
4 DDn-  561  (  201  )  SG.  to  DSG.,  6-10-51.  *mbio.  9  (  2  ),  1 1 4  (  36-41  ),  1850-4.  ‘DDn.  709  (  245  ),  DSG. 
to  SG.,  18-8-56.  ’DDn.  709  (  237  ),  D.SG.  to  SG.,  18-11-56.  •  DDn.  642  (  390  ),  DSG.  to  MiL  Dept., 

20-9-69.  *  IO  Cat.  (  251-3  ),  wbio.  7  (  38  ),  J  inch  (  38  );  1-inch.  “DDn.  5  (  251— 4  ),  SBI.  to  B.,  31-10-61. 
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liis  reply  wab  emphatic  ; 

Of  all  the  surveys  conducted  in  India  it  has  been  customary  to  publish  the  maps  either  on 
the  one-inoh  or  the  half-inch  scale,  and  this  has  been  carried  out  chiefly  by  my  own  Bmall 
lithograpliic  establisliment.  ...  The  geographical  or  J-inch  maps  only  have  generally  "been  sent 
to  England  for  publication,  chiefly  in  the  form  of  the  general  Atlas  sheets.  ...  t . 

The  one-inch  sheets  of  the  topographical  survey  of  the  kohistan  of  the  Sind  Sugor  Doab, 
including.. .the  Salt  Range,  are  so  elaborate. ..that  the  late  Surveyor  General  caused  the  work 
to  be  brought  up  under  his  own  eye. ..at  Debra  Dun,  ...  and  cessation  from  all  field  work  was 
directed  for  an  entire  season.  ...  It  was  found  impracticable  to  produce  duplicates  within  a 
reasonable  time,  consequently  application  was  made  to  produce  the. ..copies  at  home. 

No  Revenue  Survey. ..could  be  carried  out.  [  285  ].  ...  It  becomes. ..of  vital  importance  to  the 
local  authorities  to  have  good  maps,  and  plenty  of  them,  on  the  largest'  scale  which  the  survey 
gives,  and. ..the  publication  of  the  one-inch  sheets. ..becomes  a  matter  of  pressing  necessity. 

The  national  survey  of  India. ..is  fairly  entitled. ..to  be  published  and  issued  on. ..scale... 
one-inch  to  the  mile,  because  if  it  is  not. ..the. ..original  outlay. ..is. ..turned  to  little  or  no 
account.  The  cost  of  publication  of  the  whole  of  the  one-inch  maps  is. ..about  one  twelfth 
of  the  whole. ..without  allowing  for. ..sale  of  some  of  the  copies.  Such  a  sum. ..is  altogether 
insignificant  in  comparison  to  the  first  outlay. 

ThuiUier  then  quoted  Thomas  Oldham’s  request  for  one-inch  maps  to  facilitate 
“  a  careful  investigation  of  the  Salt  Range  and  lead  to  ,  a  sound  knowledge  of  the 
geologv  of  all  the  North-West  Himalayas  [  144  j1”.  The  one-inch  maps  were  duly 
lithographed  by  John  Walker2. 


Himalayan  Areas 

One  of  Thuillier’s  most  unsatisfactory  jobs  was  the  preparation  of  a  map  of 
Nepal  that  was  called  for  in  1855.  The  onl}-  professional  materials  were  the  positions 
of  the  snow  peaks  sketched  by  Charles  Crawford  in  1802,  and  fixed  by  the  triangula- 
tors  in  recent  years.  After  consulting  Brian  Hodgson,  Resident  from  1833  to  1844, 
and  George  Ramsay,  Resident  in  1855,  he  reluctantly  passed  a  compilation  that 
“  cannot  pretend  to  a  geographical  performance  of  even  ordinar}-  accuracy  or  value”, 
and  had  50  copies  struck  off  as  a  “preliminary  sketch”3. 

In  preparing  his  map  of  Kurnaun  and  the  Rohilkhand  tarai  f  188  ],  Batten  waB 
assisted  by  William  Jones  [  rv,  451  ],  now  Executive  Engineer  at  Naini  Tal,  who 
found  the  local  Atlas  sheet  most  misleading  in  the  place-names  and 
details  of.. .mountains,  minor  streams,  and  the  position  of  villages.  On  all  these  points  most 
valuable  information  is  to  be  proc  ured  from  the  civil  authorities,  Messrs.  Strachey4  and  Batten. 
Indeed,  the  latter  gentleman. ..appears  to  possess  an  intuitive  knowledge  of  the  way  a  hill 
ought  to  slope,  if  not  always  actually  of  the  way  it  does  slope. 

Lieutenant  Henry  Strachey  during  his  enterprising  journey  in  1846  threw  together  all  the 
materials  that  he  had  the  means  of  collecting,  ...and  Lt.  R.  Strachey,  of  Engineers,  will... 
doubtless  contribute  some  valuable  information6  [  rv,  419  ;  v,  86,  187-8  ]. 

The  J-inch  topographical  survey  of  the  north-west  Himalaya  carried  out  bet  ween 
1848  and  1854,  was  mapped  in  fourteen  quarter-inch  degree  sheets  [  208,  330-1  ; 
pis.  6,  10  ]6.  The  Surveyor  General  had  been 

most  anxious  that  the  final  fair  map  should  be  sent  home  for  publication  as  early  as 
possible.  ...  The  revenue  maps  of  the  trans-  and  cis-Sutlej  districts  will  be  transmitted  to 
England  next  year,  after  which  your  map  will  lose  much  of  itB  value  as  material  for  compila¬ 
tion  in  the  same  sheets  of  the  Atlas.  To  expedite  the  preparation  of  the  final  fair  maps,  Mr. 
W.  Scott  advises  that  it  should  be  divided  into  degree  sheets  similar  to  the  Bombay  degree 
maps  of  the  Dekhan  [  rv,  240,  306  ;  v,  191  ;  pi.  6  ]7. 

These  were  then  reduced  and  drawn  at  Debra  Dun,  outline  by  w.  h.  Scott, 
hand-printing  by  w.  c.  Bolst,  and  brush-shaded  hills  by  James  Peyton.  One 

1  DDd.  21  (  177-84  ),  from  SG.,  22-3-62  ;  46  (  6  ),  note  by  John  James,  7-2-62.  1  Markham  (  407  ). 

1  c.  Sketch  map,  Nepal,  1855  ;  gbo.  Lib.  D  (  2  ) ;  DDn.  663  (  3  ),  DSG.  to  SG.,  6-1-57,  554  (  16  ),  to  n>., 
17_o_57.  4  John  Strachey  (  1823-1908),  bcs.  DC.  Kumaun  ;  bro.  to  Ricbd.  &  Henry;  m.  Katherine 

JaDe  Batten.  ‘DDn.  461  (  284  ),  min.  by  Thomason,  no.,  6-2-47  ;  465  (  27-30  ).  Jones  to  SG.,  17-1-48  ; 
man  lair  drawn  and  litho.  Calcutta,  1851  ;  DDn.  562  (  69  ),  DSG.  to  SG.,  26-6-51.  •meio.  8  (  26—42  ), 
ma  ,  incl.  index  and  notes  ;  JO  Cal.  (  239  ).  ’DDn.  691  (  138  ),  SG.  to  Dn  Yernet,  7-11-51. 
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set  was  sent  to  London  for  incorporation  into  the  Atlas  sheets,  whilst  a  second 
6et  was  sent  to  Calcutta  to  be  lithographed  in  four  colours1  a  process  that  was  new 
to  India  [  329  ].  The  survey  w  as  also  embodied  in  John  \\  alker’s  IG-mile  "Map  of 
the  Punjab,  Western  Himalaya,  and  adjoining  parts  of  Thibet”,  editions  of  1854 
and  18592.  . 

Very  little  of  the  original  survey  was  omitted  on  the  J-inch  reductions,  with  the 
result  that  drawing  and  lettering  were  much  too  fine  and  congested.  Printing  in 
colours  was,  moreover,  new  to  the  Calcutta  office,  and  much  experimental  work 
was  involved.  By  1859  only  one  of  the  engraved  Atlas  sheets  had  come  out  from 
England,  and  the  Surveyor  General,  being  pressed  for  maps  of  Garhwal,  called  on 
Thuillier  to  press  on  with  his  coloured  prints  which  were  giving  difficulty  [  330 
Thuillier  replied  that  . 

the  reproduction  of  these  intricate  degree  sheets. ..has  had  my  very  best  attention  for  a  long  time 
past,  and.  I  only  regret. ..that  you  should  have  had  to  repeat  your  wishes. ..so  often.  ...  A 
commencement  will  be  made  at  once  with  one  of  the  easiest  sheets,  ...  and  the  whole  resources 
of  the  Press. ..will  be  put  upon  it.  ...  As  soon  as  our  first  specimen  is  ready  it  shall  be  submitted 
for  your  inspection,  and. ..everything  practicable. ..shall  be  done  to  produce  these  degree  sheets 
in  a  manner  worthy  of  the  Department3. 

The  full  atlas  was  satisfactorily  completed,  and  despatched  from  Calcutta  early 
in  1862  and  won  a  prize  medal  at  the  London  Exhibition  of  that  year  [  331  ]4. 

Montgomerie’s  i-inch  Map  of  Kashmir ,  completed  in  April  1S59  was  laid  before 
the  Governor  General  who  wrote  a  personal  letter  to  congratulate  the  Surveyor 
General  ;  "I  never  saw  a  more  perfect  or  artist-like  production  of  its  kind”6.  The 
map  won  equal  commendation  in  England  where  it  was  lithographed  in  1861  [  238  ]6. 
The  more  extensive  Jffiich  map  was  completed  in  January  1861,  and  taken  to 
England  by  Waugh  on  his  retirement.  800  copies  were  lithographed  in  England, 
whilst  other  copies  were  struck  off  at  Debra  Dun  from  the  second  fair  drawings 
Other  maps  followed  some  years  later  [  239  ]. 


South  India 

Except  as  possible  material  for  the  Atlas  of  India,  neither  Everest  nor  Waugh 
were  at  all  interested  in  maps  of  Bomba}-  and  Madras.  Manuscript  maps  of  all 
Madras  districts  had  been  supplied  before  1830  [  ra,  279  ]  and  there  were  also  maps 
on  the  16-mile  scale.  In  1822  Arrowsmith  had  published  his  quarter-inch  Atlas  of 
the  South  Peninsula  in  18  sheets  [  m,  288  ]  but,  since  the  abolition  of  the  post  of 
Deputy  Surveyor  General  at  Madras,  responsibility  for  maps  had  rested  with  the 
Chief  Engineer,  who  was  in  no  position  to  undertake  further  compilation  [  ill,  276-9  ; 
rv,  328]. 

In  1854,  a  firm  of  Madras  publishers,  Pharoah  &.  Co.,  published  an  Atlas  of  the 
Southern  Part  of  India,  containing  27  district  maps  on  16-mile  scale,  13  circar 
maps  of  the  Nizam’s  Dominions,  21  maps  of  towns  and  cantonments,  with  a  48- 
mile  Map  of  the  Peninsula  of  India,  extending  south  from  Allahabad,  compiled  iD 
1854  by  Colonel  f.  H.  Scott,  Deputy  Quartermaster  General  of  the  Madras  Army. 
All  these  maps  were  engraved  by  j.  &  0.  Walker,  of  London7. 

In  1859  the  Surveyor  General  suggested  to  the  Chief  Engineer  that  it  might 
be  possible  to  publish  district  maps  for  the  whole  presidency,  on  the  one-inch  or 
half-inch  scale,  from  the  material  at  Calcutta8.  This  material  was,  however,  much, 
too  old  to  be  worth  the  expense,  and  the  provision  of  new  maps  was  left  for  the. 
newly  formed  Revenue  Survey  Department  f  280  ]. 

There  was  a  similar  dearth  of  maps  in  Bombay  and  Sind,  and  the  few  available 
sheets  of  the  engraved  Atlas  of  India  w-ere  long  out  of  date. 

.  1  DDa.  547  (340),  SG.  to  Mil.  Dept.,  23-6-55;  665  (  54  ),  to  D.SG.,  14-5-55.  * 10  Cat.  (232). 

* DDn.  668  (  116  ),  JDSG.  to  SG.,  17-6-59.  'OR  Topo.  1859-62  (  19  ),  SG.,  S-l-02  ;  aekd.,  ssi.,  31-5-02  • 
DDn.  30  (  171  ),  John  Walker  to  SG.,  19  -9-62.  ‘DDn.  670  (  101  ),  18-7-59.  • JRQS .,  m  (clxx). 

’Markham  (  191,  407-8  )  ;  10  Cal.  (  8S,  313  )  obo.  Comp.,  L-10-4.  *635  (  425  ),  18-3-58  ;  DDn.  670  (  39  ), 

SG.  to  DSG.,  13-4-59. 
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Map  Drawing 

In  1844  the  permanent  staff  of  the  Calcutta  Drawing  Office  under  the  Chief 
Draughtsman,  John  Graham,  numbered  3  East  Indian  and  10  Indian  draughts¬ 
men,  whilst  any  number  of  extra  draughtsmen  could  be  engaged  for  a  particular 
job  and  charged  on  contingent  bill.  There  was  a  constant  call  for  maps,  and  the 
making  of  manuscript  copies  had  to  be  strictly  controlled.  The  capacity  of  the 
Government  Lithographic  Press  was  entirely  inadequate,  and  only  fit  for  the  simplest 
of  drawings.  There  were,  however,  several  private  presses  [  iv,  311-3 ;  v,  325  ]. 

Copying  b}-  hand  was.  of  course,  most  wasteful  and  uneconomical.  Having 
given  an  estimate  of  Rs.  1,440  from  a  private  press  for  printing  150  copies  of  the 
Gwalior  map  [  315  ],  Thuillier  reported  that  for  the  same  sum  he  would  get  only 
•6  or  7  hand-made  copies,  and  that  a  single  copy  would  take  a  full  six  months  to 
draw1.  He  refused  to  take  up  special  work  without  definite  orders  from  the  Surveyor 
General  or  the  Supreme  Government  [  313  ]. 

An  outstanding  feature  of  the  early  maps  had  been  the  beauty  of  the  hand¬ 
printing,  but  the  low  standard  of  handwriting  in  angle-books  and  field  work  was 
a  constant  anxiety  to  ine  Surveyor  General,  who  lamented  the  poor  craftsmanship 
of  the  average  assistant,  and  called  on  Thuillier  to  produce  a  plate  of  specimens  ; 

Good,  clear,  neat,  clean  handwriting  is  so  valuable  in  the  affairs  of  life  that  no  greater  boon 
can  be  conferred  on  a  young  man  than  teaching  him  good  habits  of  writing.  ...  Appropriate 
copies  of  examples  in  penmanship  are  crying  wants.  ...  To  lithograph. ..approved  specimens 
for  distribution  is. ..well  calculated  to  produce  uniformity,  system,  and  style  throughout.  ... 
Manly,  steady,  neat  hand  should  be  the  chief  aim.  ...  The  copy-book  might  be  prefaced  by  a 
few  introductory  remarks  on  the  importance  of.. .legible  writing  for  records,  especially  for 
scientific  purposes.  ...  100  copies  for  the  Department  generally2. 

He  did  not  think  that  the  brush-drawing  of  hills  was-  a  suitable  guide  to  the 
-engraver  or  lithographer,  in  spite  of  its  artistic  effect  ; 

Doubtless  the  power  of  expression  which  brushwork  gives,  aided. ..by.. .variations  in  colour 
and  tints,  ...  enable  the  surveyor  to  produce  a  drawing.,  .as  far  surpassing  pen-and-ink  as  almost 
a  painted  picture  does  an  engraving.  But  suoh  pictures  cannot  be  multiplied  for  publica¬ 
tion  except  in  pen-and-ink  style.  ...  Unfortunately.. .transfer  from  the  brushwork  style  to  the 
engraved  is  left  to  the  engraver,  a  person  generally  of  city  origin  and  training,  who  may  never 
have  seen  a  hill.  ...  I  have  known.. .very  scrupulous  surveyors  who.. .made  the  transfer  to  pen- 
and-ink  style  themselves,  rather  than  leave  to  it  the  engraver.  ... 

Plans  have  to  be  published.  ...  If  the  field  survey  was  done  in  black-and-white. ,.06  initio 
...the  result  could  be  put  on  stone  or  copper  at  once  by  the  art  of  heliographio  engraving8. 

He  called  for  care  in  the  selection  of  place  names  when  reducing  to  small  scale  ; 

When  the  names. ..are  too  numerous.. .some  must  be  omitted.  ...  Selecting  those  which 
are  to  be  retained. ..can  be  better  performed  by  a  person  intimately  acquainted  with  the 
country  than  by  a  stranger.  ... 

To  render  these  general  maps  more  useful  to  engineers,  surveyors,  and  other  professionals, 
every  trigonometrical  station  should  be  given  and  its  height  recorded.  The. ..heights  furnished 
by  our  computations  are  referrible  to  the  upper  marks.  ...  The  height  of  the  ground  would  be 
more  useful  for.. .the  configuration  of  the  country*  [  63  ]. 

During  the  period  of  military  activity  following  the  mutinj^,  there  was  urgent 
call  for  maps  to  replace  the  old  district*maps  ; 

Demand  was  daily  increased  by  the  influx  of  new  regiments  and  new  civil  officers  proceeding 
to  reoccupy  the  stations  which  had  been  so  completely  destroyed.  ...  Instead  of  attempting 
to  reproduce  duplicates  of  the  existing  small  map3  of  districts  which  are  not  always  the  most 
intelligible  to  the  general  traveller,  it  seemed.. .far  preferable,  both  as  regards  time  and  general 
usefulness,  to. ..bring  a  single  map  embracing  the  seat  of  war  at  one  view  on  the  reduced  scale 
of  8  miles  to  the  inch.  For  some  time  previously  the  compilations  on  this  soale  of  Bengal  and 
North-West  Provinces  had  been  in  hand  [  312  ].  ... 

For  the  Lower  Provinces. ..the  object  was  so  very  emergent  that  it  was  necessary  for  the 
lithographer  to  insert  only  about  one  half  of  the  names.  ...  Like  all  first  works  exeouted  in 
great  haste  for  special  objects... considerable  defects  will  creep  in.  The. ..map  was  meant 
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dually  as  n  guide  l c>  Imujis  going  up  the  Trunk  Road,  and  consequently  il  is. ..incomplete  in 
many  respects.  although  it  solved  admirable  purposes  in  time  of  great  need  |  314-5.  4S3  j.  ... 

The  Hon'hlo  Courl  have  strongly  remarked  on  the  crowding  of  the  names  ol' some  of  our 
Revenue  Survey  maps  on  I  he  geographical  scale  from  which  all  our  compilations  arc  made. 
The  necessary  omission  of  names  to  suit  the  scale— -about  one  name  in  three  for  Rengal  must 
be  arbitrary  on  (lie  part,  of  the  draftsman. 

Thuillier  thought  that  the  later  revenue  survey  maps  showing  village  boundaries 
made  it  easier  to  decide  on  the  relative  importance  of  village  names  [  297  ]  ; 

The  Revenue  Survey  of  the  n.w.  Provinces  was  for  t tie  most  parts  a  hasty  and  imperfect 
operation.  The  maps  were  never  deposited.. .in  the  Surveyor  General's  office.  In  fact  the 
survey  was  never  generalized  properly  by  the  Surveyors,  whose. ..original*  were  the  barest 
skeletons,  anti. ..not  forthcoming  for  many  districts.  ...  Very  serious  and  sad  neglect  took  place 
ns  regards  proper  connection  with  the  triangulatioii,  and  consequently  we  have  always  been 
in  difficulties  regarding  the  geography  of  that  part  of  the  country  [  iv,  2 tS  ;  v,  313  ].  ... 

It  is  a  remarkable  fact  that  20  years  after  the  survey  of  the  n.w.  Provinces.. .no  complete 
and  accurate  general  map  yet  exists,  and  the  difficulty  I  have  had  in  [Hitting  the  materials 
together  has  been  immense  [  313-4  j1. 

Type-printing  of  names  on  the  manuscript  maps  of  Revenue  Surveys  was  first 
introduced  by  Gastrell  about  I860,  and  it  was  in  that  year  that  Thuillier  drew 
attention  to  the  great  advantages  of  using  stamps  and  dies  for  symbols  and  lettering  ; 

The  published  maps  of  the  Ordnance  Survey... arc  so  universally  admired.. .by  both  profes¬ 
sional  and  non-professional  persons,  and  are  so  inexpensive,  that.. .this  Department  should 
without  further  loss  of  time  have. ..constant  reference.  ...  Many  mechanical  aids  and  contriv¬ 
ances  are  employed  in  producing... these  maps,  both  as  regards  ornamentation,  and  the  extra¬ 
ordinary  uniformity  of  the  writing.  ...  This  is  attained  by  means  of  punches. ..of  metal  made 
expressly  for  the  purpose.  ...  Certain  portions  of  the  maps  have  only  to  be  stamped  with  these 
punches  or  dies  to  obtain. ..the  required  effect  of... different  description  of  ground,  trees,  grass 
wastes,  swamps,  ...  blocks  of  houses.  ...  The  labour  is  thus  reduced. ..whilst  the  result  is. ..so... 
uniform  and  perfect  as  to  leave  nothing  to  wish  for.  In  like  manner  the  exact  size  of  all 
capital  and  common  letters  are  regulated  by  means  of  gauges.  ... 

I  have. ..indented  for  a  single  set  of  these  punches  or  dies.  ...  Should  we  find  them  answer  1 
propose  indenting  for  a  sufficient  number  to  meet  the  wants  of  the  whole  Department2. 

Orthography 

The  transliteration  and  orthography  of  place-names  is  a  matter  of  extreme 
interest  to  map-makers,  and  Markham  devotes  15  pages  to  the  subject  [  1 : 248-50  ; 
hi,  297  ;  iv,  31-1  ]3.  Everest  prescribed  the  system  of  William  Jones  for  the  Trigo¬ 
nometrical  Survey  whilst  the  Revenue  Surveyors  preferred  that  of  John  Gilchrist. 
Waugh  not  only  maintained  Everest's  orders,  but  extended  them  to  the  Revenue 
Survey  with  some  modification. 

Use  Italian  vowels  and  no  others.  Expunge  the  letter  U  altogether  ;  adopt  OO  for  the 
long  sound  as  in  boot- ,  using  A  for  the  short  sound  as  in  but. 

Express  the  harsh  sound  of  C  by  K,  and  the  soft  sound  by  S,  whereby  C  as  an  independent 
letter  becomes  expunged.  Express  the  soft  sound  of  J  and  G  universally  by  J.  ... 

Dispense  with  the  re-duplication  of  consonants  as  much  as  can  be. 

Drop  superfluous  letters. ..wherever  they  are  so  weak  as  to  make  it  a  matter  of  doubt  whether 
they  ought  to  be  pronounced  ;  ...  example,  HYDRABAD.  ... 

It  is  as  w'ell  not  to  interfere  with. ..names. ..familiar  by  long  use  ;  example  Calcutta. 

The  sound  F  never  to  be  expressed  by  PH4. 

Uniformity  could  not,  however,  be  enforced  throughout  a  vast  country  with 
such  diverse  languages  and,  writes  the  author  of  a  volume  of  routes  in  1853, 
a  fixed  orthography  of  names,  except  such  as  are  historically  established,  must  be  acknowledged 
to  be  unattainable.  Gilchrist  and  others  attempted  to  introduce  a  universal  alphabet,  and  of 
course  failed,  not  .because  the  scheme  is  in  itself  altogether  impossible,  but  because  people 
will  not  take  the  trouble.  ...  The  authority  to  whom  we  should  be  best  disposed  to  bow  is  the 
Survey  Department  because,  being  actually  present  at  each  place  noted  in  the  survey,  and 
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coming  in  contact  with  its  inhabitants,  the  Surveyors  are  most  likely  to  be  correct.  Hut  here 
we  have  unfortunately  no  such  guarantee  for  accuracy,  ...  for  except  a  Surveyor  be  also  to 
some  extent  a  philologist. ..his  orthography  will  be  just  as  fantast  ic  ns  his  neighbours1. 

General  Walker  thus  reviews  the  subject  in  1879  ; 

Colonel  Everest  endeavoured  to  bring  into  general  use  Sir  William  Jones’ met  IkhI.  which 
is  at  once  elegant  and  phonical.  ...  That  method  gives  to  all  vowels  their  Italian  sounds,  and 
as  the  difference  between  the  English  and  Italian  sounds  are. ..very  considerable,  ...  the  sur¬ 
veyors. ..got  into  the  way  of  using  EE  for  the  Italian  I,  and  GO  for  the  Italian  U,  and  of 
spelling  generally  in  the  manner  that  is  most  natural  to  most  Englishmen. ... 

In  1871  the  Government  of  India  made  arrangements  for  the  introduction  of  a  uniform 
system  of  spelling  throughout  India.. .prepared  by  Sir  W.  W.  Hunter2. 

The  Surveyor’s  difficulty  has  always  been  to  reduce  to  English  spelling  the  place- 
names  of  a  tribal  area  where  the  inhabitants  have  no  written  language,  and  where 
their  spoken  words  can  hardly  he  rendered  into  either  English  or  Italian  sounds. 
The  language  expert  may  solve  his  difficulties  by  the  use  of  strange  diacritical 
marks  which  can  seldom  he  used  on  the  maps.  The  Surveyor  in  charge  cannot 
deal  personally  with  the  thousands  of  plaee-names  collected  in  one  season — neither 
he  nor  his  assistants  can  all  be  linguists — and  it  is  not  every  district  or  political 
officer  who  is  prepared  to  verify  all  the  place-names  collected. 


Custody  and  Distribution 

Local  officers  suffered  sadly  from  the  general  absence  of  printed  maps  [  nr.  274-5  : 
v,  ■■jio-i  ].  The  Surveyor  General  writes  to  the  Magistrate  of  Mymensingh  in  1844  : 

I  am  prohibited  from  furnishing  any  maps.. .without  the  express.. .sanction  of  the  Govern¬ 
ment,  communicated  through  the  Secretaries  at  the  bend  of  Departments  [  m,  288-90  j. 

With  respect  to...Mymensing,  ...  a  map  of  that  zillah  was  compiled. ..for  the  use  of  the 
Judge  and  Magistrate.  The  copies  were.. .furnished  on  6th  June  1837,  on  a  scale  of  4  miles  to 
an  inch,  compiled  from  KennelFs  map  and  Captain  Wilcox’s  survey  [  in,  16  ].  On  the  10th 
July  a  map  of  the  whole  division  of  Dacca,  Jalalpur,  and  Mymensing  was  furnished  to  the 
Commissioner,  ...  and  again  on  the  18th  July  a  map.. .for  the  use  of  the  special  Deputy 
Commissioner. 

These  maps,  though  very  incomplete,  contained  all  the  information  we  have  of  those 
districts.  ...  There  are  no  data  for  exhibiting  the  boundaries  of  thanes  and  porgunnuhs.  As 
the  Revenue  Survey  progresses,  the  district  will  come  to  be  regularly  surveyed,  and  the  import¬ 
ant  information  which  you  require  will  become  available®. 

In  1845,  Wroughton  protested,  against  a  request  from  the  Deputy  Governor 
that  he  should  lend  maps  to  the  railway  officers  to  he  copied  and  returned.  It  was 
never  forgotten  that  maps  lent  to  Jervis  under  Government  sanction  had  not  been 
returned  [  iv,  308  ].  Standing  orders  were  that  no  original  maps 
of  which  no  transcript  exists  shall  bo  sent  out.  ...  When  copies.. .ore  ordered  by  (he  Governor 
General  in  Council,  or  by  the  Governor  General,  such  copies  are  to  be  uiudo  in  the  Surveyor 
General’s  office  alone.  ...  Original.. .maps  being  onco  allowed  to  go  out  of  the. ..office,  their  safety 

can  be  no  longer  secured . An  original  record.. .it  is  liable  to  loss  or  destine!  ion.  ...  Material 

injury  befell  a  very  valuable  map  in  passing  between  the.. .office  and  the  Lithographic  Press,  and 
every  enquiry  failed  to  discover  the  party  who  luul  occasioned  the  mischief.  ... 

The  railway  establishment  very  recently  effected  a  copy  of  maps.,  .at  the  Surveyor  General  s 
office,  an  arrangement  that  could  easily  bo  followed  by  Mr.  Simms  and  the  engineer  officers 
attached  to  him.  ...  Every  reasonable  convenience  would  be  afforded1. 

In  1846  he  had  to  report  an  apparently  purposeless  robbery, 
chiefly  of  old  fieldbooks,  ...  by.. .persons. ..who  have  hod  daily  access  to  the  office.  Strong 
suspicion  attached  to  a  khaloslieo  of  the  Mathl.  Instrument  Maker’s  Department.  ...  The 
matter  is  now  under.. .judicial  investigation.  ...  Our  loss  is.. .estimated  at  about  150  or  165 
books.  ...  Several  were  transcripts  ;  of  these  the  originals  exist  in  England®. 

This  was  reported  to  London,  watchmen  were  engaged,  and  an  order  issued 
for  a  monthly  ”  muster”  or  check  of  all  records.  The  Registrar  reported  that. 

1  Madras  BotUm  <  prof. ).  -GTS.  Syn.  vn  (  prof.,  xii ) ;  jtw.  Nov.  1879  ;  Thuillitr  &  Sinytk,  1875 
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the  chief  bulk  of  the  records,  including  maps,  fieldbooks,  etc.,  remains  at  your  Presidency  office. 
These  are. ..under  charge  of  the  Deputy  Surveyor  General,  but. ..Mr.  Graham  has. ..looked  to 
the  care  and  safe  keeping  of  the  whole  of  the  documents,  office  furniture,  instruments,  etc., 
with  the  exception  of  the  Reports  and  Computations  of  the  g.t.  Survey,  which  were. ..under 
Mr.  De  Penning’s  custody,  and. ..since  his  death  devolved  to  the  care  of  the  computers. 

A  large  assortment  of  records,  instruments,  and. ..stores  are  with  your  field  office,  the 
charge.. .whereof  have  hitherto  been  entrusted  to  the  Registrar.  ...  There  are  sundry  reports, 
plans,  and  computations  of  the  g.t.  Survey.. .which  are. ..under.. .the  Chief  Computer. 

He  recommended  the  appointment  of  a  responsible  officer  and  record-keepers  for 
charge  of  maps  and  stores  at  the  field  office,  and  the  preparation  of  a  comprehen¬ 
sive  register1.  Closer  control  was  enforced  at  Calcutta  but,  writes  Thuillier, 
when  your  establishment  left  Calcutta  no  receipts  were  given., .for  any  of  the  books  and  records 
which  were  taken  away.  I  am  now  having  correct  lists  made.  ...  It  is  evident  that  no 
actual  minute  inspection  of  all  the  records  has  ever  before  taken  place,  and  when  the  constant 
changes  are  taken  into  consideration,  ...  and  the  different  removals  from  one  house  to  another, 
it  does  not.  appear  to  be  surprising  that. ..papers  should  be  missing. 

The  present  state,  however,  ...  is  far  from  satisfactorily  managed.  ...  In  the  absence  of 
the  Registrar  and  the  higher  salaried  writers,  the  whole  office  should  be  under  the  surveillance 
of.. .Mr.  Graham. ..in  charge  of  the  Drawing  Office2. 

After  the  transfer  of  the  map-printing  section  from  the  Government  Lithographic 
Press  in  1852  the  stock  and  sale  of  printed  maps  steadily  developed.  Of  each 
pargana  map  of  the  Lower  Province  revenue  surveys  63  copies  were  struck  off, 
and  distributed,  largely  to  Railway  and  Geological  Survey  departments,  and  have  been  found 
particularly  useful  [  iv,  209  1311  ].  Several  other  maps  lithographed — North-West  Provinces 
and  Punjab — regularly  advertised  in  the  Government  Gazette,  and  a  steady  demand  maintained. 
76  plans,  1,50,420  copies,  some  copied  on  transfer  paper  by. ..extra  draftsmen,  and  paid  for  by 
contingent  account,  but  all  the  printing  executed  by  the  fixed  establishment.  ... 

The  entire  value  of  the  work  executed  from...  15th  March  1852  to  November  1853,  aperiod  of 
20  months,  ...  woidd  yield  a  very  large  profit  indeed.  Total  number  of  copies  printed,  3,37,112 
maps — cost  of  drawing  and  printing  rupees  19,817-8 — establishment  charges  16.850-103. 

Supplies  were  now  coming  in  of  the  J-inch  district  maps  that  had  beeu  printed 
in  England,  270  copies  each.  During  1853-4,  1,759  of  these  were  distributed  to 
officials,  and  593  sold  to  the  public.  Thuillier  asked  to  be 

relieved  of  the  duty  of  selling  maps  to  private  applicants.  By  making  over.. .all  available  maps 
to  the  booksellers  of  Calcutta  they  would  be  glad  to  undertake  the  task  on  the  usual  commis¬ 
sion.  ...  In  this  manner  the  maps  would  also  receive  much  wider  advertisement  than  it  is  in 
my  power  to  give,  them  through  the  Government  Gazette  only4  [  306  ]. 

Sale  on  commission  was  approved,  and  the  following  year  Thuillier  reported  that 
all  maps  required  by  the  public  are. ..now  disposed  of  by  commission  sale,  whilst  officials... 
are  supplied  as  usual  gratis  from  this  office.  A  considerable  reduction  was  at  the  same  time 
made  in  the  price  of  all  our  lithographed  maps.  ...  I  anticipate  a  larger  revenue  from  this 
change.  ...  Its.  2,338  realized  by  sale  of  maps  to  the  public5. 

Whilst  sheets  of  the  Atlas  of  India  were  sold  in  England  at  4  shillings  each,  sale 
price  in  India  was  fixed  at  Rs.  4  for  the  public  and  Rs.  2  for  officials — Re.  I  in 
Madras.  The  current  rate  of  exchange  was  two  shillings  to  the  rupee6. 

I11  1855,  Thuiliier  asked  that  the  provisions  of  the  Indian  Copyright  Act  of  1847 
should  be  extended  to  departmental  maps  [  1 :  256-8  ;  v,  326  ] ; 

Although  every  precaution  has  been  taken  with  reference  to  the  pirating  of.. .reviews,  mag¬ 
azines,  and  other  periodical  works,  no  provision. ..has  been  made. ..to  protect  the  interests 
of  Government  with  respect  to... pirating  of  their  maps  and  plans,  ...  which. ..are  prepared  at. 
a  very  heavy  oxpenso  to  the  State  [  183,  316  ].  ... 

The  map  of  a  district.. .may  not  appear  at  first  sight  a  costly  production,  but  tho  expense... 
and  time  occupied. ..are. ..far  beyond  the  value  of  most  books.  ...  It  seems  but  equitable  that 
the  Government  should. ..[  reserve  ]  the  right  of  printing  and  publishing  the  results  of  such  n 
national  work  as  the  Survey  of  India.  ... 

A  map  of  the  Town  of  Calcutta  Sc.  Environs  which  was  prepared  in  this  office. ..and  litho¬ 
graphed  under  sanction  of  the  Bengal  Government  [  183  ]...[  has  ]  been  reprinted  facsimile,  ... 
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contrary  to  express  prohibition,  by. ..the  Government  printers,  and  issued  by  them  in  conjunc¬ 
tion  with  their  Almanac  &  Directory  for  the  current  year  at  a  greatly  reduced  price.  ... 

I  would. ..solicit  that. ..steps  may  be  taken  for  rectifying  the  defect  in  the  Act1. 
Government  had  no  wish  “  to  remunerate  itself  for  the  expense  of  the  surveys  by 
the  sale  of  its  maps.  ...  If  they  can  be  prepared  cheaper  elsewhere  than  in  your 
office,  ...  the  public  should  have  the  benefit  of  the  competition2”. 

From  1858  arrangements  were  made  for  a  freer  exchange  of  maps  between  India 
and  England,  and,  writes  the  Surveyor  General,  in  consequence  of  the  interest 
now  taken  in  Indian  affair's,  a  much  larger  number  of  new  maps  should  be  sent  to  the  India 
House.  ...  I  would  suggest. ..40  or  50  copies. ..for  the  Home  Government  and,  in  addition  to 
those  presentation  copies... issuing  in  this  country,  ...  2  copies  for  the  Topographical  Depot  of 
War  under  the. ..Ordnance  Survey3  [  iv,  451  ],  as  well  as  1  copy  each  to  the  Royal  Geographi¬ 
cal  Society,  the  Athemeum  Club4,  and  to  such  military  clubs  as  may  appear  appropriate5. 

Thuillier  urged  Government  to  encourage  wide  demand  for  maps  ; 

In  consequence  of.. .the... — extension  of  railways — the  search  for  coal  and  iron — and  other 
investigations,  the  necessity  for  good  maps.. .is  more  urgent  daily.  The  surveys  of  India  have 
not  yet  been  able  to  represent  all  the  British  districts  and  Native  States,  ...  but  very  consider¬ 
able  portions... have  been  mapped.  ...  The  results... should  be. ..available  for  all  purposes. 

The  Secretary  of  State. ..may. ..send  out  all  the  sheets  of  the  Atlas  of  India,  both  for  sale, 
and  distribution  to  officials.  ...  These. ..are  not  to  be  obtained  anywhere  except  in  this  office, 
and.. .1.. .act  as  map  seller.  ...  The  maps  of  the  Ordnance  Survey  of  Great  Britain. ..are  to  be 
obtained  in  any  number  of  shops. ..and,  as  maps  in  this  country  are  still  more  urgently  needed, 
...  equal  facilities.. .ought  to  be  given  for  obtaining  them®. 

In  his  printed  list  of  maps  for  sale,  1st  January  1861,  the  Deputy  Surveyor 
General  includes  the  following  amongst  those  available, 

either  at  the  Surveyor  General’s  Office,  or  at  Messrs.  D’Rozario  &  Co.’s  Library — Colored  &  unmounted _ 

Colored  &  folded  in  book  fashion— Colored  on  rollers  [  with  price  for  each  style  ]. 

Kumaun  &  British  Gurhwal,  compiled  with  the  latest  additions  from  the  researches  of  Captain  H.  Strachey 
in  1846,  and  Lieutenant  Richard  Strachey,  Engineers,  in  1849-April  1850 ;  scale  8  miles  to  or  1  inch 
Colored  &  unmounted  Rs.  2  [  187,  310]. 

The  Kotah  and  Chukkata  bhabur,  or  teroe  forest,  of  Zillah  Kumaon,  ...  with  the  approaches  to  Nainee 
Tal  and  Almora,  surveyed  under.. .Lieutenants  Vanrenen  and  Burgess.. .in  1851-1853,  and  compiled  in  the 
Revenue  Surveyor  General’s  Office  on  the  scale  of  2  miles  =  1  inch.  Colored  and  unmounted  Rs.  2  [  258-62  ]. 

Topographical  Survey  of  a  portion  of  the  Delhi  District,  shewing  the  principal  basins  of  drainage  and  the 
positions  of  the  old  bunds,  also  the  situations  of  the  ancient  cities  and  the  objects  of  archseological  interest, 
in  16  sections,  surveyed  by  Lieutenant  F.  Burgess.. .in  1849-60.  Scale  |  mile  to  1  inch.  ...  Colored  and 
unmounted.  Rs.  4  ;  coloured  on  rollers,  Rs.  7  [  264-5  ]. 

Map  of  Rajpootana,  embracing  the  Native  States  of  Central  India,  from  Delhi  and  Bhawulpoor  to  the 
Nerbudda  and  Taptee  Rivers,  and  from  the  Sindh  frontier  and  Gulf  of  Cambay  to  the  meridians  of  Saugor 
and  Jhansee.  ...  8  miles  =  1  inch,  in  8...sections.  7$  feet  by  6 f  feet.  Colored  and  folded  Rs.  20  [  315-6]. 

The  Province  of  Pegu,  compiled  by  Lieutenant  E.  C.  S.  Williams,  Engineers  and  Officers  of  the  Pegu 
Survey,  from  all  available  information.  Scale  8  miles  =  1  inch.  Colored  and  unmounted  Rs.  4  [  196  ]. 

The  list  includes  district  maps  of  Bengal,  n.w.p.,  and  the  Punjab,  on  4-mile  and 
2-mile  scales.  ‘‘When  district  maps  on  scale  4  miles  =  1  inch. ..are  not  available, 
the  sheets  of  the  Indian  Atlas  containing  the  required  districts  will  be  sent”.  The 
2-mile  maps  showed  village  boundaries.  “ Pergunnah”  maps  on  1-inch  scale  were 
available  for  some  districts.  There  were  maps  of  cities  and  cantonments,  and  a 
list  of  sixty  engraved  Atlas  sheets,  for  sale  to  the  public  at  Rs.  4  each1. 

Copies  and  reductions  sent  as  routine  to  the  India  House  in  London  [  in,  392-3  ]  were 
sorted  and  listed  during  ^Markham's  time  at  the  Geographical  Section  in  the  Catalogue  of... the 
Map  Room  of  the  India  Office,  published  in  1878,  to  which  reference  is  made  in  these  Records. 
As  might  be  expected  many  of  those  shown  in  this  Catalogue  are  no  longer  to  be  found  at  the 
Commonwealth  Relations  Office.  Some  have  been  deliberately  destroyed  as  being  of  small 
interest ;  some  of  nautical  interest  were  transferred  to  the  Admiralty  in  London,  whilst  others 
were  transferred  to  various  authorities  in  India  during  1924®. 

1  DDn.  661  (  159),  DSG-  to  Home  Dept.,  3-10-55.  5ib.  (  160 ),  Rev.  Dept,  to  DSG.,  26-10-55. 
“amalgamated  with  os.  1857  ;  DDn.  646  (  124  ),  from  doos.,  8-12-57.  4  Waugh’s  own  club.  “DDn.  666 

(  1 ) ,  to  DSG.,  13-7-58.  “DDn.  554  (  39  ),  DSG.  to  Mil.  Dept.,  23-8-60.  7 Map  Lists,  1858  ;  1861. 

“10  Records,  letter  to  ehf.,  R  4206/62,  20-10-1962,  re.  10  Cat. 
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Outside  Agencies  —  Departmental  :  Litho-printing  —  Photo-Lithography  — 
Postage  Stamps. 

A  Government  Lithographic  Press  had  been  started  in  Calcutta  from  1823  under 
Dr.  Nathaniel  Rind  [  m,  298-9  ],  and  several  private  presses  had  been  set  up 
later,  the  most  efficient  for  map  reproduction  being  that  of  Jean-BaptisteTassin 
f  iv,  335,  469].  From  1840.  a  section  of  the  .Government  Press  under  Ar  thur 
Sanders  of  the  q.m.g.’s  department  had  been  set  aside  to  work  for  the  Surveyor 
General  [  iv,  300,  313,  464  ]. 

When  Wroughton  took  office  as  Deputy  Surveyor  General  in  charge  of  the 
Calcutta  offices  in  1844,  he  found  that  it  was  the  regular  routine  to  lithograph 
63  copies  each  of  all  the  revenue  survey  maps  of  Bihar  and  Bengal — village — 
pargana — district — 13  copies  of  each  being  coloured  by  hand  for  immediate  distribu¬ 
tion  [  rv,  209  ;  v,  305  ].  As  a  measure  of  economy  he  proposed 

not  to  lithograph  village  maps  at  all,  inasmuch  as  the  boundaries  and  interior  details. ..are 
delineated  in  the  pergunnah  maps,  and  in  like  manner  only  to  lithograph  those  pergunnah 
maps  which  cannot  be  depicted  in  full.. .in.. .the  district  map.  ...  Also  to  color.. .only  ten  instead 
of  13  impressions.  ...  It  is  not. ..advisable  to  reduce  the  number  of. ..impressions  from  63, 
because  after  the  first  impression  the  expense  is  little  beyond  the  cost  of  the  paper. 

A  special  section  of  draughtsmen  was  engaged  for  this  hand-colouring1. 

In  November  1845  he  reported  that  the  first  four  of  the  n.w.p.  district  maps 
that  were  now  being  compiled  had  been  sent  to  press  [  iv,  289  ;  v,  305-6  ]  ; 

I  will  not  fail  to  forward  for  your  examination. ..a  copy  of  every  map  received  from  the... 
press,  and  as. ..transcripts.. .can  never  present  the  accuracy  shewn  by  the  original,  I  shall... 
send  the  latter  with  2  lithographic  copies  to  the  Hon’ble  Court  [  for  the  Atlas  ;  p.  306  ]. 

It  unfortunately  happens  that  the  lithographic  press  is  at  present  in  a  very  inefficient 
state  ;  the  establishment  is  very  limited  [327  ]2. 

He  sent  a  copy  of  the  Etawah  map  to  the  Lieutenant-Governor  as  a  specimen 
of  the  whole  series.  “A  moderate  price  would  be  fixed  to  ensure  a  demand  from  the 
public.  ...  As  300  copies  only  of  each  map  will  be  struck  off,  ...  early  intimation 
of  the  wants  of  public  officers  should  be  given3  ”. 

In  June  1847  Thuillier,  who  had  now  taken  over  charge  of  the  Surveyor  General’s 
office,  deprecated  the  abolishment  of  the  Government  Press,  describing  the 
Drawing  Branch. ..as  a  most  valuable  and  indispensable  adjunct  to  the  Survey  Department. 
...  Without  the  aid.. .of  a  Press  capable  of  producing  and  multiplying  such  records,  the  vast 
expense  of  a  survey  would  be  to  a  great  extent  negatived,  and  as  there  is  no  other  Press  in 
India  at  all  capable  of  executing  such.. .work,  the  abolition  of  the  Government  establishment 
would. ..be  attended  with  very  serious. ..detriment  to  the  public  service.  ... 

The  Press. ..is  quite  inadequate  to  the  demands  I  am  obliged  to  make  on  it.  The  great 
delay  now  made  in  bringing  out  the  maps  which  have  been  compiled  in  this  office  is  not  only 
extremely  prejudicial  to  the  public  service,  but  equally  so  to  the  pecuniary  interests  of  Govern¬ 
ment.  ...  The  maps  now  ready  for  the  Press  and  lying  in  this  office  cannot  be  lithographed 
under.. .about  seven  years,  added  to  which  the  Bengal  surveys  nowin  rapid  progress  will  provide 
such  an  overwhelming  accumulation. ..that  I  have  great  hopes  immediate  measures  will  be 
taken  to  put  the  drawing  branch  on  a  more  efficient  footing. 

During  the  past  twelve  months  only  8  of  the  n.w.p.  district  maps  had  been 
lithographed4,  out  of  a  total  of  34  that  had  been  compiled,  besides  9  one-inch  pargana 

1  brc.  14-5-45  (  21  ).  2DDn.  471  (  315-8  ),  to  SG.  4-11-45.  5DDn.  470  (  25-6  ),  16-1-16.  *70 

copies  each  had  been  sold  at  Rs.  3  a  copy  ofter  “advertising  in  all‘the  daily  newspapers  for  one  month”. 
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maps  of  Bihar.  There  lay  ready  for  the  press  19  district  maps  of  the  n.w.p.  and 
89  pargana  maps  of  the  Lower  Provinces. 

The  perfection  to  which  lithography  is  now  brought  in  England  makes  me  very  anxious 
to. ..take  advantage  of  it  and  send  some  of  the  Bengal  district  maps  home  for  publication.  ... 
I  will  undertake  at  my  own  risk  and  cost  to  try  the  experiment,  and  on  the  arrival  of  the  litho¬ 
graphed  copies,  which  I  hope  wiil  he  in  a  shorter  time  than  the  Government  Press  now  takes 
to  execute  a  single  map,  I  shall. ..compare  the  cost  with  the  Superintendent  of  the  Press1. 

With  Government  approval  two  district  maps  were  sent  home  to  be  litho¬ 
graphed  by  Wyld  &  Co.  [  iv,  294,  493  ]2,  and  150  copies  of  each  reached  Calcutta 
eight  months  later.  The  prints  were  “executed  in  the  most  beautiful  and  clear 
style”  which  “almost  bears  a  comparison  with  engraving  ”,  whilst  the  total  charge 
for  the  two  maps,  including  freight  and  insurance,  came  to  £98-2-0,  against  the 
Calcutta  estimate  of  Rs.  600,  or  £  00, 

as  the  price  of  simply  lithographing  the  Mirzapore  map  without. ..the  expense  of  printing 
and  paper.  ...  The  work  done  in  England  is  considerably  cheaper,  while  it  is  sure  and  certain 
in  its  results.  ...  Estimating  the  time  that  the  simplest.. .maps  take  in  going  through  the 
Government  Press,  I  feel  sure  that  so  difficult  a  district  as  Mirzapore  would  not  have  been  in 
the  hands  of  the  authorities  for  many  years  to  come3. 

The  Mirzapore  map  at  Rs.  6  a  copy,  and  that  of  Puree  at  4  rupees,  will  pay  the  entire  cost 
by  the  sale  of  90  copies,  for  which  we  have  subscribers’  names  recorded  [  311  ].  ...  As  the  maps 
become  more  extensively  known  the  demand  for  them  is  increased.  ...  By  multiplying  the 
number  of  copies  the  price  may  be  reduced4. 

Later  in  the  year  five  more  district  maps  were  sent  to  W yld  with  request  for  300 
copies  of  each,  100  copies  overland  and  the  remainder  by  the  Cape,  “each  district 
to  be  despatched  as  soon  as  ready”6.  The  Directors  now  ordered  that  future  maps 
should  be  sent  officially  to  India  House,  and  the  Surveyor  General  urged  that  there 
should  be  no  risk  of  infringement  of  copyright ;  “the  immense  expense  of  engraving 
the  sheets  of  the  Indian  Atlas  can  never  be  repaid  if  the  copyright  is  infringed”  [  1 : 
256-8  ;  v,  323-4  ].  He  shared  Thuillier’s  anxiety  to  speed  up  the  compilation  and 
printing  of  the  revenue  surveys  ; 

The  destructive  ravages  of  climate  and  insects... render  it  peculiary  desirable  that  Buch 
valuable  and  costly  documents  should  be  not  exposed  to  the  danger  of  being  lost.  ...  The 
best  mode  of  ensuring  a  satisfactory  compilation  under  official.. .guarantee  would  be  to  des¬ 
patch  two  manuscript  copies  to  the  India  House  by  successive  overland  mails  with  an  emergent 
indent  for  the  number  of  copies  required6. 

Manuscripts  of  five  more  district  maps  were  sent  to  India  House  at  the  end  of 
18497.  From  1861,  however,  these  district  maps  were  printed  at  the  Surveyor 
General’s  office  at  Calcutta  as  heavy  arrears  had  accumulated  in  London.  The 
pargana  maps  on  the  other  hand  went  regularly  to  the  Government  Press,  for  it 
was  impossible  to  send  them  also  to  London,  and  by  1851  their  printing  was  much 
in  arrears.  It  took  from  October  1845  to  January  1848  to  print  off  35  sheets  of 
Bihar  District. 

To  counter  the  great  shortage  of  lithographic  draughtsmen  Thuillier  repeatedly 
urged  that  a  section  of  the  drawing  staff  and  of  the  presses  should  be  transferred 
to  the  Surveyor  General’s  office  under  his.  charge  ; 

The  Press  being  under  the  Quartermaster  General’s  Department... I  consider  to  be  a  great 
mistake  ;  I  mean  the  Drawing  Branch  of  it  [  iv,  313  ;  v,  325  ].  If  we  had  it  here  attached 
to  your  office  ...  I  should  be  able  to  make  a  very  different  show.  Wroughton  said  the  same8 

Twelve  months  later  he  reported  progress  on  the  district  maps  ; 

Owing  to  the  inefficiency  of  the  Government  Lithographic  Press,  the  publication  progressed 
at  the  rate  of  about  4  to  5  districts  per  annum  only.  This  was  brought  prominently  to  the 
notice  of  Government,  and... measures  for  the  printing  of  the  maps  in  England. ..sanctioned, 
by  which.. .with  a  few  exceptions  the  whole. ..of  the  n.w.p.  districts  have  now  been  published, 
and. ..for  the  Bengal  districts. ..no  delay.. .need  be  anticipated.  ... 

>DDn.  472  (  135-40),  D.SG.  to  Ben.  Govt.,  7-0-47.  *Mirzapur  &  Puri,  despatched,  3-7-47. 
sDDn.  472  ( 401-5  ),  DSG.  to  SG„  16-3-18.  4  DDn.  470  (  92-1 ),  D.SG.  to  Govt.,  8-6-48.  sDDn.  459 

(271-2),  DSG.  to  Wyld,  29-11-48.  *DDn.  473  (  17-8),  SG.  to  DSG.,  1447— 47.  7  Bihar  or  Gaya, 

Shahabad.  Saran,  Monghvr,  &  Mklnnporc.  DDn.  462  (  321-2 ),  SG.  to  Mil.  Dept.,  13-6-49.  *DDn.  472 
(  580  ),  DSG.  to  SG.,  17-5-48. 
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Six  still  remain  in  the  Calcutta  Press,  and  from  the  constant  demand  made  for  them  un¬ 
successfully  I  can  form  no  idea  as  to  their  probable  time  of  publication.  ...  A  want  of  paper  is 
the  cause  assigned  for  their  further  detention.  ...  Until  the  Drawing  Branch  of  the  Lithographic 
Press  is  placed  under  the  control  of  this  Department. ..no  satisfactory  results  can  be  expected. 
...  Trouble  caused  in  correspondence  with  the  Press  is  extreme,  and  the  disappointments  in  the 
issue  of  a  map. ..of  more  consequence.  Not  only  the  geographical  maps  of  the  North-West 
Provinces  are  thus  in  arrears,  but  the  large-scale  Bengal  maps.. .are  greatly  behindhand1. 

Asked  if  he  could  take  over  full  control  of  the  Press,  he  replied  that  this  would 
entail  a  correspondence  with  almost  every  public  functionary  in  the  country  relating  to. ..orders 
for  the  lithographing  of  forms. ..and  returns  of  every  imaginable  description.  ...  The  superin¬ 
tendence  of  such  duties.. .is. ..totally  incompatible  with  my  present  avocations.  ... 

The  Drawing  Branch. ..is  a  distinct  matter,  ...  the  correct  copying  on  transfer  paper  of  the 
maps  of  this  Department.  ...  The  Surveyor  General  and  myself  are  the. ..interested  parties  in 
the  conduct  of  this  branch,  ...  and  therefore  desirous  of  seeing  it  put  on  an  efficient  footing.  ... 

While  the  survey  records  are  increasing,  and  have  increased  fourfold,  the  outturn  of  the 
Press  remains  in  the  same  inefficient  state  it  has  done  for  the  last  three  or  four  years.  ...  Un¬ 
less  some  immediate  steps  are  taken,  the  heavy  arrears  now  lying  in  this  office,  to  the  extent 
of  eight  years  survey,  never  can  be  retrieved. 

He  urged  the  transfer  of  the  drawing  branch  under  the  charge  of  Mr.  H.  M. 
Smith  to  the  Surveyor  General’s  office,  and  thought  that  “with... the  proceeds 
from  the  sale  of  maps... I  should  in  a  very  short  time.. .turn  this  portion  of  the  Press 
to  a  most  advantageous  account,  and  effect  a  considerable  econorrw  ”.  He  had 
arrears  of  365  maps  lying  in  his  office  awaiting  printing — 

300  pergunnah  maps — -20  district  maps,  large  scale — 31  district  and  general,  geographical 
scale — 14  index  maps.  ...  At  the  average  rate  of  progress  made  for  several  years  past,  ... 
such  an  amount  of  work  could  not  be  finished  even  in  ten  years2. 


Departmental  Litho-Printing 

In  July  1851  Thuillier  put  forward  definite  proposals  for  placing  the  map- 
printing  of  the  Department  on  a  good  working  footing  ; 

The  remedial  measures  proposed  are — 1st.  The  increase  of  the  drawing  department. 

2nd.  The  attachment  to  the  office  of  an  efficient  lithographic  press  establishment.  ... 

3rd.  Some  plan  with  the  Hon’ble  Court  of  Directors  by  which  maps  compiled  in  this 
country  may  be  sent  to  England  and  there  speedily  executed  and  returned. 

The  drawing  branch  of  your  Presidency  office  is  manifestly  inefficient.  ...  What  we  most 
require  are  good  compilers,  men  of  education  and  professional  knowledge,  who  can  be  trained 
up  to. ..put  together  discordant  materials,  and  exercise  sound  judgement.  ... 

The  want  of  an  efficient  lithographic  press  to  work  in  combination  with  this  office  has  long 
been. ..felt.  ...  It  is  only  by  a  free  and  unchecked  intercourse  between  the  press  and  the  drawing 
branch  of  this  office  (  which  does  not  now  exist  )  that  the  public  service  can  bo  carried  on.  ... 

With  reference  to. ..some  plan  by  which  maps  may  be  sent  direct  to. ..England  and  there 
speedily  executed  and  returned,  ...  the  system  now  in  force. ..meets  the  case.  These  maps 
are  beautifully  lithographed  by  Mr.  Walker,  and  returned  without  any  unavoidable  delay.  ... 

A  local  press  is  absolutely  necessary,  and. ..without  one  very  serious  impediments... would 
ensue.  If  every  trifling  requisition  had  to  be  sent  home. ..the  delay  would.. .be  prohibitory. 
At  present  many  of  the  Revenue  Survey  maps  on  the  larger  scales  are  transferred  to  the  stone 
and  distributed  to  the. ..local  authorities  with  considerable  expedition,  and  this  style  of  work  is 
well  done  in  Calcutta. 

Mr.  Wyld’s  bill  for  lithographing  II  district  maps,  ...  including  all  charges  for  freight 
insurance,  etc.,  average  Rs.  712  each  district,  of  300  impressions.  ... 

I  believe  in  a  very  short  time,  by  judicious  management,  I  could  make  the  Drawing  Branch 
of  the  Lithographic  Press  fully  pay  for  itself.  All  that  is  now  required  is  a  small  increase  of 
establishment  to  start  the  business  in  an  efficient  manner,  to  work  off  the  heavy... arrears,  and 
keep  pace  with  the  impetus  now  given  to  survey  operations  all  over  the  country3. 

Under  Resolution  of  the  5th  December  1851  the 'drawing  branch  of  the  Govern¬ 
ment  Lithographic  Press  was  transferred  to  the  Surveyor  General’s  office,  with 

*DDn.  480(81-8),  DSG.  to  SG.,  25-5-49.  ‘DDn.  562  (  116 ),  DSG.  to  Mil.  Bd.,  1-11-50.  >ib. 

112),  DSG.  to  SG.,  24-7-51. 
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additional  establishment  bringing  the  full  cost  to  Rs.  720  a  month,  including  Rs.  100 
for  the  d.s.g.  as  Superintendent1.  The  establishment  from  the  old  press  reported 
on  15th  March,  bringing  two  hand  presses  and  equipment,  which  Thuillier  considered 
quite  insufficient  for  his  needs,  especially  as  the  larger  press  was  “  a  rough  thing 
made  by  a  bazar  carpenter,  requiring  three  times  the  amount  of  labour  of  a  modern 
press”.  He  asked  leave  “  to  procure  two  new  iron  presses. ..of  the  most  approved 
construction.  ...  They  may  be  had  for  600  to  700  rupees  each”.  ... 

The  number  of  lithographic  stones  received  will  be  inadequate  to  keep  the  presses  and  the 
draftsmen  at  work.  ...  The  order  of  Government  is  therefore  requested  to  my  procuring  the 
stones,  ...  6  Imperial  and  6  Royal,  and  such  others. ..as  the. ..business  may  demand.  Lithogra¬ 
phic  stones  are  sold  by  the  weight,  from  about  5  to  6  annas  a  pound.  One  stone  of.. .imperial 
size  would  cost  at  this  rate  about  Rs.  60.  ... 

Nothing  has  been  made  over  to  me.. .to  carry  on  even  a  single  press. ..nor  can  such  articles 
...be  spared.  ...  In  order  to  save  Government  any  further  expenses. ..the  proceeds  derived  from 
the  sale  of  maps  should  be  made  available,  the  funds  obtained  in  this  way. ..now  in  my  hands 
amounting  to  about  4,700  rupees.  ... 

The  accommodation  in  the  house  occupied  by  the  Surveyor  General’s  office  being  totally 
inadequate  for  the  addition  of  the  Press,  I  have  had  it  removed  to  very.. .convenient  premises 
in  the  immediate  vicinity.  ...  It  is  of  the  first  importance  that  the  two  establishments  should 
be  as  close  together  as  possible.  As  time  and  opportunity  permit  I  am  anxious  to  make  this 
establishment  equal  to  every  description  of  printing  and  engraving  work,  for  the  want  of  which 
Calcutta  is  so. ..behind  every  other  place.  ... 

The  appointment  of  a  competent  Head  Assistant.. .is. ..of  considerable  importance.  Mr. 
H.  M.  Smith,  a  draftsman  in  the  Quarter  Master  General’s  Department  who  is  an  accomplished 
artist  in  lithographic  drawing. ..has  applied.  ...  I  have  informed  Mr.  Smith  that  I  shall  very 
pleased  to  nominate  him  provided  he  can  obtain  the  consent  of  his  immediate  superiors2. 

All  these  proposals  were  approved  except  the  appropriation  of  map  sales  ; 

His  Lordship  is  unable  to  sanction  this  proposal,  and  he  desires  that  all  savings  accumulated 
now,  and  all  that  may  be  accumulated  hereafter,  from  the  sale  of  maps,  be  forwarded  to  the 
General  Treasury.. .to  the  credit  of  Government.  You  should  always  apply.. .for  permission  to 
make  any  purchases. ..for  the  Pres33. 

Smith’s  transfer  was  effected  from  17th  April.  Three  promising  Indian  draughts¬ 
men  were  also  engaged,  and  the  Surveyor  General  agreed  that  the  services  of  all  the 
draughtsmen  of  the  main  drawing  office  should  be  available  for  litho-drawing  when 
necessary.  After  a  year’s  work  Thuillier  made  proposals  for  increasing  output ; 

The  small  establishment4  is  becoming  very  efficient  in  so  far  as  the  present  style  of  doing 
work  by  means  of  transfer  paper  is  concerned.  With  a  drag  at  starting  of  about  ten  years 
arrears,  ...  the  establishment... has  been  sufficient  to  meet  our  most  pressing  wants,  but  it 
cannot  be  expected  to  work  up  to  the  steam  power  of  the  surveys  now  in  force.  Many  of  the 
old  and  valuable  materials,  ...  therefore,  embracing  parts  of  the  country  entirely  unknown, 
but  eagerly  sought  after,  must  given  wav  to  the  pressure  caused  by  new  surveys.  ... 

An  intermediate  man  is  required... to  watch  the  press  as  the  impressions  are  coming  off,  to 
guard  against  all  imperfections  and  to  ensure  cleanliness  and  care  on  the  part  of  the  printers. 
An  East  Indian  on. ..40  rupees  would  suffice.  ...  Provision  should  be  made  for  the  stone  correct¬ 
ing,  by  the  addition  of... draftsmen  on  the  ordinary  salaries,  say  25  to  30  rupees  a  month.  ... 

The  method  of.-transler  paper  is  open  to  many  disadvantages. ..caused  chiefly  by.'.un- 
fluences  of  the  atmosphere,  which  are  so  opposed  to  lithography  that  during  the  hot  season  the 
office  hours  are  from  6  a.m.  until  noon,  impressions  not  being  pulled  after  10  a.m.,  and  the 
transfer  drawings  of  Targe_and  elaborate  maps  become  so  affected  as  to  spoil  before  they  can 
possibly  be  finished  by  the  draftsman.  Hence  large  maps. ..are  obliged  to  be  cut  off  in  small 
sections  and  put  on  the  stone  piecemeal.  Every  separate  transfer  endangers  the  appearance 
of.. .the  expansion  and  contraction  of  paper  which  must  be  applied  to  the  stone  wet  ;  the  chances 
qf  a  perfect  union  of  the  sections  is. ..extremely  problematical.  ... 

The  improvements... made  in  lithography  in  England  and  on  the  Continent  consist  of... 
engraving  on  the  alone,  ...  performed  so  exquisitely  as  to  give  results  almost  as  fine  as  copper¬ 
plate  engraving.  ...  The  art  of  engraving  on  the  stone  is  not  yet  known  in  Calcutta,  and  it 
would. ..be  a  step  in  the  right  direction  if  we  could  secure. ..a  competent  artist  from  England.  ... 
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Another  improvement  which  I  have  long  contemplated  is  the  tinted  lithography,  or  printing 
in  colors  [  319  ].  The  immense  quantity  of  coloring  work  thrown  on.. .the  draftsmen  in 
the  two  drawing  branches. ..is. ..a  heavy  expense.  ... 

Two  good  new  presses  with  the  latest  improvements  (  double  side  lever  (...sanctioned  by  the 
Bengal  Government. ..are  not  large  enougli  for  maps  of»  the  more  important  description,  ... 
the  preparation  of  which  —  cutting  them  into  several  sections  and  printing  off  on  separate 
stones  and  sheets  of  paper,  the  rejoining  of  which  is  a  most  difficult  job —  ...  detracting  greatly 
from  the  appearance.. .of  a  map.  ... 

With  good  draftsmen  and  good  presses  it  is  essential  to  have  good  Paper,  ...  otherwise  the 
labor  is  half  lost,  and  the  maps. ..are  trot  sufficiently  stout  to  bear  handling.  Nearly  all  the 
maps  published  have  been. ..put  on  the  most  flimsy  and  wretched  paper  imaginable.  ...  Great 
endeavours  have  been  made  to  obtain  a  better  article.  ...  The  Superintendent  of  the  Press 
consented  in  October  last  to  forward  inv  indent  containing  a  good  specimen  of  lithographic 
paper. ..to  the  India  House1. 

The  Directors  refused  the  services  of  a  man  from  England  to  introduce  engraving 
on  stone,  but  arranged  for  supply  of  a  larger  press  and  “first-rate  paper”3. 

In  February  1 854  ThuiUier  was  called  on  to  drop  all  map  reproduction  and  devote 
the  whole  resources  of  his  establishment  to  the  printing  of  Postage  Stamps,  and  the 
manner  in  which  he  succeeded  in  this  colossal  task  is  described  separately  [  332-5  ]. 
During  the  stress  of  this  special  work  the  number  of  presses  was  increased,  several 
new  ones  being  made  up  in  the  Mathematical  Instrument  Maker’s  workshop  under 
the  skilled  direction  of  Saiyad  Mohsin  Husain.  Further  addition  was  made  by  the 
purchase  of  presses  and  accessories  that  had  arrived  from  England  on  the  order  of  the 
Military  Orphan  Society  which  had  since  lost  the  Government  contract  for  printing3. 
The  staff  was  increased  so  that  at  the  close  of  the  emergency  the  Department  was 
altogether  in  a  very  much  stronger  position.  By  September  1855  establishment  had 
risen  to  Rs.  2,002  a  month,  and,  writes  ThuiUier, 

we  have  now...  17  large  and  small  presses,  10  of  which  are  “iron -scraper”  by  Dean  &  Sons  & 
Straker  of  London  and  Craig  [greig]  of  Edinburgh.  These  vary  in  size.. .and  are  very  fine 
machines  containing  the  latest  improvements.  ...  At  the  time  I  was  called  on  to  lithograph  the 
postage  stamps  in  February  1854  I  had  only  &  or  4  presses,  and... I  was  obliged  to  make  up 
several  wooden  presses  in  the  Mathematical  Instrument  Department.  ...  In  a  very  short 
time  eight  very  excellent  presses  of  the  “scraper and  double-side  lever”  principle  were  turned 
out,  on  which  most  of  the  Postage  Stamps  were  printed.  ... 

The  stones  are  all  imported  (  German  ),  and  those  fitting  the  largest  presses  are  beauti¬ 
ful.  ...  In  Calcutta  only  stones  of  a  very  small  size  are  procurable  ;  these  are  likewise  imported 
and  sold  at  4  to  5  annas  per  lb.  The  largest  stones  are  sold  in  England  at  2£  to  0d.  per  lb. 
We  have  no  Indian  stones  in  use,  but  I  have  seen  specimens  from  the  Asiatic  Society  of  some 
rough  pieces  obtained  from  various  parts  of  India  [  IV,  313,  466  ].  but  unless  large  slabs  of  an 
average  thickness  are  procurable,  they  will  come  into  but  little  practical  use. 

Good  paper.. .for  lithographic  printing.. .is  essential  to  produce  good  impressions.  This 
we  procure  from  England  through  the  Stationery  Department  ;  ...  we  arc  now  well  supplied 
with  the  proper  article  of  all  sizes. 

The  transfer  paper  is  China,  obtained.. .direct,  from  Canton.  ...  Such  paper  is  not  procur¬ 
able  in  the  market  here,  but  its  soft  texture  and  peculiar  property  is  the.  best  adapted  for 
lithography.  The  solution  of  gamboge  arid  isinglass  is  applied  in  this  office. 

The  transfer,  as  well  as  printing,  ink  is  made  up  on  the  premises.  ...  The  best  lamp-black 
is  made  from  turpentine  wick  lamps,  but  this  is  expensive  and  only  used  for  very  fine  work. 
The  linseed  oil  for  the  varnish  should  be  of  the  purest  quality1.  ... 

A  great  desideratum.. .is  a  good  supply  of  soft  or  ram  water  for  setting  the  stones  with  the 
sponge  during  printing  ;  for  the  want  of  this  I  was  unable  to  succeed  with  the  red  postage 
labels  for  some  time.  ...  We  now  keep  large  Pegu  stone  jars  with  tin  covers  having  lock  and 
key  to  contain  sufficient  quantity  for  the  whole  of  the  hot  weather. 

The  very  hot  months  are.. .very  hostile  to  lithography  :  after  9  or  10  o’clock  in  the  morning 
it  is  difficult  to  pull  good  impressions  [  328,  332-3  ].  ... 

Lithographic  drawing  demands  constant  practice  ;  without  this  the.  hand  fails  in  the  delicate 
work  and  becomes  unused  to  the  preparation  of  the  pens.  ... 
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In  addition  to  the  Press  attached  to  this  office,  the  Chief  Engineer  has  recently  established 
one  for,. .the  Department  of  Public  Works,  ...  whilst  all  the  ordinary  Form  work.. .is  executed 
at  the  old  Government  Press  attached  to  the  Stationery  Department1. 

To  the  Surveyor  General’s  request  that  the  sheets  of  the  Himalayan  survey  should 
be  lithographed  in  colours  [  20S.  318-9  ],  he  replied  in  June  1855  that 
at  present  owing  to  the  extraordinary  and  overpowering  heat  and  denseness  of  the  atmosphere 
it  would  be  quite  vain  to  attempt  such  delicate  work.  ...  Such  a  task  will  require  very  full  and 
careful  superintendence.  ...  It  will  be  essential  to  do  it  during  the  regular  hours  of  business  in 
the  early  morning.  ...  Each  sheet  will  require  four  separate  tracings  and  transfers  to  the  stone. 

The  hill-shading  must  be  done  in  light  black  and  printed  separately  from  the  names  ; 
...neuti'al  tint  cannot  be  mastered.  ...  Delicate  printing  will  be  necessary,  and  I  propose  to  make 
the  lamp-black  from  turpentine  wicks  which  will  give  far  better  results  than  mustard 
oil  lamps  [  333  ]2. 

The  following  year  he  reported  that  several  of  the  draughtsmen  were  now  able 
to  draw  direct  on  to  the  stone,  getting  much  better  results  than  by  the  transfer 
paper,  but  in  1857  he  had  to  apologise  for  the  poor  results  of  two-colour  printing 
on  Lumsden’s  sketch  map  of  the  Kurram  valley  [  pi.  2  ]  ; 

The  attempt  at  expressing  the  ground  in  chalk  on  the  stone  and  by  separate  printings  has 
not  been  so  successful  as  I. ..hoped  for.  ...  As  this  is  the  first  time  we  have  executed  such... 
work,  allowances  must  be  made.  ...  I  look  forward  to  being  soon  able  to  turn  out  a  sketch  map 
of  this  nature  in  considerably  less  time3. 

Two  years  later  Waugh  again  pressed  for  the  Himalaya  sheets,  and  while  regrett¬ 
ing  that  no  start  had  yet  been  made  Thuillier  replied  that 

the  difficulty  and  labour  is  so  great  as  to  make  me  despair  of  ever  being  able  to  meet  your 
expectation  or  your  wishes.  ...  [  He  described  ]  the  very  intricate  nature  of  these  plans,  ... 
[  and  told  of  ]  the  reluctance  of  our  draftsmen  to  attempt  the  task  which  has  been  pronounced 
by  Mr.  Walker.. .to  make  even  English  engravers  hesitate.  ... 

An  attempt  must  be  made  to  print  the  topographical  details  in  separate  colours  ;  without 
this  I  have  no  hope  of  the  names  being  readable  over  the  heavy  mass  of  hill  configuration.  ... 
Printing  in  colours,  however,  is  quite  in  its  infancy  in  this  office  and,  until  we  are  supplied  with 
the  very  purest  materials. ..which  are  not  to  be  found  in  Calcutta,  and  until  we  have  better  and 
more  educated  printers,  ...  I  fear  no  great  progress  can  be  expected  in  an  art  which  has  not 
very  long  been  fully  developed  even  in  England.  ... 

As  soon  as  our  first  specimen  is  ready  it  shall  be  submitted  for  your  inspection4. 

Work  went  better  than  expected  and  Thuillier  reported  two  months  later  ; 

The  hills  have  been  drawn  on  the  stone  in  chalk  and  the  other  details  by  the  usual  transfer. 
The  indexing,  or  registering,  of  the  paper  on  four  different  stones  is  so  difficult  and  uncertain 
owing  to  the  unequal  expansion  of  the  paper  on  different  dayB,  and  by  different  wettings,  as 
to  render  it  very  improbable  that  we  shall  be  able  to  succeed  with  the  heavier  sections.  The 
present  one  had  to  be  redrawn  and  retransferred  several  times.  ... 

The  hill  shading  I  think  will  answer  well  ;  ...  Mr.  Musgrove  will  improve  as  he  goes  on. 
This  is  the  first  attempt  only.  The  black  writing  contrasts  well  with  the  soft  chalk  shading, 
the  results  being  produced  from  different  stones  and  by  separate  printing.  The  drainage  being 
blue  relieves  the  hill-shading,  and  looks  very  well.  ...  We  are  very  badly  off  for  the  red  colour 
which  is  very  hostile  to  clear  printing,  but  I  have  sent  to  England  for.. .colours  of  all  kinds.  ... 

The  lines  of  latitude  and  longitude  and  margin  are  in  blue.  This  is  necessary  for  preserving 
the  true  values  and  positions  of  the  sites  of  places  which  we  find  must  be  of  the  same  colour 
and  printing  os  the  streams  to  which  they  have  such  close  proximity.  We  are  now  engaged  in 
trying  to  effect  better  registration  by  means  of  ^tracing  and  drawing  all  details  on  the  stone5. 

In  January  1862  the  complete  set  of  14  sheets,  with  an  extra  sheet  for  index  and 
title,  was  issued  in  atlas  form  [  208,  319  ;  pis,  6,  10  ]6.  Montgomerie  was  the  first  to 
send  his  congratulation  ;  “  I  am  delighted  to  hear  that  you  have  finished  the  degree 
sheets.  What  a  triumph  over  the  Geographer  [  John  Walker  ]  and  the  Indian 
sea.  Your  Atlas  will  be  well  worthy  of  a  place  in  the  Exhibition  ”  7.  Thuillier 
was  proud  to  report 

These... elaborate  maps,  on  the  scale  of  four  miles  to  the  inch,  delineating  this  most  difficult 
...mountainous  country,  were  executed  in  the  style  of  chromo-lithography,  each  plate  having 
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four  printings,  and  by  a  combination  of  chalk  drawing  for  the  hills  direct  on  the  stone,  with 
transfer  drawing  for  the  outline,  writing,  and  figures,  a  very  successful  result  was  produced.  ... 

A  copy  of  the  same  atlas  sent  to  the  Great  Exhibition  of  England  [  1862  ]... has. ..obtained 
for  the  Department  the  honour  of  a  prize  medal,  a  further  incentive  towards  effecting  still 
greater  improvements  in  the  beautiful  art  of  printing  from  the  stone  [pi.  io]1. 

Three  sets  of  the  atlas  were  despatched  to  England  in  May  1862,  one  copy  for 
the  Council  of  India,  one  for  Sir  George  Everest,  and  another  for  Sir  Andrew  Waugh 
under  whose  direction  both  survey  and  publication  had  been  effected  [  319  ]. 

Thuillier  was  even  better  pleased  with  the  map  covering  Johnstone’s  survey  of 
the  Derajat  [  219  ]  ;  “  The  preparation  of  this  map  has  been  tedions  job,  ...  litho¬ 
graphed  and  issued  in  a  style  which  has  never  before  been  arrived  at  in  India”2. 


Photo-Lithography 

In  1856  the  Surveyor  General  applied  without  success  for  the  services  of  William 
Glynn  [  iv,  384  ;  v,  419  ],  a  keen  amateur  photographer,  to  assist  in  experiments  at 
Dehra  Dun  “  with  the  view  of  ascertaining  whether  the  art  of  photography... can 
be  applied  to. ..multiplying  copies  of  manuscript  maps,”3. 

In  1857  two  plans  were  sent  out  from  the  Ordnance  Survey  at  Southampton 
as  specimens  of  the  use  of  photography  in  reducing  maps  from  one  Beale  to  another. 
These  were  lost  in  transit  during  the  disturbances  of  1857  and,  when  asking  for 
replacements  the  Surveyor  General  asked  for  two  “complete  sets  of  1st  class  photo¬ 
graphic  apparatus  suitable  to  the  purpose  of  multiplying  plans  by  photography 
[  141]”.  These  two  sets  were  purchased  by  the  Ordnance  Survey  and  reached 
Calcutta  in  January  1860  but,  writes  Thuillier  in  May  1861, 

with  my  present  inadequate  staff  and  manifold  avocations  I  am  totally  unable  to  devote 
sufficient  time  or  attention  to  this  fascinating  study.  ...  Without  a  practical  photographer  of 
acknowledged  experience  on  this  particular-work  attached  to  my  establishment,  I  fear  our 
amateur  experiments  would  only  lead  to  expense  and  loss  of  valuable  time4. 

Meanwhile  Government  had  approved  the  local  purchase  of  a  camera  and 
photographic  apparatus  for  the  Kashmir  survey  where  Melville  made  good  use  of 
them  though  not  on  actual  map  reproduction  [  14 1,  235]. 

Whilst  on  furlough  during  1859,  Depree  visited  Southampton,  and  reported  on 
the  process  of  photo-zincography.  Town  plans  of  scale  1  :  500  were  reduced  to 
scale  1 :  2500  to  make  parish  plans,  which  were  then  further  reduced  to  make  6-inch 
county  plans.  The  Surveyor  General  agreed,  however,  with  the  Director  General 
of  Ordnance  Survey  that  the  system  would  be  of  little  use  in  India  for  the  reduction 
of  one-inch  topographical  maps  to  the  quarter-inch  scale  ;  “  maps  would  have  to  be 
specially  drawn  for  such  reduction”5. 

From  1st  June  1862,  however,  a  small  photo-branch  was  started  at  Calcutta 
under  two  Sapper  n.c.o.’s  sent  out  from  Southampton6,  whilst  at  Dehra  Dun 
where  the  Kashmir  party  was  in  recess,  the  photographic  apparatus  was  “employed 
in  furnishing  preliminary  copies  for  current  use  until  the  originals  are  engraved 
and  published  ”.  “But  the  results,  though  exceedingly  useful,  fall  short  of  what  is 
produced  by  photo-zincography  or  photo  lithography  ”7. 

Whilst  on  furlough  in  England  in  1864-5,  Hennessey  spent  several  months  at 
Southampton  where  he  mastered  the  art  of  photo-zincography.  On  his  return  to 
Dehra  in  March  1865,  he  superintended  the  erection  of  a  press,  and  from  that  time 
onwards  trained  a  succession  of  officers  in  the  work.  Of  these  James  Waterhouse, 
of  the  Artillery,  joined  at  Calcutta  in  July  1866,  and  held  charge  off  and  on  till 
1895,  from  3rd  March  1867s. 
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During  1853,  under  instructions  from  the  Court  of  Directors,  the  Government 
of  India  called  on  the  Calcutta  Mint  to  produce  designs  for  a  series  of  postage 
stamps  ;  their  requirements  could  not  be  met  by  printers  in  England  for  two  or 
three  years.  The  Mint  designed  a  two-anna  stamp  with  lion  and  palm-tree,  and 
printed  about  a  million  of  them  in  green,  but  these  were  never  issued.  They  also 
designed  a  red  half-anna  stamp,  but  had  no  facilities  for  printing  and  in  January 
1854  Government  asked  the  Deputy  Surveyor  General  if  stamps  could  be  printed 
on  the  presses  that  were  now  installed  at  the  Surveyor  General’s  office.  On  22nd 
February  Thuillier  submitted  proposals  for  taking  up  the  work,  together  with  designs 
with  the  Queen’s  head  prepared  by  his  head  draughtsman,  Mariano  Smith1  [357,  360], 

The  accompanying  four  specimens.. .have  been  drawn  on  transfer  paper  and  struck  off  in 
a  hurried  manner.  If  these  designs  are  approved,  I  propose  to  get  them  carefully  engraved 
on  the  stone  and  then  multiplied  by  transfer  so  as  to  cover  a  moderate  size  stone  containing 
...144  stamps,  which  being  pulled  in  a  Royal  size  press,  300  sheets  maybe  obtained  in  one  day, 
and  on  an  average  one  million  per  mensem,  provided  always  that  the  drawings  on  the  stone 
do  not  become  thick  and  bad.  ... 

I  have. ..estimated.. .for  an  increase  of  only  6  presses  with  a  complement  of  working  men, 
and  two  presses  spare. ..for  transfer  purposes.  ...  The  entire  establishment. ..will. ..produce 
30  millions  of  stamps  at  a  cost  of  about  200  rupees  a  million,  not  inclusive  of  paper.  The 
paper,  of  which  specimens  have  been  furnished  from  Serampore  with  a  watermark  on  it  is  of 
too  rough  a  texture.  If  a  finer. ..paper  can  be  supplied  it  will  answer.. .against  counterfeit.  ... 

The  stamps  in  single  colour  are  the  most  easily  produced.. .[  and  ]  more  businesslike.  The 
double  colours  will  require  immense  time  and  care.  ... 

In  the  Superintendent  of  the  Press,  Mr.  H.  M.  Smith  the  Government  possess  a  most  excellent 
...public  servant  to  whom  is  due  all  the  credit  of  the  designs2. 

Government  approved  the  increase  of  establishment  and  purchase  of  extra  equip¬ 
ment  [329].  At  the  Stationery  Office,  a  suitable  paper  was 

received  from  England,  on  which  the  stamps  for  deed  and  promissory  notes  are  struck  off. 
This.. .is  well  fitted  for  lithographic  purposes,  and  being... covered  with  a  good  and  distinct 
watermark  will.. .serve  for  the  postage  stamps  until  a  more  suitable  article  is  expressly  made3. 

The  first  point  of  importance,  wrote  Thuillier,  was 
a  representation  of  Her  Majesty’s  head.  After  repeated  trials,  ...  a  bust  drawn  on  transfer 
paper  and  afterwards  engraved  upon  the  stone,  with  the  words  “India”  at  the  top. ..and  “Half 
Anna”  at  the  bottom,  was  adopted.  ...  A  sufficient  number  were  laid  off  upon  the  stone  so  as 
to  preserve  uniformity  and  to  form  a  convenient  block  of  one  hundred  and  twenty,  three  of 
such  blocks  filling  the  sheet  of  stamp  paper.  ... 

A.. .number  of  stones  were  prepared  and,  after  many  disappointments  and  unceasing 
labour,  ...  were  charged  with  the  red  vermillion  English  lithographic  ink4,  a  very  small  quantity 
of  which  I  happened  to  have  by  me,  and  a  few  hundred  sheets  were  struck  off  and  transmitted 
to  Bombay  by  the  steamer  of  the  6th  instant. 

On  the. ..English.. .vermillion  ink  being  expended,  colour  of  apparently  similar  quality  was 
obtained  from  the  Stamp  Office,  but  this  was  found  entirely  to  destroy  the  impressions  on  the 
stone,  the  proofs  coming  off  thick  and  smeared... so  as  to  render  the  stamps  unserviceable. 

Prompt  orders  were  despatched  to  Bombay  to  suspend  sale,  but  a  few  reached 
the  public.  Thuillier  made  another  trial ; 

All  the  stones.. .were  cleaned  off,  and  the  whole  of  the  materials. ..were  made  up  fresh  from 
the  purest  ingredients  obtained  from  the... dispensary,  and  in  our  own  presence,  doubtshaving 
arisen  as  the  to  purity  of  the  transfer  ink.. .previously  used.  ...  To  secure  a  good  standard,  ...  a 
careful  engraving  on  copper  has  been  made5,  ...  and  from  this  plate  transfers  have  been1 
obtained  which  are  undoubtedly  superior  to  the  former  lithographic  standard. 

With  these  precautions.. .the  blocks  were  again  formed  on  the  stones,  ...but  in  smaller, 
blocks  of.. .96  each,  ...  more  conveniently  saleable  in  equal  rupees,  and  from  the  sharpness  of 
the  transfers  from  the  copper  plate  I  fully  hoped  that  success  would  attend.  ...  Printing. ..has 
been  tried  both  early,  in  the.  morning  and  late  at  night,  and  no  pains  have  been  spared  to 
guard  against  the  defects  which  have  hitherto  prevented  them  from  being  struck  off. 

•  The  results  Avere  bitteply  disappointing  ; 

‘value  1,  4,  and  8-anna.  *DDn.  564  (  87  ),  DSG.  to  Home  Dept.,  22-2-54.  .  v?jb.  (  91  ),  from 
DSG.,  8-3-54.  4  sulphide  of  mercury.  6  by  engraver  Namiruddin. 
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It  is  evident  that  lithography  in  this  country,  and  during  the  hot  season  especially,  cannot 
be  relied  upon,  and.. .steps  should  be  taken  to  procure  proper  stamps  from  England. 

Attempts  were  then  made  to  print  in  blue ;  cobalt  was  no  better  than  Vermillion, 
but  refined  indigo  was  more  promising,  whilst  black  was  better  still ; 

The  impression  in  black  is  distinct  and  fine.  The  printing  ink — composed  of  simple  lamp¬ 
black  obtained  from  the  best  turpentine  wick  lamps — ...works  so  well  with  our  maps  that  we 
should  find  no  difficulty  in  proceeding  at  once  with  the  stamps  in  this  style.  ...  The  large 
sheets. ..do  not  print  so  well  as  the  small  ones.  ... 

I. ..recommend  that  the  half-anna  stamps  be  proceeded  with  at  once  in  simple  black 
printing,  and  in  single  blocks.  ...  The  blue  colour,  if  successful,  can  be  reserved  for  the  one- 
anna  stamp,  and  to  ensure  a  due  contrast. ..for  night  work  at  the  post  offices,  a  different  shape 
stamp  can  easily  be  adopted1. 

Further  experiments  with  indigo  were,  however,  successful,  and  on  the  5th  May 
Thuillier  reported  in  person  to  the  Governor  General  that  good  progress  was  being 
made  with  the  half-anna  stamps  in  blue,  of  which  “during... yesterday  alone,  the  first 
day  of  real  progress,  by  keeping  the  presses  at  work  double  hours  ”,  nearly  a  lac  and 
a  half  of  stamps  had  been  printed  ofF.  Arrangements  were  now  made  for  officials 
of  the  Stamp  Office  to  take  the  stamps  over  from  the  press  about  once  a  week.  On 
the  11th  Thuillier  reported  that 

the  printing  of  the  half-anna  stamps  in  blue  has  progressed  very  satisfactorily  indeed.  Up  to 
the  present  date  one  million  and  a  quarter... have  been  struck  off  and,  by  employing  our  estab¬ 
lishment  and  presses  from  6  a.m.,  until  8  p.m. — two  hours  intervening  for  refreshment — I 
am  now  able  to  obtain  about  3  lac3  per  diem.  This  number  will  be  increased  when  additional 
presses  can  be  procured,  and  for  which  due  arrangements  have  been  made  for  getting  the 
manufacture  in  Calcutta  as  Bpeedily  as  possible.  ... 

I  respectfully  solicit  permission  to  remunerate  the  printers  and  pressmen  by  payment  for 
the  number  of  extra  hours  they  are  actually  employed  daily,  which  is  equal  to  a  full  day’s 
ordinary  work.  ...  The  establishment  has  shewn  the  utmost  activity  and  good  will. 

The  Survey  bad  to  make  all  security  arrangements  because  the  Stamp  Office 
officials  declined  to  keep  the  long  working  hours  ; 

I  have  been  supplied  with  the  watermarked  paper  in  the  original  boxes  as  received  from 
England,  containing  15  reams.  ...  If  we  return  an  equal  quantity  of  paper  stamped  with 
postage  labels  every  object  is  attained.  It  will  not  be  practicable  to  lock  up  the  lithographic 
stones  in  chests  ;  they  cannot  easily  be  removed  from  the  presses.  ... 

The  press  room  is  guarded  by  a  jemadar  and  four  burkundauzes  day  and  night,  whilst 
the  room  where  the  paper  is  kept  is  locked  up  on  all  sides.  Every  person.. .is  searched  on  going 
out,  and  from. ..my  own  constant  attendance. ..I  believe  every  possible  protection  is  afforded 
for  the  safety  of  the  stamps2. 

On  the  26th  June  Thuillier  reported  that 

up  to  the  present  date  131  millions  of  the  half-anna  labels  have  been  struck  off  and  delivered 
to  the  Stamp  Office.  I  had  hoped  to  have  greatly  exceeded  this  number,  but  owing  to  the 
Ramazan  fast  of  the  Mahommedans,  which  commenced  on  the  27th  of  May  and  has  been 
strictly  observed  by  the  greatest  proportion  of  my  pressmen  and  printers,  it  has  been  found 
impossible  for  the  men  to  work  double  hours.  This  restriction  will. ..be  removed  in  two  days, 
when  we  shall  proceed  with  renewed  vigor  and  extended  means3. 

The  last  of  the  four  wooden  presses — imperial  size — double  side  lever  action — 
ordered  from  the  workshop  in  March  was  delivered  on  20th  June.  They  were 
“so  good  and  well  adapted... not  only  for  the  postage  stamps,  but  for  the  general 
mapping  business”  that  Thuillier  ordered  four  more  of  the  same  pattern4. 

The  stamps  were  scrutinized  in  the  Stamp  Office  and  20,000  blocks  were  rejected 
from  those  delivered  on  14th  July,  some  of  them  “spoilt... owing  to  the  imperfect 
cutting  of  the  paper  into  separate  sheets”.  Thuillier  commented  that 
the  whole  of  these  sheets  have  been  carefully  examined,  and  gone  through  several  hands  in 
this  office.  All  those  which  were... passable  have  again  passed  through  my  own  hands  and, 
although  a  great  many  may  be... saleable,  ...  I  am  anxious  to  allow  none  to  be  distributed  that 
are  not  really  good,  and  I  have  therefore  condemned  the  whole  with  the  exception  of  58  sheets 
which  appear  perfectly  fit  for  use.  ...  The  remaining  15, 000... I  am  quite  content  to  accept 
your  opinion  of  them.  ...  These  rejections... amount  to  scarcely  two  of  our  best  day’s  work. 

>DDn.  563  (  209  ),  from  DSG.,  28-4-54.  *DDn.  564  (  107  ),  DSG.  to  Rev.  Bd„  19-5-54.  »jb. 

(  116),  DSG.  to  Home  Dept.  *ib.  (  123),  10-7-54. 
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By  31st  July  the  last  batch  of  the  30  million  half-anna  blue  were  handed  over, 
and  a  start  made  on  the  one-anna  ; 

A  fair  contrast  with  the  half-anna  label  being  essential,  I  determined  on  again  persevering 
with  the  red  colour.  ...  By  means  of  our  improved  materials  and  the  constant  experiments,  ... 
the... one -anna  labels  are  now  printing. ..steadily. ..and,  although  more  time  and  care  are  requir¬ 
ed  in  the  manipulation,  ...  I  trust  an  ample  supply  will  be  speedily  obtained.  ... 

The  number  required,  ...  not  more  than  5  millions,  will  be  ready  within  the  present  month. 
Of  the  half-anna,  I  am  informed  that  when  35  millions  have  been  completed  no  more  will  be 
required.  On  the  present  date,  1 1th  August,  we  have... 

Half-anna,  blue,  31,743,360  labels,  value  Rs.  991,980. 

One-anna,  red,  2,562,112  „  ,,  Rs.  161,382. 

A  considerable  number  have  been  rejected  on  account  of  imperfections  in  printing,  damaged 
paper,  and  bad  cutting  of  the  treble-block  sheets  into  single  blocks.  This  was  to  be  expected 

when  we  take  into  consideration  the  extreme  haste  with  which  the  work  has  been  executed _ 

a  considerable  portion  having  been  done  by  candle-light... — very.. .inexperienced  men  we  have 
been  obliged  to  entertain  and  instruct — and  the  new  machines.  ... 

A  flaw  in  a  single  label  invalidating  the  whole  block,  about  20,000  blocks  have  thus  been 
rejected.  ...  Somewhat  relieved  by  the  quantity  in  store,  more  time  can  now  be  devoted,  and... 
better  printing  secured.  The  cutting  of  the  sheets  I  have  also  provided  for  in  this  office,  as 
their  appearance  suffered  by.. .tearing  them  in  the  Stamp  Department. 

Start  was  now  made  with  the  four-anna  stamps  in  red  and  blue  ; 

A  standard. ..has  been  engraved  and  several  experiments  made  in  printing  in  two  colours. 
...  These  labels  have  all  been  protected  by  the  watermark,  and  only  one  dozen  placed  on  each 
sheet,  with  the  double  object  of  facilitating  the  postal  accounts  and  rendering  the  printing 
easier.  ...  The  difficulties,  however,  of  the  double  printing  are  so  great  that  I  fear  it  will  not  be 
practicable  to  produce  the  four-anna  stamp  in  this  style  in  sufficient  quantities.  The  register¬ 
ing.. .of  the  paper  on  the  stones  demands  the  uninterrupted  presence  of  a  European  assistant 
of  experience.  ...  Many  sheets  will  have  to  be  rejected.  ... 

The  eight-anna  label  has  not  yet  been  commenced... because  the  Director  General... hoped 
the  4-anna  one  would  supercede  the  necessity  of  a  higher  label.  ...  A  two-anna  label  has  lately 
been  suggested  and  a  standard  is  now  engraving  for  it1. 

After  yet  another  hitch  over  the  supply  of  Vermillion,  and  the  usual  interruption 
by  the  Pujah  holidays,  printing  was  brought  to  a  close,  and  delivery  of  the  last 
consignment  made  on  28th  October,  bringing  the  total  to 


Half-Anna, 

blue, 

31,958, 

784, 

value  Rs.  988,712 

One-Anna, 

red, 

7,858, 

368, 

„  Rs.  491,148 

Four-Anna, 

red  and  blue. 

206, 

040, 

„  Rs.  51,510. 

The  standard  copper  plates  [  writes  Thuillier  ]  have  been  carefully  placed  under  lock  and 
key  under  my  own  seal  and  that  of  the  Supervisor  of  Stamps,  and  the  blocks  on  the  stones  have 
all  been  cleaned  off.  I  shall  be  prepared  to  strike  off  additional  quantities... whenever  it  is 
the  pleasure  of  Government.  ...  Every  sheet  of.. .watermarked  paper  has  been  duly... accounted 
for.  ...  The  current  duties  of  the  press  in  the  mapping  department  will  now  be  resumed2. 

During  December  and  the  following  March,  two  more  batches  of  the  four-anna 
stamps  were  struck  off,  to  the  number  of  over  one  million  labels  or  stamps.  For 
the  second  printing  they  were  set  24  to  a  block  instead  of  12,  to  economise  in  the 
watermarked  paper  and  in  printing  time3. 

In  July  1855  a  further  one  month’s  supply  of  the  half  and  one-anna  stamps 
were  called  for  and  printing  continued  as  demand  required  until  news  came  that 
the  supply  of  stamps  from  England  had  reached  Bombay  in  October4.  Four-anna 
stamps  were  completed  with  the  second  colour  and  the  last  were  delivered  to 
the  Stamp  Department  on  3rd  November.  The  final  total  of  stamps  numbered 
47,732,596,  to  the  value  of  Rupees  21  lacs,  180,668s. 

In  recognition  of  his  part  in  carrying  out  this  formidable  task — altogether  be¬ 
yond  his  duties  as  Deputy  Surveyor  General,  Superintendent  of  Revenue  Surveys 
and  Mathematical  Instrument  Department — Thuillier  was  granted  a  special  allow¬ 
ance  of  Rs.  350  a  month,  which  he  drew  from  February  1854  to  November  1855, 
He  records  that 

1  DDn.  564  ( 137  ),  DSG.  to  Home  Dept.,  11-8-54.  *  DDn.  563  (  340  ),  DSG.  to  Home  Dept.,  2-11-54. 

’DDn.  564  (  188  ),  13-12-54  ;  (  225  )  26-5-55.  ‘printed  by  Do  La  Rue  &  Co.  of  London.  5  DDn.  564 
(  259  ),  DSG.  to  Supt.  Stamps,  29-11-55. 
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the  device  for  the  stamps  and  the  success  in  printing  them  in  colours  were  entirely  due  to  Mr. 
Smith’s  unwearied  labours.  ...  Disappointment  attended  our  first  endeavours,  but  by  per¬ 
severance  of  no  ordinary  character  the  difficulties  were  at  last  surmounted,  and  the  demands... 
for.. .thirty  millions  of  heads  were  actually  complied  with  under  the  time  estimated,  and 
sufficiently  early  to  permit  of  the  introduction  of  the  new  Postage  Act  on  the  date  intended. 
This  could  only  be  effected  by  prosecuting  the  duty  double  hours  which  involved. ..superin¬ 
tendence  from  6  a.m.  until  nearly  9  p.m.  daily.  In  consideration  of  this  duty  Rs.  100  was 
added  to  Mr.  Smith’s  salary,  which  no  servant  of  the  Government  ever  more  richly  deserved1. 

Several  of  the  stones  and  plates  on  which  the  various  experimental  and  working 
designs  had  been  laid  down  were  preserved  at  the  Surveyor  General’s  office,  and  at 
various  times,  1890,  1894,  and  1915,  coloured  prints  on  common  paper  have  been 
taken,  some  being  printed  within  a  border  bearing  the  note  “Facsimile  copy,  1894 ”, 
others  with  the  printed  word  Specimen  spaced  on  the  reverse. 

In  1916  and  1922  these  9  stones  and  6  steel  and  copper  plates  were  officially 
presented  to  the  Royal  Philatelic  Society  in  London,  together  with  10  sheets  of 
specimen  stamps  [pi.  20  ]2.  These  plates  had  been  engraved  by  “Numeruddin” 
from  designs  by  Mariano  Smith  [  332  ]. 

Copies  of  letters  from  D.S.G.’s  correspondence  book  of  1852-5,  and  of  a  few 
specimen  stamps  have  been  lodged  in  the  Survey  Library  at  Dehra  Dun  [  special 
shelf,  Q  52  ].  Other  accounts  will  be  found  ; 

Report  by  Mr.  Douglas  Garth  before  the  Royal  Philatelic  Society,  9th  January  1891. 

Report  read  on  6th  March  1891,  by  Mr.  T.  K.  Tapling  after  a  visit  to  Calcutta  during  1889. 

Report  on  Postage  Stamps  o f  British  India  db  Ceylon  covering  these  two  papers,  pub.  by  the 
Philatelic  Society,  London,  1892. 

Bengal  Past  Present,  xi,  1915  (  234  .  The  Calcutta  Printed  Postage  Stamps  of  1854-5. 
Wilmot  Corfield,  Curator,  Royal  Philatelic  Society. 

Statesman,  12th  Jan.  1954,  letter  from  Ramesh  K.  Ghoshal,  16-1-1954. 

The  Indian  Archives,  vm/2,  July-Dee.,  1954.  The  Indian  Postage  Stamps  of  1854-5. 
R.  H.  Phillimore. 

*DDn.  624  (  83  ),  DSG.  to  SG.,  5-4-56.  *SG.  to  R  &  A.  Dept.,  7-1-1916  ;  bps.  to  R  &  A.  Dept., 
16/20-4-1916 ;  Royal  Philatelic  Soc.  to  SG.,  13-10-1922. 
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ADMINISTRATION  :  THE  SURVEYOR  GENERAL 

Surveyor  General  &  Superintendent  Trigonometrical  Surveys  —  Field  Office --  - 
Clerks  —  Draughtsmen  —  Computers  —  Correspondence  &  Reports  —  Finance, . 

WHEN  he  took  over  charge  of  the  Department  on  16th  December  1843,  Andrew 
Waugh  had  served  eight  years  with  the  trigonometrical  survey  under  Everest, 
and  had  acquired  thorough  knowledge  of  its  principles  and  practices,  and  of 
all  Everest’s  plans  for  the  future.  He  had  won  Everest’s  complete  confidence,  and 
during  the  eighteen  years  that  he  held  charge  of  the  double  post  of  Surveyor  General 
and  Superintendent  of  the  Great  Trigonometrical  Survey,  he  proved  an  admin¬ 
istrator  and  organizer  of  outstanding  talent,  under  whose  direction  the  trigonometri¬ 
cal  survey  was  extended  widely  on  the  soundest  geodetic  principles,  whilst  topo¬ 
graphical  surveys  and  mapping,  in  which  he  had  no  previous  apprenticeship,  were 
developed  to  an  extent  hardly  thought  of  by  Everest.  Revenue  surveys  were 
extended  in  all  three  presidencies  but,  as  in  Everest’s  time,  did  not  call  for  the 
Surveyor  General’s  personal  direction. 

Waugh  started  without  a  deputy,  for  the  post  of  Deputy  Surveyor  General  and 
Superintendent  of  Revenue  Surveys  had  been  vacated  by  Bedford  in  January 
1843,  and  was  not  filled  until  Wroughton  returned  from  furlough  in  March  1S44. 
He  at  once  took  over  control  of  the  revenue  surveys  of  the  Bengal  Presidency 
under  the  Board  of  Revenue  at  Fort  William,  and  on  Waugh’s  departure  up  country 
assumed  charge  of  the  Surveyor  General’s  offices  at  Calcutta  [  348  ].  Waugh  left 
Calcutta  in  October  1S44,  to  make  his  headquarters  at  Allahabad  for  the  better 
control  of  his  trigonometrical  parties  [  122  ].  Dehra  Dun  and  Mussoorie  were 
temporarily  abandoned. 

Allahabad  and  Benares  are  the  two  stations  specified  in  the  Hon’ble  Court’s  despatch  as 
the  most  appropriate  localities  for  my  headquarters  in  the  field  [  iv,  3x0  ].  Allahabad  may  be 
considered  the  more  eligible.  ...  Its  proximity  to  the  Karara  meridian  should  not  be  lost  sight 
of  ;  ...  operations  in  that  quarter.. .have  hitherto  proceeded  at  a  very  slow  rate  [  11  ]*. 

His  journey  by  boat  up  the  Ganges,  accompanied  by  a  select  staff  of  clerks,  com¬ 
puters,  and  draughtsmen,  took  nearly  seven  weeks  [  iv,  170  ]. 

Unlike  Everest  Waugh  took  no  regular  share  in  field  operations,  but  kept 
himself  free  to  tour  round  his  field  parties  inspecting  and  advising  his  many  new 
officers.  Renny  had  taken  furlough  and  James  had  died  ;  Shortrede  failed  again. 
Young  military  officers  were  brought  in,  and  some  of  the  more  experienced  of  the 
civil  assistants  succeeded  to  executive  charges.  Arrangements  had  to  be  made  for 
shifting  the  parties  from  one  meridian  to  another,  and  to  the  new  longitudinal 
series  that  was  to  run  from  Rohilkhand  to  Purnea  through  the  tcirai  forest  along  the 
foot  of  the  Himalaya.  •* 

Towards  the  end  of  1S46,  he  found  it  convenient  to  shift  headquarters  from 
Allahabad  to  a  more  central  situation  at  Digha  Ghat  between  Dinapore  and  Patna 
[  13  ;  pis.  1,  3  ].  Time  had  come  to  measure  a  new  base-line  at  the  foot  of  the  hills 
north-east  of  Purnea,  which  called  for  the  presence  of  the  Surveyor  General  himself 
and  two  of  his  field  parties.  Whilst  his  office  moved  to  Digha,  he  himself  marched 
eastward  to  inspect  the  site  at  Sonakhoda  which  Walker  had  selected.  He  planned 
to  spend  the  rains  of  1847  at  Darjeeling,  and  on  Walker’s  untimely  death  he  himself 
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The  envelope  is  a  reproduction  of  one  posted  to  Alexander  Wyatt  at  Mymensingh 
in  February  1856  [  Ch.  xix]. 

The  top  row  shows  stamps  printed  in  indigo  and  vermilion,  and  officially  issued. 
Reproduced  from  specimens  struck  from  original  copper-plate  dies  without  exact  match¬ 
ing  of  colours. 

The  two  lower  rows  show  experimental  designs  reproduced  from  specimens  struck 
from  eopper-plates  and  lithographic  stones. 
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This  group  was  photograpned  at  Calcutta  in  March  1861,  at  the 
time  of  Sir  Andrew  Waugh’s  retirement.  It  included  Montgomerie, 
who  was  standing  to  the  left  of  the  theodolite  [  pi.  23  ] 
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took  over  the  special  triangulation  in  the  Sikkim  Hills  from  which  to  fix  the  posi¬ 
tions  and  heights  of  Kangchenjunga  and  surrounding  peaks.  This  occupied  him  till 
it  was  time  in  November  to  start  measurement  of  the  base  [  19-20  ]. 

Following  the  Sikh  War  of  1S46  and  the  British  occupation  of  the  Punjab  the 
Surveyor  General  was  called  on  to  extend  triangulation  to  the  west  [  34  ].  No  party 
would  be  available  before  October  1847  and  Waugh  himself  was  engaged 
in  supervising  the  Bengal  parties  and  in  making  preparations  for  the  measurement  of  a  base  of 
verification  for  these  provinces.  This  important,.. .undertaking  I  hope. ..to  finish  by  15th  Feb. 
1848,  after  which  I  shall  be  free  to  proceed  myself  to  the  North-West.  ...  There  is  no  man  in 
India  at  this  time  to  whom  I  could  delegate  the  task  of  superintending  the  base.  ...  Captain 
Renny...has  not  yet  returned  from  England,  and  he  is  the  only  officer  excepting  myself  who 
has  been  instructed  in  this  particular  branch  of  a  geodesist’s  duties.  ... 

After  the  measurement  is  completed  the  work-in  Bengal  will. ..not  require  my  presence1. 

On  completion  of  the  base-line  measurement,  therefore,  Waugh  marched  west 
to  Dehra  Dun,  his  route  being  planned  to  run — 

Purnea,  29th  January  1848 — Bhagulpore,  8th  February — Monghvr,  11th — Dinapore,  21st — 
Ghazeepore,  4th  March — Benares,  9th — Allahabad,  13th — Cawnpore,  29th — Allygarh,  16t,h 
April — Meerut,  25th — Dehra  Dun,  3rd  May2. 

From  now  till  his  retirement  he  made  his  headquarters  at  Dehra  Diin  and 
Mussoorie.  He  bought  Lauriston  as  his  residence  in  Mussoorie,  and  maintained 
a  small  office  and  observatory  there  during  the  rains  [  138  ].  He  devoted  much  of 
his  attention  to  the  north-west  and  to  the  Himalaya  mountains,  taking  particular 
interest  in  the  heights  of  the  snow  peaks,  and  in  the  problems  of  refraction  and 
Himalayan  attraction  [63-6,  90-7,  133-7].  In  October  1849  he  proceeded  to 
Peshawar  to  examine  the  ground  in  advance  of  the  North-West  Himalaya  series,  and  select  a 
proper  situation  for  the  proposed  line  of  verification  which  will  be  measured  either  in  the  plain 
of  Chuch  or  the  valley  of  Peshawar.  ...  1  started  from  Captain  Du  Vernet’s  stations  in  the 
Jalundar  Doab... and  carried  a  route  survey. ..with  peculiar  care  via  Amritsar,  Lahore,  Wazeer- 
abad,  Jhelum,  Rawal  Pindee,  Attock  to  Peshawar,  taking  astronomical  observations.. .at 
each  of  these  places  [  36,  317  ].  At  Lahore  I  was  ordered  by  the. ..Governor  General  to  ex¬ 
amine  the  Indus  at  Attock  and  select  a  position  for  a  permanent  bridge.  I  accordingly  made 
a  survey  of  the  river,  with  sections,  and  submitted  a  report  on  the  subject  [  43  ]. 

It  was  my  intention  to  have  returned  from  Peshawar  via  Kohat,  Kalabagh,  and  Mooltan, 
...but,  having  received  a  report  from  Captain  Du  Vernet  that  his  instrument  was  out  of  order, 
I  was  obliged  to  hurry  back  to  join  him.  ...  I  met  Captain  Du  Vernet  ^  Pogansir  and  occu¬ 
pied  myself  in  examining  his  work  and  placing  his  instrument  in  order  [  35  l3. 

During  season  1850-1,  Waugh  travelled  through  Oudh  and  inspected  Armstrong’s 
party  on  the  Hurilaong  series  running  through  west  Bihar,  and  at  the  end  of  1851 
he  made  a  second  visit  to  Peshawar  to  meet  James  Walker  and  Robinson  who  had 
been  recently  placed  under  his  orders  for  topographical  surveys  [  210,  215  ]. 

The  demand  for  maps  was  increasing  in  all  directions,  and  the  extension  of  tri¬ 
gonometrical  survey  now  rendered  topographical  surveys  a  practical  proposition. 
For  the  north-western  and  lower  provinces  of  Bengal  the  district  revenue  surveys 
were  used  and  Waugh  insisted  from  the  first  that  adequate  points  should  be  provided 
for  their  incorporation  into  the  quarter-inch  Atlas  [295,  312]. 

At  the  end  of  1852  he  set  out  east  to  see  the  start  of  the  Assam  longitudinal 
series,  and  met  Du  Vernet  near  Jalpaiguri  where  he  was  struggling  with  appalling 
conditions  of  water-logged  plains  teeming  with  malaria.  Leaving  Dehra  Dun  by  dak 
[  iv,  170  ]  on  12th  December,  he  passed  through  Allahabad  on  19th,  and  Bhagalpur 
on  14th  January,  “  a  tedious  march  of  nearly  2,000  miles”. 

I  dispatched  my  field  office  in  advance  in  light  marching  older  under  charge  of  Mr.  Duhan, 
...  intending  to  join  it  myself  in  north-east  Bengal.  ...  I  instructed  Mr.  Duhan  to  make  forced 
marches  when  practicable  by  doubling  the  usual  stages,  and  dividing  three  stages  into  two. 
The  camp. ..was  an  exceedingly  small  and  compact  one,  consisting  of  not  more  than  60  persons 
including  establishment,  guard,  and  camp  followers4. 
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He  reached  Titalya  on  24th  and  Jalpaiguri  on  26th  January,  and  met  Du  Vernet 
at  Mudarganj  on  27th.  He  urged  the  provision  of  elephant  transport  and  other 
assistance  ;  “the  importance  of  the  series  is  so  great  that  I. ..feel  the  greatest  anxiety 
for  its  prosperous  progress  [29]”.  On  his  return  journey  he  reached  Purnea  on 
7th  February  and  Bhagalpur  on  the  17th.  From  there  he  took  steamer  down  to 
Calcutta;  “the  machinery  of  the  General  Macleod  having  sustained  some  injury 
...her  progress  will  not  be  so  rapid  as  might  otherwise  be  expected”1.  This  was 
bis  first  visit  to  Calcutta  since  1844  and  nearly  nine  years  since  he  had  seen 
the  Deputy  Surveyor  General  and  my  office  at  the  Presidency  with  its  several  adjuncts  ;  viz., 
the  Drawing  Department — Lithographic  Press — Mathematical  Instrument  Workshop  and 
Department — Computing  Office  and  Observatory2.' 

He  was  back  in  Dehra  Dun  on  5th  April. 

He  devoted  season  1853-4  to  the  measurement  of  the  Chach  base-line  [  42-3  ], 
taking  the  opportunity  to  inspect  all  his  Punjab  parties,  and  at  the  end  of  1854  he 
went  down  to  Karachi,  travelling  by  river  from  Ferozepore  and  being  held  up  at 
Mithankot  by  one  of  his  rare  bouts  of  fever  [43-4].  During  the  measurement  of 
the  Karachi  base-line  he  reported  to  Government  that 

after  completing  all  my  arrangements... in  Sind,  as  well  as  inspecting  the  Bombay  trigonometrical 
survey  party  under  Lieut.  Nasmyth,  I  propose. ..to  proceed  by  sea,  via  Bombay  and  Madras 
to  visit  my  office  at  Calcutta.  ...  I  propose  to  limit  the  office  establishment  accompanying  me 
on  this  part  of  my  tour  to  my  officiating  Registrar,  Mr.  Duhan3. 

By  this  constant  touring  Waugh  kept  close  touch  with  all  his  field  units  excepting 
the  East  Coast  series  and  the  Orissa  an  d  Hyderabad  topographical  parties  which 
caused  him  considerable  anxiety.  To  increase  control  by  meticulous  professional 
directions  he  compiled  his  Instructions  on  Trigonometrical  Operations  [  98  ]  and  for 
Topographical  Surveying  [  282  ]4.  He  called  for  a  high  standard  of  topographical 
work  from  the  new  parties  in  the  Punjab  and  Himalaya,  and  initiated  the  high  pre¬ 
cision  levelling  for  provision  of  reliable  heights  which  he  left  to  Walker’s  able 
direction  [75-80]. 

He  left  the  management  of  revenue  surveys  entirely  to  his  Deputy  at  Calcutta, 
and  found  no  opportunity  to  respond  to  Thuillier’ s  invitation  ; 

Should  it  be  in  your  power  to  afford  so  great  an  additional  proof  of  the  interest  you  take 
in  these  surveys  by  visiting  any  of  the  superintending  officers  in  the  field,  it  could  not  fail  to 
be  attended  with  the  best  results5* 

He  was,  however,  very  ready  to  advise  and  help  in  preparation  of  the  Manual  of 
Surveying  that  Thuillier  and  Smyth  compiled  for  the  guidance  of  revenue  surveyors 
[  283-4  I  and  in  1856,  with  the  authority  of  the  Court  of  Directors,  he  informed 
Thuillier  that  “The  Revenue  Survey  should  be  termed  the  Revenue  Branch  of  the 
Surveyor  General’s  Department,  that  branch  of  the  office  being  under  your  imme¬ 
diate  control  and  my  professional  supervision”8  [  537,  542  ].  It  was,  however,  im¬ 
practicable  for  either  of  them  to  exercise  any  control  over  revenue  surveys  in 
Bombay  or  Madras,  where  the  local  Governments  had  full  financial  powers  and  their 
own  views  as  to  the  scope  and  organization  of  their  land  surveys  [275-6,  279-80]. 

Waugh’s  administration  was  more  peaceful  than  that  of  Everest,  and  there  were 
none  of  the  stormy  passages  that  characterized  Everest’s  endeavours  to  persuade 
Government  to  recognize  the  principles  of  high  precision  and  uniformity  of  system. 
The  Court  of  Directors  had  supported  Everest  in  his  major  contentions  and  Waugh 
now  found  that  his  professional  advice  received  respectful  attention. 

Like  Everest,  Waugh  was  only  a  Captain  when  he  took  office,  but  unlike  Everest 
he  was  successful  in  his  request  for  higher  status.  Before  he  left  Calcutta  in  1844 
he  appealed  successfully  that  the  Surveyor  General  should  be  exempt  from  appoint¬ 
ment  to  military  courts  and  committees  ; 

The  office  of  Surveyor  General  has  been  held  by  a  long  Succession  of  eminent  men,  many  of 
-whose  names  are  well  known  in  the  scientific  world,  and  they  have  uniformly  enjoyed  all  the 
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...privileges  which  are  attached  to  the  situations  of  other  chiefs  of  departments;  ...privileges 
...conferred,  not  for  the  sake  of  gratifying  personal  vanity,  but  to. ..render  them  more  useful  as 
public  servants.  ... 

For  twelve  years  the  Surveyor  General  of  India  has  been  absent  from  Calcutta  on  duty  in 
the  field,  and  his  rights  and  privileges  have  been  forgotten.  ...  Since  my  arrival  at  the  Pre¬ 
sidency  I  have  been  uniformly  excluded  from  official  entertainments1. 

Two  years  later  he  drew  attention  to  the  good  progress  of  the  survey, 
chiefly  due  to  the  high  state  of  trailring  to  which  the  Department  had  been  brought  before 
I  had  the  honour.. .to  preside  over  it.  The  facilities  which  I  have  enjoyed  by  being  on  the 
spot  to  superintend  the  progress,  ...  render  assistance  when  needed,  and  rectify  omissions  or 
departure  from  system,  have  also  contributed,  ...  whilst  at  the  same  time  the  effect  of  imme¬ 
diate  supervision  has  been  to  promote  zeal.  ... 

It  has  all  along  been  the  intention  of  the  Hon’ble  Court  of  Directors. ..that  the  situation  of 
Surveyor  General  of  India  should  correspond  in  rank  and  position  with  that  of  the  Adjutant 
General  and  Quarter  Master  General,  to  both  of  which,  as  well  as  the  situations  of  Commissary 
and  Judge  Advocate  General,  the  official  rank  of  Lieut. -Colonel  has  been  assigned  [  xv,  412  ].  ... 

If  it  were  merely  a  question  of  personal  gratification,  I  should  be  sorry  to  occupy  the  time 
of  Government  with  a  matter  affecting  myself  alone,  but,  believing.. .that  it  rests  entirely  on 
higher  grounds,  as  effecting  the  efficiency  of  the  public  service,  I  consider  it  my  duty  to  solicit 
that  the  subject  should  be  referred  to. ..the  Hon’ble  Court  of  Directors2. 

The  Directors  sanctioned  “the  official  rank  of  Lieutenant  Colonel”  for  the 
Surveyor  General  “  considering  the  importance  of  the  office... and  the  great  extent 
of  its  range  of  duties  ;  considering  also  the  advantage  to  the  public  service  of 
adding  to  the  rank  and  influence  of  the  officer  selected  to  fill  it,  when,  as  in  the 
present  instance,  his  army  rank  shall  be  only  that  of  one  or  more  of  his  assistants3  ”. 

In  1858,  Waugh  asked  that  the  offices  of  both  the  Surveyor  General  and  his 
Deputy  should  qualify  for  “the  brevet  rank  of  Colonel  after  3  years  service  as 
regimental  Lieut. -Colonel ; 

No  other  branch  of  the  service  has  so  extensive  a  field  as  the  Survey  of  India,  which  em¬ 
braces  the  whole  range  of  the  Indian  Empire.  ...  It  would  be  sufficient  to  enumerate  the  names 
of  General  Roy,  Colonels  Mudge  and  Williams,  General  Colby  and  Colonel  James  of  the  Survey 
of  England,  of  Sir  Thomas  Mitchell  and  Colonel  Frome  in  the  colonies,  of  Colonel  Puissant  in 
France,  ...  to  show  the  pre-eminence  of  the  Survey  as  a  military  employment.  ... 

The  offices  of  Chief  Engineer  and  Superintending  Engineer,  most  of  which  are  held  by 
officers  junior  to  myself,  ...  are  considered  to  be  equivalent  to  actual  regimental  command  in 
qualifying  for  promotion  to  the  rank  of  Colonel  in  the  Army. 

His  claim  was  recognized  under  a  Royal  Warrant  issued  on  31st  January  1859, 
but  was  not  made  applicable  to  the  Deputy  Surveyor  General4. 

Unsought  recognition  came  from  Europe.  In  1857  Waugh  was  awarded  the 
Patron’s  Gold  Medal  by  the  Royal  Geographical  Society  of  London,  and  in  1859 
he  was  awarded  a  diploma  as  “  Honorary  Associate  ”  of  the  equivalent  society  of 
Berlin5.  In  a  tribute  to  the  officers  of  the  Department  he  records  that 
when  I  took  charge  of  this  Department  in  1844,  I  was  left  by  the  departure  of  Major  Renny- 
Tailyour  single-handed  to  organise  and  superintend  the  vast  operations  which  have  since  been 
carried  all  over  India.  ...  Amidst  the  anxieties  and  responsibilities  of  so  extensive  a  command 
it  is  a  comfort.. .to  feel  that. ..I  shall  leave  behind  me  pupils  worthy  to  succeed  to  Colonels 
Lambton  and  Everest,  and  deserving  of  the  complete  confidence  of  Government. 

My  labours  have. ..extended  over  22  years  without  even  6  months  leave,  and  though... I 
have  on  the  whole  been  blessed  with  wonderful  health  and  energy,  ...  so  extensive  a  command 
cannot  be  without  great  anxiety  and  wear  and  tear  of  mind  and  body.  ...  The  limits  of  my... 
duty  comprise  an  area  vastly  exceeding  the  extent. ..which  any  of  my  predecessors  had  to 
superintend,  ...  greater  than  any  Surveyor  General  in  the  world  ever  held.  ... 

When  I  contemplate  the  progress  that  has  been  achieved,  the  high  state  of  organization 
and  efficiency  which  the  Department  has  attained,  its  high  reputation  in  the  world,  the  great 
improvements  introduced,  the  number  of  scientific  papers  I  have  written  for  the  instruction 
of  the  Department,  ...  the  number  of  gentlemen,  civil  and  military,  whom  I  have  trained  and 
instructed,  I  cannot  but  feel  proud.  ... 

lDDn.  452  (  134-7  )  SG.  to  ps.  to  00.,  26-9-14  ;  451  (  263-5  ),  reply,  1-10-44.  2DDn.  462  (  2-51  ), 
paras  64-7  ;  SG.  to  Mil.  Dept.,  19-8-46.  3cd.  to  B.  (  Mil. ),  15-9-47  (  49  ).  *DDn.  651  (  146  ),  SG.  to 
Mil.  Dept.,  6-9-58  ;  ssi..  Mil.,  19-5-59.  6  Waugh's  acknowledgement,  DDn.  643  (  172  ),  29-7-57. 
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These  labours  have  gained  for  me  numerous  flattering  acknowledgements  from  the  Govern¬ 
ment  of  India  and  the  Home  authorities.  ...  They  have  also  been  recognised  by  the  Royal 
Geographical  Societies  of  London  and  Berlin1. 

When  the  time  came  for  his  retirement,  Waugh  had  completed  nearly  42  years 
in  India  without  leaving  the  country,  and  with  but  rare  instances  of  absence  from 
duty  through  accident  or  illness.  He  Jiad  joined  the  survey  in  July  1832  and  held 
charge  from  December  1843.  In  December  1860  he  asked  permission  to  resign  ; 

~  I  hold  the  conjoint  offices  of  Surveyor  Genera!  and  Superintendent  of  the  G.T.  Survey 
which  have  been  virtually  amalgamated  since  1830.  Undoubtedly  it  is  to  this  very  amalga¬ 
mation. ..that  the  Department  owes  it’s  present  high  standard  and  European  reputation.  ... 

Major  Thuillier...has  been  associated  with  me. ..for  more  than  14  years.  ...  We  have  worked 
together. ..for  the  good  of  the  service  in  general,  and  our  own  department  in  particular.  ... 
While  it  would  be  painful. ..that  so  able  and  meritorious  an  officer  should  be  overlooked,  ... 
his  appointment  will  necessitate  a  separation  of  the  amalgamated  offices.  ...  The  necessity  for 
this  severance  would  arise  from  the  circumstance  that  the  Major  has  no  special  experience  in 
the  details.. .of  the  Trigonometrical  Survey,  without  an  intimate  knowledge  of  which. ..no  man 
can  hope  to  conduct  the  duties  of  that  most  difficult  branch.  ... 

If,  therefore.  Major  Thuillier’s  claims  should  be  deemed  of  sufficient  weight  to  justify  a 
separation,  ...  I  trust  that  the  severance.. .will  be  temporary  only,  and  that  the  Superintendent 
G.T.  Survey  would  in  turn  succeed  to  the  office  as  Surveyor  General  [  io,  537  ]. 

He  then  discussed  the  claims  of  other  officers,  either  for  the  amalgamated  office 
or  for  the  separated  office  of  Superintendent  of  Trigonometrical  Survey,  and  pro¬ 
nounced  that  James  Walker,  Montgomerie,  Basevi,  and  Hennessey 
are  not  only  excellent  surveyors,  but  possess  the  mathematical  acquirements  and  geodetical 
experience  necessary  for  the  conduct  of  Great  Trigonometrical  operations  of  the  highest  order 
...  They  are  also  of  an  age  when  their  physical  energies  are  fully  developed,  and  their  judge¬ 
ment  matured  by  a  varied  experience.  ... 

The  two  first -named,  viz.,  Major  Walker  and  Captain  Montgomerie,  are  pre-eminently 
qualified  by  their  standing  and  brilliant  achievements,  both  as  surveyors  and  geodesists.  ... 
It  is  difficult  to  choose.  ...  Captain  Montgomerie  entered  the  G.T.  Survey  some  months  before 
Major  Walker,  but  the  latter  had  for  some  years  before. ..been  employed. ..surveying  the  trans- 
Indus  Frontier.  ...  For  this  reason,  and  in  deference  to  his  superior  army  rank,  I  have  placed 
his  name  first.  ...  In  other  respects  the  professional  merits  of  these  two  officers  are  equal2. 

Government  appointed  Thuillier  to  succeed  as  Surveyor  General^and  to  hold, 
the  posts  of  Superintendent  of.  Revenue  and  To pographi cal  ~5u r ve vs .  Walker  was 
appointed  Superintendent  of  TrigonomelfTcaT  Surveys,  whilst  thfe  post  ol'Heputy 
.Surveyor  General  was  held  in  abeyance.  At  the  end  oTjanuary  1861,  Waugh  left 
Dehra  for  Calcutta,  taking  Walker  and  Montgomerie  with  him3.  He  handed  over 
to  Thuillier  and  Walker  on  the  afternoon  of  March  12th  and  sailed  from  India 
four  days  later.  In  his  farewell  order  Waugh  thanked  all  members  of  the  Depart¬ 
ment  for  their  loyal  co-operation  ; 

During  the  past  17  years. ..the  skill,  endurance,  and  scientific  resources  of  many  members 
...have  been  severely  taxed,  and. ..obstacles,  physical,  social,  and  climatic,  have  been  overcome. 
...  The  almost  impassable  barriers  of  the  greatest  mountain  range  in  the  world. ..have  been 
unable  to  arrest  the  progress  of  the  work,  for  the  mighty  Himalaya  has  been  crossed  and 
reerossed,  and  our.. .stations  planted  on  peaks  never  before  trodden  by  the  foot  of  men.  ... 

The  swampy  morasses  and  deadly  forests  ii^  several  parts  of  India  have  been  traversed  and 
mapped,  while  many  tracts  of  hilly  country  covered  by  primeval  forests. ..have  been  covered 
by  our  stations  and  successfully  surveyed.  The  desert  has  been  crossed  by  our  triangulation, 
and  several  series  of  great  length  carried  across  the  Runn.  ... 

'lire  accuracy  and  precision  which  have  characterised  the  geodetical  operations,  the  extra¬ 
ordinary  excellence  of  the  levelling,  and  the  beauty  and  fidelity  of  the  topographical  delinea¬ 
tions,  are  the  best  criterions  of  the  professional  merits  of  the. ..Survey  Department,  ...  while 
the  compilations  in  office,  the  lithographic  publications,  the  labours  of  the  computers,  and 
the  skilful  work  of  the  Mathematical  Instrument  Department,  are  equally  deserving  of  praise4. 

During  the  period  1861  to.  1877,  whilst  Thuillier  was  Surveyor  General,  both 
he  and  Walker  took  furlough  on  different  occasions,  and  'various  arrangements  were 

‘DDn.  2  (57),  SG.  to  Mil.  Dept.,  17-9-60.  !DDn.  652  (56),  SG.  to  Mil.  Dept.,  8-12-60.  3  The 
photograph  reproduced  as  plate  21  was  taken  on  this  occasion.  4DDn.  701  (  123  ),  no.,  12-3—61. 
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made  for  charge  of  the  Trigonometrical,  Topographical,  and  Revenue  branches 
according  to  the  qualifications  of  the  officers  available,  each  branch  having  its  own 
cadre  of  officers  and  assistants.  On  Thuillier’s  retirement  from  1st  January  1878, 
Walker  assumed  charge  of  the  re-united  offices  of  Surveyor  General  and  Superin- 
tendent_jaf  Trignometrical  Survey.  The  three  branches  were  henceforth  welded 
into  one  department  that  was  now  officially  designated  The  Survey  of  India1. 


Field  Office  :  Clerks 


The  establishment  which  the  Surveyor  General  took  to  Allahabad  in  October 
1844  [  336  ]  included  the  Registrar  G.  P.  Webb,  the  head  writer  Andrew  Olliver, 
and  an  assistant  writer  Blewitt — three  draughtsmen,  William  Scott,  John  Cornelius 
and  Sheikh  Abdul  Kadar.  Radhanath  Sickdhar  held  charge  of  the  computing 
section  which  comprised  his  brother  jSlinath  Sickdhar  as  Head  Computer  on  Rs.  100, 
arid  three  computers  drawing  Rs.  60  each,  the_up-country  rate.  There  were  22 
office  servants  with  Various  duties. 


Before  the  move  to  Digha  Ghat  in  1846  [336],  Blewit  was  replaced  by 
Robert  Scott  and  Harry  Duhan.  During  the  Surveyor  General’s  absence  with  the 
Registrar  in  Darjeeling  in  1847,  the  whole  office  was  placed  under  Radhanath 
Sickdhar,  and  during  his  temporary  absence  on  leave  to  Calcutta  [  127  ],  George  Logan 
took  charge,  having  brought  his  field  party  into  recess  at  Digha  Ghat  pending  his 
march  to  the  Sonakhoda  base.  For  charge  of  the  move  to  Dehra  Dun  at  the  end 
of  the  year  the  Surveyor  General  sent  the  Registrar  back  from  Darjeeling,  an 
arrangement  against  which  Radhanath  made  unavailing  protest. 

Webb  left  Digha  Ghat  on  8th  December  with  a  large  fleet  of  boats  passing 
Benares  on  28th — halting  at  Allahabad  12th  to  19th  January  and  reaching  Gurmuk- 
tesar  on  25th  March  [iv,  170] — his  party  comprising  11  office  assistants,  200 
“  public  and  private  servants  and  followers”,  and  a  “guard  of  1  havildar,  1  naick, 
and  12  sepoys”,  and  requiring  for  the  six  stages  by  road  to  Dehra  Dun  “12  horses 
and  ponies,  39  camels,  and  90  bullocks”.  They  reached  Dehra  on  9th  April  and 
settled  into  the  “Old  Daftar  Khana”  of  Everest’s  time  on  the  Old  Survey  Road 
[  rv,  166  ;  v,  138  ]2. 

In  January  1849,  Radhanath  Sickdhar  and  .  the  four  Bengali  computers  at 
Dehra  Dun  were  sent  down  to  Calcutta  I  355  ],  and  in  October  1849 — to  assist  with 
computations  and  other  technical  and  administrative  work  at  field  headquarters, 
more  especially  during  his  own  absence  on  tour — the  Surveyor  General  brought  in 
Thomas  Renny,  now  Renny-Tailyour,  and  later  obtained  his  appointment  as 
Astronomical  Assistant  [38O].  Waugh  himself  had  been  deeply  engaged  in  pre¬ 
paring  a  report  on  the  past  history  of  the  Department  [  345-6  ], 
but  as  this. ..involves  a  thorough  investigation  of  the  old  records  since  the  year  1800,  spreading 
over  no  less  a  period  than  50  years,  it  has  occupied  a  longer  time  than  seems  to  have  been 
anticipated.  ...  For  8  months  of  each  year,  and  sometimes  for  a  much  longer  time,  I  am  obliged 
to  be  absent  in  the  field. ..on  tours  of  inspection,  ...  separated  from  my  office  records,  and 
prevented  from  continuing  the  reports.  ...  I  solicit.. .a  little  longer  time. ..for  the  preparation 
of  the  reports  which  I  should  wish  to  make  worthy  of  presentation  to  Parliament  [  189  ].  ... 

Correspondence,  calculations,  and  examinations  in  office  have  rapidly  increased,  and  leave 
me  little  leisure  day  or  night.  ...  In  consequence  of  the  addition  of  the. ..Punjab  on  the  west, 
as  well  as  the  urgent  demands  for  triangulation  as  basis  for  the  revenue  surveys  in  all  direc¬ 
tions,  I  have  had  to  disperse  the  survey  parties.  ...  whereby  great  public  benefit  has  accrued, 
with  immense  additional  labour  to  myself.  ...  I  could  wish  to  have  some  small  portion  of  the 
assistance  which  my  predecessor  was  allowed,  ...  not  so  much  to  relieve  myself  from  extra 
labour,  as  to  prevent  the  accumulation  of  arrears.  ... 


‘Markham’s  Abstract,  1877-S  (8-9  )  OR  Trig.  1877-8,  1818-9  (I  ).  *  bought  from  Capt.  Cbilcott,  in 

Oct.  1851,  bounded  on  n.  by  Bibi  Goolab  Jan’s  estate,  and  on  s.  by  Mr.  Haldane’s  ;  DDn.  543  (  66  ),  20-10-51 ; 
in  1865  sts.  purchased  for  Rs.  15,000  the  house  and  grounds  of  Major  Stevens,  spending  Rs.  3,000  more  on 
necessary  alterations  ;  Govt,  took  this  over,  and  the  eito  is  still  occupied  os  Sty.  hdqrs.  ;  DDn.  93 
(  143-212  ) ;  2-5-/28-6-1866  ;  obo  Lib.,  Maps  A  (  4  ),  E  (  10  ). 
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I.. .propose  that  Captain  Renny-Tailyour  should  be  nominated  Chief,  or  Astronomical, 
Assistant,  the  situation  formerly  filled  by  myself  [  xv,  356  J.  This  measure  will  involve  no 
increase  of  salary,  while  it  will  be  a  great  help  to  me,  more  especially  if  Captain  Tailyour  be 
authorised  to  countersign.. .the  bills  of  the  nearest  parties  while  I  am  absent  [  363  ].  ... 

I  request  permission  to  appoint  an  Indexer  and  Writer  on  a  salary  of  Rs.  100  a  month1. 
Early  in  1853  Renny-Tailyour  resigned  the  service  and  Hennessey  was  brought  in 
to  help  with  computations  [  343  ].  The  Registrar  took  long  leave  to  England.  The 
Surveyor  General  was  as  heavily  pressed  as  Everest  had  been  in  1838  [  iv,  316-7  ], 
and  the  Department  was  almost  twice  a  large  ; 

Although  the  want.. .of  a  personal  assistant  was  felt... immediately  on  my  appointment,  I 
nevertheless  determined.. .to  endure  the  drudgeries  of  my  office. ..single-handed.  The.. .depart¬ 
ment,  ...  concentrated  as  it  was  in  Bengal,  enabled  me.. .to  avail  myself  occasionally. ..of  the 
services  of  the  survey  parties  which  took  up  their  recess  quarters  with  myself.  ...  I  derived 
the  ablest  assistance.. .from  Major  Renny-Tailyour...and  the  late  George  Logan.  ...  So  long 
as  these  two  able  and  highly  experienced  officers  were  attached  to  the  Department,  and  a 
tolerable  concentration  of  the  survey  par  ties  preserved,  I  continued  to  conduct  the  duties  of 
my  office  as  well  as  possible.  ... 

The  extension  of  the  British  empire.. .has  scattered  my  survey  parties  in  all  directions. 
My  tours  of  inspection.. .now  extend  from  southern  India  to  the  northern  Himalayas,  and 
from  Assam  and  Cuttack  to  Karachi2.  ...  New  surveys  have  been  set  agoing.  The  outturn  of 
work  now-a-days  exceeds  that  of  the  past  by  more  than  twice  and  thrice.  My  office  at  the 
Presidency  has  within  the  last  few  years  created  two  new  branches  for  itself — the  Lithogra¬ 
phic  and  Mathematical  Instrument  Maker’s  Departments.  ...  The  office  is  numerically  un¬ 
equal  to  the  immense  mass  of  business.  ... 

Under  a  proper  organization... the  Surveyor  General  should  have  leisure. ..to  enter  exten¬ 
sively  into  geographical  discussions  and  foreign  correspondence,  to  publish  his  views,  and 
endeavour  to  advance  the  sciences.  ...  I  have  written  largely  on  geodetical  subjects  for  the 
instruction  of  members  of  this  Department,  and  the  papers  and  lectures  have  been  liberally 
placed  at  the  disposal  of  all  requiring  them  [  282  ],  as  acknowledged  by  Majors  Smyth  and 
Thuillier  in  the  preface  to  the  Manual  of  Surveying  for  India  [  283-4,  33®  ].  I  have  long 
desired  to  revise  and  collect  these  ms.  for.. .publication,  but  it  is  hopeless  to  accomplish  an 
undertaking  of  this  kind  amidst  the  distractions... I  am  exposed  to.  ... 

I  would  propose  that  an  extra  civil  assistant  should  be  added  to  the  G.T.  Survey  establish¬ 
ment  for.. .assisting  me,  ...  and  I  would  recommend... the  gentleman  who  has  officiated  as 
Registrar  for  the  past  two  yearn  during  the  absence  on  sick  furlough  of  G.  Webb  Esquire,  who 
has  now  returned.  ...  Mr.  Duhan  during  the  past  10  years  has  accompanied  me  in  all  my 
wanderings  over  India.  ...  To  his  untiring  industry  and  assistanoe  I  am  indebted  for  prevent¬ 
ing  accumulation  of  arrears.  ...  His  private  leisure  has  been  cheerfully. ..surrendered  to  midnight 
toil.  ...  On  Mr,  Webb’s  return  Mr.  Duhan  reverts  to  his  former  situation  in  my  office,  the 
substantive  salary  of  which  is  Rs.  120,  making  with  field  allowance  Rs.  180  a  month  [  rv, 
333.  337  n-5  ]’• 

Duhan  was  accordingly  posted  to  fill  a  situation  as  “junior  civil  assistant”,  and  as 
such  employed  in  the  Surveyor  General’s  field  office.  The  clerical  vacancj^  was 
transferred  to  the  Calcutta  establishment. 


Field  Office  :  Draughtsmen 

The  Drawing  Office  at  Dehra  Dun  continued  under  charge  of  William  Scott,  son 
of  the  Madras  stalwart  [  m,  314  n.2,  501-3'],  and  in  1858  he  succeeded  to  the  office 
of  Chief  Draughtsman  on  the  death  of  John  Graham.  He  was 

a  most  zealous,  able,  and  indefatigable  draftsman,  and. ..in  fact  superior  to  his  predecessor. 
...  The  wonderful  accuracy  of  all  work  passing  through  my  field  office  is  due  to  his  unremitting 
care. ..in  the  examination  of  the  numerous  and  elaborate  maps  which  pass  through  my  hands. 
To  his  artistic  talents  the  degree  sheets  of  the  Himalaya  and  the  Kashmir  map  owe  much  of 
their  high  finish  [  318-9  ].  ...  As  compiler  he  is  unequalled  in  accuracy  and  judgement. 

His  industry  is  such  that  he  frequently  works  from  6  o’clock  in  the  morning  till  dark.  ... 
I  regret  that  the  salary  drawn  by  Mr.  Graham  has  been  reduced  on  the  succession  of  Mr.  Scott, 

*DDn.  542  (  18 ),  SG.  to  Mil.  Dept.,  6-5-60.  2 but  Waugh  made  no  inspections  to  s.  India  or  to 

Cuttack.  2  DDn.  651  (  80 ),  SG.  to  Mil.  Dept.,  1-12-56. 
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who  is  a  more  able  man,  and  very  inadequately  paid,  ...  especially  when  compared  with  salaries 
granted  to  other  uncovenanted  servants  in  employments  not  requiring  half  the  educated 
ability,  skill,  and  knowledge,  ...  and  I  would  now  most  respectfully  urge  that  the  same  substan¬ 
tive  salary  of  Rs.  450  per  mensem  as  the  late  Mr.  Graham  drew,  should  be  passed  to  Mr.  Scott1. 
The  promotion  was  authorized  and  Scott  continued  as  Chief  Draughtsman  at 
Dehra  Dun  till  his  death  in  1873  at  the  age  of  60. 

His  younger  brother  Robert  had  long  been  employed  in  charge  of  stores  and 
on  his  death  in  1874  Walker  writes  that 

Mr.  Robert  Scott,  whose  good  services  in  the  correspondence  office  and  as  general  storekeeper 
it  has  always  been  a  pleasure  to  acknowledge,  ...  died  on  the  12th  September  after  a  long  and 
painful  illness.  Nearly  30  years  service  ;  hard-working,  simple-minded,  and  ready  to  oblige 
everybody,  “good  old  Robert”  will  long  be  remembered2  [  iv,  441  ]. 

John  Cornelius  had  drawn  the  maps  of  Norris’  survey  of  Nagpur,  and  had 
joined  the  Surveyor  General’s  office  at  the  close  of  that  survey  in  1 83 1  [  111,  93  ] .  He 
retired  on  pension  in  1852  and  died  at  the  age  of  80  as  also  did  his  son,  Walter 
John,  who  followed  him  in  the  department  [359] 

Of  Joshua  Baness  who  joined  in  1856  Waugh  writes  to  Thuillier  ; 

I  have  got  a  new  draftsman  here,  a  European  with  brains,  pluck,  and  stamina,  and  great 
aptitude,  who  I  think  will  be  an  acquisition.  ...  I  will  send  you  a  specimen  of  his  military 
drawing,  and  I  am  sure  under  a  rigorous  man  like  Scott  he  will  turn  out  a  first-rate  geographer 
and  draftsman,  indefatigable  like  your  model  Mr.  Smith,  whom  all  speak  so  highly  of  [  357  ].  ... 
I  think  if  you  saw  Mr.  Baneas  and  tried  him  you  would  approve.  Even  that  fastidious  man, 
W.  Scott  approves,  and  it  is  seldom  he  admits  that  any.. .can  do  much3. 

Baness  joined  the  Rawalpindi  party  two  years  later  and  after  several  years  as 
field  surveyor  became  Chief  Draughtsman  in  Calcutta' in  1876  [  430  ]. 

We  have  many  specimens  of  the  beautiful  draughtsmanship  of  the  different 
Indian  draughtsmen.  Sheikh  Abdul  Khadar  who  came  up  with  the  field  office  in 
1844  died  in  Dehra  in  1860  [  iv,  337  ].  Ghulam  Khadar  came  up  from  Calcutta  in 
1855  being  one  of  the  few  to  volunteer  for  service  up  country  [  291  ]. 

From  1852  the  field  office  enjoyed  long  week-ends  ; 

26th  May  1352.  The  members  of  the  Department  at  headquarters  [  having  requested  ]  that 
Saturday  should  be  made  a  holiday,  and...[  being  ]  willing  to  work  extra  time  on  the  other 
five.. .days  of  the  week,  ...  the  Surveyor  General’s  field  office... will  close  on  Saturday  till  further 
orders  and  will  open  on  other  days  at  J  to  10  precisely  closing  at  f  past  44  [  502  ]. 

21st  May  1855.  The  hours  of  business  at  the  Surveyor  General’s  field  office  [  Mussoorie  ] 
will  until  further  orders  be  from  9£  a.m.  till  44  P.M.,  Saturdays  and  Sundays  excepted. 

Members  of  the  Department  wishing  to  obtain  an  interview  with  the  Surveyor  General 
will  knock  at  the  door  of  his  study,  and  wait  till  permitted  to  enter5. 


Field  Office  ;  Computers 

After  the  Chief  Computer  had  left  for  Calcutta  in  January  1849,  Hennessey, 
Peyton,  and  other  assistants  were  brought  in  to  Dehra  Dun  from  time  to  time, 
and  employed  under  Renny-Tailyour  [  341  ]  on  various  computations,  which  includ¬ 
ed  those  of  the  Maluncha  Series  and  of  the  Surveyor  General’s  route  through  the 
Punjab  [337].  During  1852  computations  also  covered  meteorological  and  other 
observations  from  Calcutta,  Dehra,  and  Banog  observatories  [  137-8  ]*. 

After  Renny-Tailyour  left  in  1853  Hennessey  held  charge  of  a  small  computing 
section,  and  work  was  then  taken  up  on  the  North-East  Longitudinal  series  and 
the  snow  peak  observations  [90-1,  128].  Many  of  the  newly  joined  assistants 
spent  some  months  in  this  section,  and  Hennessey  lectured  on  subjects  such  as 
“vernier  theodolites”  [  90  n.6, 157,  410  ].  Strange  spent  the  rains  of  1855  at  field 
headquarters,  completing  computations  of  the  Great  Longitudinal  series,  and  exer¬ 
cising  general  supervision  in  his  capacity  as  Astronomical  Assistant  [  380  ]. 

Besides  computations  the  computing  section  had  to 

»DDn.  652  ( 5  ),  6-10-60,  para  85.  iOR.  Trig.  1873-4  (  36),  jtw.,  15-12-75.  JSG.  Fd.  Corr.; 
to  DSC4.,  26-9-56.  1  DDn.  455  (  158  ),  do.  5  DDn.  14  (  29/16  ).  6  DDn.  565  (  159  ),  Report  1-1-53. 
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examine  candidates  for  the  Department — ...Take  barometrical  and  thermometrical  obser¬ 
vations  for  the  Messrs  Schlagintweit  five  times  a  day  and  25  times  on  the  21st  of  each  month. 
— Keep  the  chronometers  going,  and  to  shew  mean  time — Receive  in  store,  preserve  in  good 
order,  and  issue  as  required,  upwards  of  24  different  kinds  of  forms — ...Train  young  surveyors 
in  computations  and  the  use  of  instruments.  ... 

With  only  three  native  surveyors  it  is  not  possible  to  meet  both  the  miscellaneous  duties 
and  the  regular  computation  of  arrears.  ...  Arrears  must  go  on  accumulating  unless  additional 
aid  be  afforded1. 

Three  Indian  boys  were  then  recruited  from  up-country  colleges  for  training  a.s 
computers  or  surveyors  [  360  ]2. 

In  his  final  report  Waugh  records  that 

the  computing  party  at  my  headquarters  have  made  great  progress  in  bringing  up  the  arrears 
of  computations  and  current  duties.  The  n.e.  Longitudinal  series  report  has  been  brought  up 
and  is  nearly  ready  for  issue.  The  n.w.  Himalaya  series  is  also  in  a  great  state  of  forwardness. 

The  calculations  connected  with  the  base-lines  of  Chuch  and  Karachi  have  been  com¬ 
pleted,  and  3  copies  of  the  account  of  those  operations  have  been  prepared,  one  of  which  has 
been  transmitted  to  the  India  House,  and  the  other  to  the  Surveyor  General’s  office  Calcutta. 
The  field  computations  of  the  several  parties  have  also  been  examined,  and  data  for  survey 
operations  furnished.  Upwards  of  20  examinations  for  entries  and  promotion  have  also  been 
conducted.  In  these  laborious  duties  I  have  been  greatly  assisted  bv  Mr.  Hennessey5. 

Walker  reports  later  that  the  distance  of  the  computation  office  at  Calcutta 
had  entailed  the  formation  of  a  small  office  at  headquarters  under.. .Hennessey,  ...  composed 
of  native  surveyors  and  newly  joined  sub-assistants,  who  thus  had  an  opportunity  of  being 
rigorously  trained  in  the  theoretical. ..portion  of  their  duties.  This  little  office  has  lately  com¬ 
pleted  the  triplicate  ms.  copies  of  the  General  Report  of  the  n.f,.  Longitudinal  triangulation 
between  Dehra  Dun  and  Pumea  in  two  thick  imperial  volumes:  ...also  revising  the  trian- 
gulation  computations  of  the  n.w.  Himalaya  series,  and  levelling  computations4. 

The  section  was  formally  established  under  Hennessey  from  1st  January  1861. 
and  comprised  sub-assistants  Charles  and  John  Wood  and  Joseph  Burt,  and  three 
if  Indian  computers,  Cheetur  Mull,  Ganga  Prasad,  and  Chedama8.  Oru  the  retire- 
//  ment  of  Radhanath  Sickdhar  in  1862.  the  Calcutta  office  was  brought  to  Debra 
ll  Dun.  and  except  for  Bholauatli  Mauzamdar  {ill  the  Bengali  computers_ were  rp- 
I  placed  by  up-country  men  [  35b7  3^b  PT 


Correspondence  &  Reports 


Like  Everest  before  him,  Waugh  found  that  the  load  of  routine  correspondence 
was  an  increasing  handicap  to  his  professional  work,  though  his  Deputy  at 
Calcutta  had  considerably  more  responsibility  than  in  Everest’s  time.  Thuillier 
corresponded  direct  with  Government  regarding  all  headquarter  offices  at  Calcutta. 
From  time  to  time,  as  during  the  troubles  of  1857.  he  took  over  responsibility  for 
the  field  parties  in  Orissa,  and  Assam. 

One  of  the  measures  introduced  by  Everest,  and  still  maintained,  was  the  use 
of  half-margin  letters,  the  field  unit  submitting  its  note  in  duplicate,  and  leaving 
the  half-margin  for  the  Surveyor  General  s  reply  [  tv,  344  j7.  Waugh  started 
separate  files  for  each  field  unit  ; 

17th  December  1856.  The  Surveyor  General  has  experienced  for  some  years  great  in¬ 
convenience  from  want  of  methodical  arrangement  in  the  Surveyors’  letter  book.  Each 
Survey  or  Series  should  have  had  a  separate  book,  so  that  on  the  completion  of  a  work  the 
letter-books  to  and  from,  containing  all  instructions,  correspondence  and  discussions,  could 
be  made  over  to  the  computing  and  accounting  departments  for  the  preparation  of  its  history 
and  statistics.  ...  A  new  book  should  be  opened  hereafter  for  ouch  new  Survey8. 

Both  Waugh  and  Everest  were  themselves  guilty  of  remarkable  prolixity  in 
their  letters,  whether  on  professional  or  administrative  subjects,  giving  lengthy  ex¬ 
planations  of  the  minutest  detail.  The  need  for  such  explanations  was  the  more 

i])Dn.  073  (  38  ),  from  Hennessey,  14-10-58.  Jw  it  60  cai-li.  “Dl>n.  594  (  3rd  ),  Report  1836-60. 
’8-10-60.  *GR  Trig .  ISol-'Z  (  7  ).  J  l)Dn.  846  (  433  ),  no.  10-1-81 ;  Ganga  Prasad  l>eca-ine  Cli.  Gontfa-., 
1805-90.  "GTS.  n  (  xxiii-iv  ) ;  DDn.  532  (  11  ),  2-4-63.  TJ>o.  0-2-44.  "DDn.  14  (  29/10). 
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essential  because  of  the  lack  of  text-books  and  handbooks.  In  1856  the  Surveyor 
General  pointed  out  that  correspondence  was 

now  growing  so  bulky  that  it  is  difficult  to  read,  far  less  to  answer,  all  that  comes  in.  ...  If 
the  innovation  is  longer  tolerated  it  will  be  necessary  for  the  Surveyor  General  to  apply  for 
an  increase  of  office  strength.  Some  of  the  narrative  and  other  Reports  are  so  unwieldy, 
tedious,  and  encumbered  with  extraneous  matter,  that  it  is  difficult  to  condense  them  for  the 
information  of  Government,  and  out  of  the  question  to  submit  them  entire.  ... 

The  business  of  the  Department  is  essentially  professional,  and  neither  requires  long 
correspondence,  nor  are  survey  parties  constituted  to  admit  of  prolixity  being  indulged.  Every 
long  rambling  letter  wastes  the  time  of  one  Surveyor  in  composing,  and  another  in  reading  it1. 

Of  all  the  surveyors  none  was  a  greater  offender  than  Strange  who  poured  in 
a  stream  of  lengthy  reports,  both  from  the  Great  Longitudinal  and  the  Coast 
series.  Waugh  calls  attention  to  his  orders  on  the  subject ; 

Your  report. ..in  giving  an  account  of  one  of  the  smallest  season’s  work  on  record  extended 
to  a  very  inconvenient  and  unusual  length,  ...  necessitating  a  review  of  corresponding  length 
from  myself.  I  entered  into  this  wearisome  discussion  with  extreme  reluctance,  and  had  fully 
hoped  that  my  letter  would  set  all  doubtful. ..matters  at  rest. 

You  may  judge  therefore  how  little  I  could  have  expected  to  receive  a  long  and  tedious 
rejoinder.  In  the  Report  itself  you  had  not  stinted  yourself  in  space,  ...  and  I  can. ..only 
regard  another  lengthy  letter  commenting  on  my  review  as  equally  unnecessary  [  362  ].  ... 

Every  well  conducted  series  should  be  so  much  a  matter  of  routine  that  a  narrative. ..ought 
to  require  no  comment.. .on  my  part.  ...  I  have  a  right  to  expect  that  the  annual  reports... 
should. ..not. ..necessitate  my. ..writing  elaborate  remarks.  ...  The  remarks  offered  by  me. ..were 
penned  after  careful  deliberation.  ...  I  must.. .insist  on  my  opinion. ..being. ..undisputed2. 

A  departmental  order  was  issued  on  the  vexed  question  of  courtesy  titles  ; 

The  Civil  members  of  the  Department,  in  the  preamble  of  their  letters,  are  to  use  their 
Christian  names  and  surnames  only,  with  their  rank  in  the  Department  subjoined,  without 
applying  terms  of  courtesy.. .such  as  Mr.  or  Esquire,  but  when  addre33ed  officially  by  other 
members  of  the  Department  they  are  to  be  styled  Esquire.  The  following  example  of  a  pre¬ 
amble  will  render  this  clear  ;  viz., 

From  John  Peyton,  Chief  Civil  Asst.  G.T.  Survey,  in  charge  Coast  Series,  to  Charles 
Lane,  Esqr.,  Civil  Asst.  G.T.  Survey,  in  charge  Rahoon  Meridional  Series. 

On  all  maps,  plans,  documents,  etc.,  the  term  Mr.  or  Esqr.,  will  not  appear,  ...  but  the 
Christian  and  surname  only,  with  the  rank  and  designation,  thus  ;  the  principal  triangulation 
executed  by  James  Nicolson,  Civil  2nd  Assistant  in  charge  Assam  Longitudinal  Series.  The 
approximate  triaugulation  by  Charles  Shelverton,  sub-as3istant,  G.T.  Survey3. 

It  had  from  the  earliest  times  been  a  standing  order  that  every  surveyor  should 
submit  a  narrative  progress  report  on  his  work  every  month,  with  an  annual  report 
on  1st  October  each  year.  These  were  quite  distinct  from  the  technical  professional 
report  that  each  party  of  the  Great  Trigonometrical  Survey  submitted  after  the 
close  of  his  operations  [  127  ].  A  summary  of  these  narrative  reports  was  submitted 
annually  by  the  Surveyor  General  witli  his  own  comments,  as  called  for  in  letter 
No.  102  from  Court  of  Directors,  dated  Gth  November  1S33.  The  Surveyor  General 
had  also  to  submit  a  condensed  report  on  the  work  of  the  Department  every  three 
years,  commencing  with  the  period  1850-34.  The  printing  and  publication  of  these 
reports  was  later  introduced  separately  for  Trigonometrical,  Topographical,  and 
Revenue  Surveys.  The  first  published  report  on  Trigonometrical  Surveys  was 
that  for  the  three  seasons  ending  1858-59  —  on  Topographical  Surveys,  1860-62 
—  Revenue  Surveys,  Bengal,  Lower  Provinces,  1852-3.  These  separate  reports 
continued  till  1877,  the  close  of  Henry  Thuillier’s  period  as  Surveyor  General5. 

A  special  report  was  submitted  in  1850  entitled,  Report  on  the  Progress  and 
Expense  of  the  Great  Trigonometrical  Survey  of  India,  and  a  Sketch  Map  of  India , 
showing  the  Extent  of  the  Great  Trigonometrical  Survey  up  to  the  year  1 8-19-50,  and 
signed  by  Waugh  at  Dehra  Dun  on  20th  October  1850  [in,  xxi ;  v,  189°].  It  gave 

1  DDn.  648  (  311  ),  DO.,  1-11-56.  -  DDn.  666  (262),  1-4-57.  3  DDn.  600  (  126  ),  do.  26-7-55. 

4  DDn.  704  (  19 ),  b  to  CD.,  25-11-53;  CD.  to  b.,  22-3-54.  5 10  Cal.  (  28-30.  61-6);  Imp  Gaz.  iv 

(  481-507  ),  Account  of  Survey  of  India  ;  DDn.  332  (  3  )  ;BTS,,  Report  25-8-62;  Roorlcee  Papers,  I,  1863-4 
(  181-200,  467-79  ).  9  PR. ;  10  Cat.  (  27-9  ) ;  “Ordered  by  the  House  of  Commons  to  be  printed”,  15-4-51. 
Extracts  pub.  Roorlee  Papers,  ii-lxxxi  (  285-300,  398-407  el  seg. ). 
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an  account  of  the  start  of  the  Trigonometrical  Survey  under  Lambton  and  of  all 
regular  surveys  completed  and  in  progress  up  to  the  year  1S50.  It  included  a  state¬ 
ment  of  expenses  [347] — a  summary  of  Blacker’s  notable  letter  of  11-8-24  [  hi, 
241  n.3  ] — a  list  of  40  sheets  of  the  Atlas  of  India  completed,  and  13  in  progress, 
signed  by  John  Walker  on  2nd  April  1351  [309]  and  a  statement  of  all  Districts 
and  States  with  estimate  of  their  areas  and  population  [  307-8  ]. 

Waugh  concludes  with  a  tribute  to 

those  officers  who  have  been  most  conspicuous  for  meritorious  service  in  connection  with  tire 
accurate  geography  of  India.  ...  Colonel  Lambton  and  Colonel  Everest  stand  pre-eminently 
above  all  others. ..and  their  names  are  held  in  affectionate  remembrance  in  this  Department. 

To  these  may  be  added,  Captain  Renny-Tailvour,  ...  Captain  Jacob,  ...  Mr.  G.  Logan,  all 
of  the  Trigonometrical  Survey — ...and  Colonel  Wilcox,  ...  the  late  General  Hodgson,  Colonel 
T.  Oliver,  Major  Herbert,  and  Major  W.  Brown  of  the  old  revenue  survey,  together  with  Captain 
Thuillier,  the  present  Deputy  Surveyor  General,  whose  abilities  are  of  a  high  order,  and  Captain 
R.  Smyth. ..both  of  whom  are  ardent  admirers  of  accuracy.  In  the  Madras  Presidency,  Captain 
Dn  Vernet,  the  late  Captain  Garling.  Major  Ward,  and  Captain  Snell. 

The  list  omits  Colin  Mackenzie  and  Valentine  Blacker. 

During  Waugh’s  stay  at  Dehra  Dun  he  brought  up  from  Calcutta  the  whole 
series  of  correspondence  volumes,  both  of  the  Surveyor  General  of  Bengal  and  of 
India,  and  of  the  Great  Trigonometrical  Survey,  dating  from  the  earliest  times. 
Fieldbooks  and  original  surveys  were  left  in  Calcutta.  There  was  an  unfortunate 
occurrence  in  1846  when  about  140  fieldbooks  or  journals  at  Calcutta  were  lost 
[  322-3  ].  The  correspondence  records  were  split  up  after  Waugh’s  retirement ; 
all  the  Surveyor  General’s  correspondence  from  1788  to  1830  being  sent  down  to 
Calcutta,  as  well  as  letters  to  and  from  the  Surveyor  General  and  topographical 
parties.  The  letterbooks  of  the  g.t.s.  from  1830  were  retained  at  Dehra  Dun1. 
All  these  records,  with  the  exception  of  those  destroyed  by  the  Calcutta  climate, 
have  now  been  lodged  with  the  National  Archives  of  India  at  New  Delhi. 

Finance 

Strict  control  was  maintained  by  the  Audit  Department  over  the  expenditure 
of  all  branches  of  the  Surveyor  General’s  department.  Government  orders  covered 
all  salaries  from  the  highest  to  the  lowest,  and  the  numbers  employed  on  every 
duty.  In  some  units,  such  as  revenue  survey  parties,  a  gross  monthly  sum  was 
laid  down  for  the  unit,  or  for  each  head  of  expenditure,  and  the  executive  officer 
was  allowed  to  vary  the  numbers  of  individual  and  their  rates  of  pay,  so  long  as  he 
kept  within  the  amount  sanctioned  [  iv,  347  ;  v,  361,  453  ]. 

Revenue  Surveyors  were  allowed  a  fixed  sum,  Rs.  200  a  month  for  parties  of 
double  establishment  [  iv,  216],  for  contingent  charges,  from  which  they  had  to 
cover  all  expenditure  outside  the  salaries  [  iv,  346-7  ].  Other  surveyors  were  allowed 
to  submit  contingent  bills  under  the  Surveyor  General’s  previous  sanction  [  iv,  330  ]2. 
The  Surveyor  General  writes  to  Hill  on  his  taking  charge  of  the  Coast  Series  ; 

You  are  allowed  to  charge  for  all  extra  expenses,  boriafide  incurred,  in  a  monthly  con¬ 
tingent  bill  which,  agreeably  to  the  orders  of  Government  dated  15th  April  1840,  must  be 
submitted  for  my  countersignature  [  iv,  330  j.  "...  These  extra  charges  will  consist  of  such 
items  as  aid  of  inhabitants  in  building  platforms,  carrying  the  sick  and  their  loads,  and 
generally  all  public  contingencies,  and  are  to  be  universally  supported  by  sufficient  vouchers. 

On  the  1st  March  and  1st  September  you  will. ..furnish  half-yearly  returns  of  progress  and 
expenses,  together  with  one  of  the  instruments  placed  at  your  disposal.  The  most  scrupulous 
care  will  be  required... to  preserve  these  instruments  in  a  state  of  efficiency,  and  to  protect  them 
from  accidents,  for,  if  they  are  stolen  or  injured... unless  it  can  be  clearly  shewn  that  such  has 
occured  in  spite  of  all  necessary  precaution  on  your  part,  you  will  be  liable  to  pay  the  full 
amount  at  which  they  are  debited  on  the  Accountant  General’s  books3  [  iv,  140,  330  ]. 

Surveyors  had  to  meet  from  their  salaries  all  expenses  incurred  when  travelling 
from  place  to  place  ;  travelling  allowances  were  not  introduced  until  after  1861. 

1  DDn.  6(5)  SO.  to  sts.,  3-5-61 ;  7  (  64-110  ),  25  (  10-32  ),  STS.  to  SG.  18-5-to  5-9-61.  2  DDn. 

547  (  343-9  ),  SG.  to  MU.  Dept.,  21-7-55.  3  DDn.  600  (  194 ),  1-9-45. 
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Such  expenses  could  be  particularly  burdensome  when  working  in  the  mountains, 
as  recognized  at  the  time  of  Hodgson’s  survey  of  1815-8  [  m,  347-S  ],  and  special 
allowances  were  authorized  for  the  North-West  Himalaya  series  [  35,  375,  429-30  ]. 

In  1848,  for  their  report  to  Parliament  [  345  n.6  ],  the  Directors  called  for  a  state¬ 
ment  of  the  area  covered  by  the  Trigonometrical  Survey,  and  its  cost.  The  Madras 
Government  reported  a  total  of  1,65,688  pagodas  for  the  period  ISOOto  1818.  “The 
pagoda  has  been  reckoned  at  42  fanams  up  to  the  year  1806-7,  and  from  the  year 
1807-8  at  45  fanams  [  1  :  278  n.7  ;  hi,  108  n.4,  213  11.5  ]*.  Waugh  gave  the  full 
cost  from  1S00  to  1848,  to  be  Company’s  rupees  34,12,787  ”2.  He  discusses  the  cost 
of  each  trigonometrical  series,  and  disputes  the  calculations  of  the  Auditor  General, 
in  whose  statement  is  included  a  charge  for.. .the  cost  of  feeding  Government  cattle.  ...  The 
cattle  lent  to  this  department,  in  times  of  peace,  and  always  withdrawn  during  war,  have  added 
no  extra  charge  to  the  public  service,  and  the  Survey  cannot  fairly  be  debited  therewith3. 

As  an  example  of  the  tight  control  of  expenditure  that  is  repeatedly  stressed  in 
the  Survey  records,  it  is  recorded  that  the  Lieutenant-Governor  of  a  Province  was 
unable  to  sanction  the  cost  of  one  extra  sweeper  @  Rs.  4  a  month  ;  the  charge  had 
to  go  before  the  Governor-General  in  Council4. 

In  1S60,  Waugh  submitted  to  the  Military  Department  his  first  annual  budget, 
that  for  1860-61 ;  this  made  no  provision  for  revenue  survey,  which  was  the  busi¬ 
ness  of  the  civil  Revenue  Department. 

In  submitting  this  document,  exhibiting  an  aggregate  sum  of  rupees  five  lakhs,  sixty  two 
thousand  and  fifty  four  rupees  and  three  annas  (  Co.’s  Rs.  5,62,054-3-0  ),  for  the  approval... 
of  Government,  ...I  have  endeavoured  to  draw  it  up  with  every  regard  to  economy  that  the 
maintenance  of  due  efficiency  will  permit.  In  the  column  headed  “Decrease”... a  large  amount 
(  Rs.  1,23,416-2  )  will  be  dispensed  with  this  year.  ...  I  hope  to  shew  a  further  considerable 
saving  on  this  estimate  in  the  budget  for  the  year  1861-62. 

The  preparation  of  this,  the  first  budget,  ...  has  been.. .delayed  owing  to  the  necessity  of 
procuring  estimates  from  the  different  parties  under  my  control  dispersed  over  India3. 

‘DDn.  541  (  100),  5-11-49.  2DDn.  542  (  153),  PR.  (  29-30),  20-10-50. 
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DEPUTY  SURVEYOR  GENERAL  &  CALCUTTA  OFFICES 

Deputy  Surveyor  General  —  Superintendent,  Revenue  Surveys  —  Calcutta  Pre¬ 
mises  —  Correspondence  Branch  —  Drawing  Office  —  Computing  Office  —  Obser¬ 
vatory  —  Lithographic  Press  —  Mathematical  Instruments  —  Nominal  Rolls. 

ON  return  from  furlough  on  15th  March  1844,  Robert  Wrough ton— first  appointed 
to  revenue  surveys  in  1821  [  in,  516  ] — assumed  duty  as  Deputy  Surveyor 
General  and  Superintendent  of  Revenue  Surveys  in  the  Bengal  Presidency1 
[336].  His  immediate  task  was  the  publication  of  quarter-inch  district  maps 
compiled  from  revenue  surveys  and  correctly  adjusted  to  g.t.s.  control  [295,  312  ]. 
His  health  was  far  from  good,  and  after  a  month’s  leave  in  18462  he  took  long 
leave  on  medical  certificate  in  February  1847,  sailing  on  9th  September  for 
“Mauritius  and  Van  Diemen’s  Land”  [  Tasmania  ].  He  returned  but  little  benefited 
by  this  leave,  and  at  once  took  furlough  [  iv,  476  ]. 

Henry  Thuillier,  recently  returned  from  furlough  [iv,  471],  having  taken  over 
charge  in  February  1 847  was  confirmed  as  Deputy  Surveyor  General  from  April 
1849,  holding  the  post  with  distinction  until  he  succeeded  as  Surveyor  General 
in  March  1861  [340  ]3. 

Thuillier  had  been  a  most  successful  revenue  surveyor  [iv,  199-200,  471 ;  pi.  21  ], 
and  now  proved  a  first-rate  business  man.  In  addition  to  charge  of  the  ever  ex¬ 
panding  revenue  surveys  [352]  he  brought  the  Surveyor  General’s  offices  to  a  high 
state  of  efficiency.  From  time  to  time  he  took  over  the  administration  of  such 
field  parties  as  were  temporarily  beyond  the  Surveyor  General’s  reach  [143,349 
n.4,  537].  At  all  times  he  maintained  cordial  relations  with  his  chief,  to  whom  he 
was  a  tower  of  strength. 

He  successfully  met  the  vast  expansion  of  map  drawing  and  compiling,  and 
introduced  the  systematic  storage  of  maps  and  sale  to  the  public  [  323-4  ] ;  the 
same  expansion  of  field  surveys  redoubled  the  work  of  the  Mathemetical  Instrument 
Workshop  and  store.  The  most  important  change  he  introduced,  however,  was 
the  transfer  of  litho-printing  from  the  Government  Press  to  his  direct  control,  to 
become  a  map-printing  unit  of  the  Surveyor  General’s  Department.  No  sooner 
had  the  first  presses  been  installed  than  he  was  called  upon  to  print  the  first  postage 
stamps  ever  to  be  produced  in  India.  Neither  he  nor  his  staff  had  any  experience 
of  such  printing,  but  by  the  ingenuity  and  resourcefulness  of  Thuillier  and  his  head 
assistant  Mariano  Smith  more  than  six  million  stamps  were  issued  during  1854-5 
[  332-5  ]•  On  his  application  for  rise  of  pay  and  promotion  to  the  rank  of  Major — 
several  of  his  departmental  juniors  having  already  reached  that  rank — the  Govern¬ 
ment  of  India  admitted  that  his  salary, 

viz.,  Ra.  1,343-10-0  per  mensem  (military  pay  and  allowances  Ra.  493-10-0 — staff  salary  as 
Deputy  Surveyor  General,  Rs.  500 — Superintendent  Mathematical  Instrument  Department, 
Ra.  100 — ...Superintendent  of  Revenue  Surveys,  Rs.  250  )  is  inadequate  to  the  duties  devolv¬ 
ing  on  you.  It  is  not  competent  to  the  Government  of  India  to  sanction  any  increase  of  salary 
for  your  ordinary  duties,  but  the  duty  of  superintending  the  Postage  Stamps,  a  difficult  and 
laborious  undertaking  which  you  have  discharged  to  the  entire  satisfaction  of  the  Government 
of  India,  has  no  connection  with  your  regular  duties,  and. ..His  Honour  in  Council.. .has  been 

‘nominated  DSG.,  00.  oa.,  15-12-43.  ‘when  Arthur  Sanders  [ rv,  464  ;  v,  325  ]  acted  for  him  from 
10th  July.  ’doing  duty  continuously  from  Feb.  1847. 
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pleased.. .to  grant  you  an  allowance  of  Rs.  350  a  month  from  the  time  when  you  first  undertook 
the  duty  in  February  1854. ..until. ..the  arrival  of  the  English  stamps1. 

They  referred  to  the  Directors  who  granted  him  “  the  official  rank  of  Major  ” 
whilst  employed  as  Deputy  Surveyor  General,  but  allowed  no  further  rise  of  pay2. 

In  pressing  for  increase  of  clerical  staff,  both  for  Dehra  Dun  and  Calcutta, 
Waugh  pointed  out  that  he  had  received  repeated  representation  from 
my  Deputy  at  the  Presidency  pointing  out  that  the  portion  of  my  office  under  his  charge  has 
long  been  unable  to  overtake  the  work  devolving  on  it.  ...  What  with  the  Revenue  Survey,  ... 
the  Drawing  Office,  the  Mathematical  Instrument  Maker’s  Department,  and  the  Lithographic 
Office,  my  able  Deputy,  like  myself,  has  the  work  of  a  dozen  men  to  perform.  ...  Being  similarly 
situated. ..I  can  well  sympathise.  ...  My  talented. ..Deputy.. .however  has  a  head. ..assistant 
attached  to  the  Revenue  Branch.  ...  The  present  incumbent  [  Hoppner  ],  though  an  old  sur¬ 
veyor,  has  to  acquire  all  his  experience  in  office,  whereas  Mr.  Daniell  his  predecessor  who  died 
last  year  is  described...!  as  ]  an  able  and  very  industrious  man  of  business  [  352  ]3. 

A  great  deal  of  work  was  thrown  on  the  Calcutta  offices  by  the  disturbances  of 
1857-S4,  as  Waugh  noted  when  commenting  on  the  Revenue  Survey  reports  ; 

In  my  position. ..as  professional  head  of  the  Department  [  338  ]  a  few  remarks. ..may  be 
acceptable  to. ..the  officers  of  your  Department  ...  I  have  carefully  perused  these  reports,  ... 
and  am  in  every  way  satisfied  with  the  results.  ...  The  large  savings. ..effected  in  every  branch 
shew  that  you  regulate  the  Department. ..with  economy  and  efficiency  combined. 

Your  own  labours  in  connection  with  the  rapid  production  and  circulation  of  the  maps  of 
the  disturbed  districts  during  the  rebellion  have. ..been  acknowledged  by  the  Hon’ble  the 
President  in  Council.  ...  Without  maps. ..our  troops  would  have  been  embarrassed.  ...  I.. .ex¬ 
press  approbation  of  your  management  of  the  Surveyor  General’s  Office,  and...state  the  high 
opinion  I  entertain  of  the.. .services  rendered  by  Mr.  James  and  Mr.  Walter  Graham  [  353-4  ]5. 
To  Government  he  commends  Thuillier  for  his  exertions  in  the  publication  and 
supply  of  maps  to  all  detachments  of  troops,  and  to  officers  and  departments  employed  in 
quelling  the  revolt.  ...  Major  Thuillier’s  foresight  in  preparing,  and  energy  in  publishing,  these 
compilations  are  highly  creditable  to  him  and  the  lithographic  branch  [  3x4-5,  321,  483  ]*. 

In  October  1859,  Major  Thuillier  obtained  two  months  privilege  leave  for  the  purpose  of 
visiting  my  field  office.  During  this  absence  Major  Walter  Sherwill  acted  as  his  locum  tenens. 

Before  he  took  this  leave  the  offices  were  honoured  by  a  visit  from  the  Governor 
General  himself,  and  by  an  appreciative  letter  from  his  Military  Secretary  com¬ 
mending  “the  orderly  and  excellent  manner  in  which.. .the  work  is  executed,  with 
appliances  in  many  respects  inadequate”7. 


Superintendent,  Revenue  Surveys 

Thuillier  was  directly  responsible  to  the  Revenue  Boards  at  Fort  William,  Agra, 
and  Lahore  for  the  control,  both  professional  and  administrative,  of  all  district 
surveys.  These  included  surveys  in  Assam,  the  Lower  Provinces,  Bihar,  North- 
Western  Provinces  (  which  latter  administered  the  Central  Provinces  and  Rajputana ) 
and  also  the  Punjab  and  Sind.  He  was  even  expected  to  direct  revenue  surveys 
in  Arakan  and  the  Malay  States  [  244  ]. 

During  1851  he  found  that  the  Board  at  Lahore  was  beginning  to  interfere  in 
the  posting  and  transfer  of  officers  and  asking  for  closer  control  themselves  ; 

Some  measure  seems. ..to  be  urgently  required,  not  only  for  strengthening  the  survey 
establishment,  but  for  infusing  alacrity  into  them.  ...  The  supervision  of  the  Deputy  Surveyor 
General  residing  in -Calcutta  over  establishments  in  the  Punjab  cannot  be  more  than  nominal. 
No  ability — no  experience — can  compensate  for  the  disadvantage  of  remoteness.  ...  The 
Board  could  wish  either  to  see  appointed  a  Superintendent  of  Surveys  for  the  Punjab,  or  to 
have  the  control  themselves8. 

Thuillier  was  stung  to  the  quick  and  thought  that  these  remarks  were 

decidedly  adverse  to  myself,  and. ..the  superintendence  hitherto  exercised.  ...  It  is  far  from  my 

lDDn.  641  (  145  ),  7-9-55.  «cd.  to  B.,  7-6-56  (  19-20 ) ;  00.  00.,  25-6-56 ;  SG.’s  do.,  4-7-56,  DDn. 
696  (  215).  'DDn.  651  (80),  SG.  to  Mil.  Dept.,  1-12-56  (para  31  ).  4  About  this  time  control  of 

Assam  &  Orissa  parties  was  temporarily  deputed  to  D.S.G.  •  DDn.  660  (  34 ),  SG.  to  DSG.  23-5-59, 
•DDn.  662  (  5),  Report,  1856-9,  6-10-60.  » Inspection  on  27-9-69 ;  DDn.  688  (  199  ).  'DDn.  562  (  177 ). 

Bd.  of  Admin,  to  Govt,  of  India,  23-9-51. 


350 


D.S.G.  &  Calcutta  Offices 


wish  to  urge  a  word  against  the  principle. ..that  a  Superintendent.., on  the  spot  is  better  than 
one  located  in  Calcutta,  ...  but  it  is  stated  that  the  supervision  of  the  Deputy  Surveyor  General 
...cannot  be  more  than  nominal.  ...  Much  dissatisfaction  is  expressed  at  the  present  state  of 
Lieut.  Blagrave’s  establishment,  and  with  its  conduct  during  the  first  season  [  270-1  ]. 

During  the  four  and  a  half  years  which  I  have  exercised  supervision  over  the  Punjab  and 
Sutlej  surveys,  I  am  by  no  means  prepared  to  allow  that  my. ..control  has  been  merely  nominal. ... 
The  several  operational  reports... submitted  to  the  Government  of  India.. .have  called  forth 
the  thanks  of  that  Government,  a  return  not  likely  to  be  made  for  a  mere  nominal  supervision. 

In  all  local  or  revenue  matters  I  have  always  understood  the  several  survey  parties  to  be 
completely  under  the  control  of  the  Board,  ...  and. ..the  wishes. ..of  the  Board  have  invariably 
been  adopted  and  acted  up  to  with  the  utmost. ..promptitude.  ...  I  endeavoured  to  instil  into 
the  minds  of  the  executive  officers  the...Board’s  wishes  and  orders,  and. ..everything  has  been 
done. ..to  proceed  with  vigor  and  efficiency.  ...  What  is  now  complained  of  is  of  a  very  tem¬ 
porary  character,  caused  by  deaths  and  illness  common  to  humanity,  and. ..with  fair  exertion 
and  foresight  on  the  part  of  the  Surveyor,  and  due  co-operation  with  the  Settlement  Officer,  the 
combined  duties  of  Settlement  and  Survey  may  proceed  without  interruption1. 

The  Board  assured  Government  that  they  imputed  no  blame  to  the  Deputy 
Surveyor  General,  who  had  :‘done  all  that  was  in  his  power  ;  ...  but  no  superintend¬ 
ing  authority  placed  so  far  off... can  effect  that  which  might  be  done  by  one  on  the 
spot”.  They  had  found  the  surveyors  at  fault,  and  concluded  that  ;  “  if  Captain 
Thuillier  were  on  the  spot.. .he  could  not  only  understand  the  cause,  but  might 
probably  be  able  to  remove  it”2.  Government  could  not  agree,  however, 
to  have  a  separate  Superintendent  of  Surveys.. .stationed  at  Lahore.  ...  All  that  is  required... 
is  a  different  division  of  the  duties...so  that  while  the  scientific  department  should  remain  as  at 
present  under  Captain  Thuillier,  the  administration  should  be  transferred  to  the  Board. 

Captain  Thuillier  lias. ..given  so  much  satisfaction  in  his  management  of  the  surveys  that  it 
is  obviously  desirable  to  retain  as  much  of  his  control  as  can  be  exercised  from  Calcutta  with 
efficiency.  ...  The  Governor  General  is  pleased  to  direct  that  the  scientific  portion  of  the  work 
shall  remain.. .under  the  Deputy  Surveyor  General,  who  will  continuo  to  give  orders  on  all  such 
points — will  arrange.. .supply  and  repair  of  instruments — will  examine  and  record  the  calcula¬ 
tions  and  maps — and  do  all  that  is  needful  towards  the  preparation  of  a. ..geographical  map. 

All  other  matters  will  rest  with  your  Board,  who  will  recommend  officers  and  uncovenanted 
assistants  to  Government  for  appointment,  promotion,  and  charge  of  surveys.  ...  You  will  have 
power  to  authorize  Surveyors  to  arrange  details  of  work  provided  the  authorized  limits  of 
annual  expense  be  not  exceeded.  Your  Board  will  pass  contingent  bills  and  other  accounts,  ... 
and.. .perform.. .all  the  duties.. .except,  interfere  in.. .scientific  detail. 

Your  Board,  ...  personally  consulting. ..the  surveyors,  will  bo  able  to  meet  immediatelv 
all  local  and  temporary  difficulties.  ...  You  can  also  expedite  the  survey  ;  ...  you  can  by 
personal  examination  see  whether  Surveyors  in  charge  are  up  to  their  work,  or  whether  they 
devolve  their  duties  on  their  assistants.  ...  You  will  to  be  able  to.. .ensure  zealous  co-operation 
with  the  Revenue  Officers.  ...  Copies  of  all  orders  issued  to  Surveyors.. .should  be  forwarded 
for  the  information  of  the  Deputy  Surveyor  General*. 

Thuillier  by  no  means  approved  of  all  the  orders  of  the  Board  of  Revenue  at  Fort 
William.  He  disliked  the  transfer  of  the  khasrah  surveys  to  the  control  of  the  Civil 
Superintendent  [  300-1  ].  He  pointed  out  “that  the  Revenue  Officer  being  styled 
Superintendent  of  Surveys. ..leads  to  considerable  confusion  ”.  The  Board  suggested 
that  confusion  might  be  avoided  by  prefixing  the  word  “Civil”,  or, 
as  a  far  simpler  solution,  ...  that  the  Deputy  Surveyor  General  should  abandon  the  use  of  the 
title.  ...  The  Deputy  Surveyor  General  superintends  the  revenue  branch  of  the  Survey  as 
one  of  his  principal  duties,  but  that  fact.. .no  more  necessitates  the  use  on  his  part  of  the  title 
of  Superintendent.. .then  does  the  fact  of  a  Revenue  Commissioner  superintending  settlements 
require  him  to  be  called  Superintendent  of  Settlements.  ... 

There  ought  to  be  no  difficulty  in  defining  the  limit  of  the  Superintendent’s  power  of  in¬ 
terference  with  the  Surveyor,  and  they  will  endeavour  to  do  so.  As  a  general  rule  in  all  matters 
strictly  professional  the  Surveyor  should  take  his  orders  from  the  Deputy  Surveyor  General, 
but  in  all  other  matter  he  must  attend  to  instructions  received  from  the  Superintendent.  With 
two  officers  so  continually  in  contact  with  each  other,  if  one  is  not  placed  under  the  other, 
there  must.. .be  constant  disagreements. 

1  DDn.  562  ( 173  ),  DSG.  to  Bd.  of  Admin.,  16-9-51  ;  624  (  62  ),  to  SG.(  5-4-56.  *  DDn.  562  (  179  ), 
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Thu  Supenutcmleni  must-,  therefore,  ho  looked  upon  as  the  officer  at  the  head  of  the  party, 
but. ..abstain  from. ..dictation,  and.. .regard  himself  rather  as  the  channel  of  communication 
between  the  Board  and  the  Surveyor  than  as  possessing  authority  over  him. 

The  Hoard.. . regret. ..the  hmo  of  u-sjMuity  and  exaggeration  adopted  by  Captain  Thuillicr.  ... 
The  result  must,  he  the  entire  absence  of  cordiality  between  those  whoso  harmonious  co-opera¬ 
tion  is  indispensable1. 

They  held  to  their  policy  of  giving  more  responsibility  to  the  Civil  .Superintend¬ 
ents,  and  asked  that,  the  new  system  should  he  given  time  to  prove  itself.  In  due 
course  the  duties  of  these  Superintendent*  were  carried  out  by  .Settlement  Officers. 

After  succeeding  as  Surveyor  General  Thuillier  told  the  Government  of  India 
that  his  reports  on  the  Revenue  .Survey  operations 

to  the  respective  local  Governments  have  always  been  printed  annually  by  the  civil  Depart¬ 
ment  for  general  information  and  circulation.  ...  But  unfortunately  this  branch,..has  been  so 
divided  and  made  subordinate  to  tho  various  local  Governments  that  my  reports  have  neces¬ 
sarily  partaken  of  a  disjointed. ..charact  er,  and  tho  general  results  of  the  working  of  a  large 
department  scattered  from  Sind,  the  Punjab,  K.w.i*.,  Bengal,  to  Arrakan  and  NTagpore, 
have  not  appeared  to  that  advantage  which. ..is  duo  to  a  great  national  work. 

It  is  most  difficult  to  control  a  department  so  circumstanced,  and  to  exhibit  the  results 
in  a  popular  manner2  [  2  ;  t  So,  292-  -300  ]. 

0.\  loutt  v  Premises 

Iii  1838  the  Surveyor  General’s  offices  had  been  moved  from  No.  21  Chowringhee 
to  No.  2  Chowringhee  Laue,  the  observatory  being  left  in  the  small  building  specially 
built  for  it  in  the  grounds  of  No.  21  [  iv,  114,  332  ].  In  1846  Wroughton  recom¬ 
mended  a  move  to  new  premises  in  Hungerford  Street,  but  when  Thuillier  took  over 
the  following  year  he  decided  to  stay  on  ; 

The  landlord.. .agreed  to  make  a  thorough  repair  and  reduce  the  rent  to  Rs.  250,  which  I 
consider  far  better  than  moving  to  such  a  distance  from  the  Observatory  and  Instrument 
shop.  ...  At  my  suggestion  a  fine  skylight  lias  been  made  in  the  large  central  room  upstairs 
and  a  verandah  built  below.  ...  These  repairs  are  now  nearly  completed.  In  tho  meanwhile 
the  office  is  removed  to  a  house  in  Kyd  Street,  whilst  our  Revenue  Branch  i3  in  the  Sudder 
Board  House  [  No.  21  ].  When  we  get  back  all  together  I  shall  be  able  to  get  on  much  better0. 

In  May  1849  he  was  able  to  accommodate  the  computers  from  Dehra  [  355  ], 
though  this  caused  serious  overcrowding,  especially  with 

the  bulky  records  fast  increasing  to  the  extent  of  about  70  folio  volumes  per  annum.. .in  addi¬ 
tion  to  a  large  stock  of  instruments  belonging  to  the  Great  Trigonometrical  Survey.  The 
multiplication  of  the  maps  by  lithography  and  their  deposit  in  the  Revenue  Survey  Office  for 
sale  [  322-4  ]  likewise  adds  greatly  to  the  want  of  room.  ... 

The  rent  heretofore  paid  for  this  house  was  Rs.  300  per  mensem.. .reduced  in  1847  to  250. 
It  has  been  occupied  ...since  1838,  and  had  never  been  repaired  until  1847.  ...  The  rent  is  still 
far  above  its  value.  ...  Tho  old  office  No.  35  Park  Street,  one  of  the  finest  3-storied  houses  in 
Calcutta,  ...  is  now’  available  [  iv,  332  ].  It  would  make  a  most  oxcellent...offlce  as  well  as 
observatory.  ...  The  position  of  that  observatory  is  trigonometrically  connected  with  the 
whole  of  India,  and  the  number  of  astronomical  observations  taken  by  Colonel  Blacker... 
(entirely  lost  by  the  removal )  may  be  redeemed. 

The  rent.. .on  a  lease  of  three  years  is  only  Rs.  320  per  mensem  which  is  extremely  moderate. 
...  Except  for  its  propinquity  to  the  burial  ground  it  would  be  worth  Rs.  500.  For  an  obser¬ 
vatory  the  situation  could  not  be  better,  whilst  tho  great  height  of  tho  house  adds  to  its 
advantages  and  commands  a  fine  view  of  the  whole  couutry,  and  particularly  of  the  Fort 
semaphore  for 'shewing  moan  time4. 

The  move  was  completed  on  19th.  November  1849.  No.  35  Park  St.  was 
identical  with  No.  37  occupied  by  Blacker  in  1824  [  in,  187,  311  ;  rv,  332  ]  and  the 
observatory  was  re-erected  in  its  old  position  at  the  top  of  the  house. 

In  1857  Thuillier  once  more  complained  of  overcrowding  ; 

On  first  entering  this  spacious  mansion,  ono  of  the  largest  in  Calcutta,  ...  ample  room... 
was  found,  but  by  degrees  with  continual  increase  ...  and  above  all  by  tho  enormous  influx 
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of  records  belonging  to  tlie  Revenue  Surveys  and. ..Hie  General  Department... caused  l_,v  !he 
extension  of  surveys  all  over  India,  as  well  as  by  the  rapid  strides  of  the  lithographic  press  in 
multiplying  maps,  e.ven  this  house  is  becoming  very  full.  ... 

On  i he  lower  floor  there  are  24  assistants  and  draftsmen,  with  the  large  tables  necessary 
for  their  work,  besides  the  very  bulky  ahnirahs  containing  the  records,  and  on  the-  second 
floor  2S  assistants  and  draftsmen,  in  addition  to  the  records,  besides  candidates  for  employ¬ 
ment.  ...  The  verandahs  are. ..used  for  the  dufteries.  ... 

No  Government  employees  in  Calcutta  enjoy  such  peculiar  privileges. ..as  the  Computing 
Department.  No  person  can  enter  the  third  floor  without  being  struck  at  once  with  the  ease 
and  comfort  in  which  they  are  placed,  and. ..I  cannot  concur  with  the  Chief  Computer... that 
he  cannot  entertain  three  additional  computers  simply  for  want  of  office  room1. 

In  1800  the  rent  was  raised  to  Rs.  400  p.m.  Relief  was  afforded  by  the  move  of 
the  lithographic  press  to  No.  10  Middleton  .Street,  and  by  the  transfer  of  the  Com¬ 
puting  office  to  Dehra  Dun,  but  the  remaining  offices  continued  to  expand,  and  the 
Surveyor  General  reported  in  1862  that 

so  great  has  been  the  influx  of  maps  and  large  folio  volumes  of  village  plans  of  the  Revonue 
Survey,  not  only  of  Bengal  but  of  the  x.WJP.  and  the  whole  of  the  Punjab,  ...  that  we  have 
neither  space  on  the  two  lower  floors  for  the  necessary  almirahs,  ...  or  proper  accommodation 
for  the  number  of  hands  employed.  ... 

The  ground  floor.. .is  used  for  the  General  Department,  or  Surveyor  General's  Branch, 
which  is  the  geographical  depot  for  all  India,  and  is  made  to  serve  for  the  correspondence 
clerks,  the  draftsmen,  and  all  the  records,  both  ms.  and  printed.  ...  The  multiplication  of 
maps. ..by  engraving  and  lithography  has  caused  an  immense  addition  to  our  records.  ... 

On  the  second  floor  the  whole  of  the  Revenue  Branch.. .is  located  ;  correspondence,  comput¬ 
ing,  drawing,  and  records.  This  office  has  been  weighted  with  almirahs  and  racks  to  such  an 
extent  as  to  be  dangerous  to  the  safety  of  the  floor,  and  the  Agents.. .have  already  remons¬ 
trated  on  the  subject.  Yet  every  year  our  Revenue  Survey  parties  are  producing  many 
thousands  of  square  miles  of  survey2. 

In  1882  the  whole,  office  establishment  of  the  Surveyor  General’s  headquarters 
movedlnto  specially  designed  new  buildings  erected  in  Wood  Street3. 


Correspondence  Branch 

When  the  Surveyor  General  moved  up  country  in  October  1844,  he  left  only  two 
clerks  for  his  Calcutta  offices.  On  the  retirement  of  George  Barnes  in  1855  [  iv,  349  ], 
one  of  the  draughtsmen  was  brought  in  to  help  ; 

Mr.  A.  C.  Cunningham4,  a  young  man  of  good  education  and  excellent  business  habits, 
who  has  undertaken  to  bring  up  the  arrears.. .and  attend  to  the  duties  of  the  correspondence 
department,  which  has  fallen  into  sad  arrears,  at  his  leisure  hours  before  and  after  office. 

Cunningham  was  allowed  pay  as  writer  in  addition  to  his  salary  in  the  drawing 
branch,  and  on  Duhan’s  promotion  two  years  later  to  be  sub-assistant  at  Dehra 
Dun  [  342  ]  was  appointed  Head  Writer  at  Calcutta ; 

This... will  afford  a  slight-  increase  to  the  small  salary  drawn  by. ..Mr.  A.  C.  Cunningham, 
who  draws  at  present.  Rs.  46  from  the  Correspondence,  and  00  from  the  Drawing,  Branch.  ... 
This,  though  it  meets  in  a  measure  the  emergency  of  the  ease.. .to  provide  for  current  work, 
will  not,  I  fear,  place  the  Department  on  a  permanently  satisfactory  footing.  ... 

Under  the  present  system  the  very  scanty  means  at  command  preclude  the  possibility  of 
any  attempt  at  indexing,  docketing,  and  proper  registering  of  letters,  in  consequence  of  which 
a  vast  deal  of  time  is  lost  in  searching  for  a  single  reference,  and  serious  inconvenience  is  being 
constantly  felt  by  the  difficulty  of  finding  papers  when  urgently  required  [  344-5  ]s. 

Cunningham  moved  to  the  Revenue  Survey  office  in  1862®  and  retired  on  17th 
July  1886,  after  30  years  service,  “but  lived  only  three  months  to  enjoy  pension”. 

On  the  Revenue  side  Thuillier  started  with  the  able  services  of  Alexander  Daniell 
who  had  been  a  sub-assistant  in  Wroughton’s  party  [  rv,  397  ].  Daniell  died  in 

‘DDn.  659  (14),  14-2-57.  *  DDn.  21  (100-9),  SG.  to  Mil.  Dept.,  14-3-02.  3OR.  1881-2  (01); 

1882-3  ;  v.  DDn.  102  (  150  ),  Comm,  report,  2—4—70;  Svy.  offices  scattered  in  5  buildings  ;  reed,  all  except  mio. 
to  be  under  one  roof ;  discuss  shift  to  Raniihet  rather  them  Mussoorio  or  Dehra,  but  greatly  prefer  retaining 
offices  at  Calcutta.  ‘had  resigned  from  Coast  Ser.  gts.  on  death  of  his  father  [  359  ].  •  DDn.  003  (  94  ), 

DSG.  to  SG.,  30-3-57.  *  pr.  to  succeed  Hoppner. 


Correspondence  Branch 


353 


April  1855,  and  Hoppner  was  brought  in  from  Vanrenen’s  field  party  to  succeed 
him  [  349,  359  ],  The  office  then  comprised  besides  Hoppner  as  Head  Assistant, 
1  accountant  @  Rs.  100—1  writer  @  Rs.  60 — 1  indexer  @  Rs.  40 — 1  writer  @ 
Rs.  25 — 3  writers  @  Rs.  20  each. 


Drawing  Office,  Calcutta 

In  1844  the  Drawing  Office  had  John  Graham  as  Head  Draughtsman  [  iv,  445  ] 
— 3  East-Indians,  Joseph,  MacVicars,  and  McReddie,  on  pay  Rs.  70  to  150 — and 
JJITudians  on  pay  front  Rs.  16  to  60,  “Miajan,  Ainudin,  Rahim  Bakas,  Golam  Naki, 
Manirudin,  Khadam  Hoosen,  Abdul  Halim,  Hosen  Ali,  Nasrat  Hosen,  and  Zahur 
Ali”.  Of  these  Sheikh  Abdul  Halim  was ‘‘first  in  order  of  merit”  beside  being 
an  excellent  litho-draughtsman  [  360  ] . 

Graham  had  been  Head  Draughtsman  since  1827  and  was  promoted  to  Rs. 
450  p.m.,  from  1853.  As  a  younger  man  he  had  been  specialty  skilled  as  map 
compiler,  but  as  he  grew  older  his  work  fell  more  to  general  supervision,  and  in 
later  years  he  was  much  troubled  by  ill-health.  He  retired  on  pension  in  February 
1858,  and  died  in  Calcutta  five  months  later  [  iv,  445  ]. 

His  post  as  Head  Draughtsman  was  filled  by  YViUiam  Scott,  who  was  kept  on 
with  the  field  office  at  Dehra  Dun,  and  transferred  to  the  Great  Trigonometrical 
Survey  in  1861.  For  charge  at  Calcutta  John  James  was  sent  down  from  Robin¬ 
son’s  party  in  the  Punjab,  where  he  had  established  himself  not  only  as  a  first- 
class  surveyor,  but  also  as  a  hill  draughtsman  of  outstanding  ability  ; 

Mr.  James  is  a  most  accomplished  draftsman,  well  acquainted  with  the  physical  features  of 
India,  a  thorough  knowledge  of  which  can  only  be  acquired  by  experience  in  the  field,  and  is 
not  attainable  by  residents  of  cities.  ...  I  consider  Mr.  James... pre-eminently  qualified  for  the 
charge  of  the  Drawing  Office.  ...  Mr.  James’  salary  as  civil  2nd  Assistant  is  Rs.  309-12-3, 
with  equipment  allowance  of  Rs.  60  per  mensem.  As  the  retention  of  these  allowances  will 
cause  no  increased  expense,  I  propose  that  he  should  in  Calcutta  draw  the  same  amount.  ... 
The  increased  expense  which  living  at  the  Presidency  will  entail.. .renders  it  indispensable  that 
he  should  suffer  no  diminuation  of  receipts1. 

I  doubt  [  Waugh  writes  to  Depree  two  years  later  ]  whether  they  have  got  any  field  sketchers 
at  home  equal  to  our  Mr.  James.  The  originals  of  the  survey  he  was  engaged  on  are  the  best 
specimens  of  topographical  drawing  on  the  one-inch  scale  I  ever  saw  [  291  ]2. 

From  1870,  James  was  appointed  Assistant  Surveyor  General  in  charge  of  map 
drawing  and  compilation,  keeping  the  engraving  and  lithographic  branches  supplied 
with  material.  He  took  furlough  in  1878  and  on  his  return  in  1883  was  appointed 
Deputy  Superintendent  and  given  charge  of  a  revenue  survey  party  with  recess 
quarters  at  Mussoorie.  He  retired  on  pension  at  the  age  of  55  at  the  end  of  1884. 

Charles  Joseph  had  started  as  a  draughtsman  on  the  Madras  surveys  in  1823. 
He  was  transferred  to  Calcutta  in  1835  and  compiled  many  important  maps  there 
[  in,  321  n.3!  iv,  286-7  ]•  Seeing  no  prospect  of  promotion,  he  resigned  in  1845s, 
getting  the  following  “chit”  from  a  Government  Secretary; 

Mr.  Joseph  is  well  known  to  Thoby  Prinsep  [  iv,  489  ]  and  myself,  under  whose  superin¬ 
tendence  he  compiled  the  only  good  map  extant  of  the  country  between  Nagpoor  and  the 
Ganges  in  one  direction,  and  Cuttack  and  Benares  in  the  other.  He  showed  great  attention 
and  skill  in  compiling  this  from  a  most  heterogeneous  mass  of  materials,  and  the  result  was... 
[  a  ]  remarkably  full  map  of  country  till  then  quite  unknown. 

If  you  can  forward  his  views  in  getting  him  a  situation  where  his  knowledge  of  outdoor 
engineering  can  be  made  available,  and  relieve  his  eyes  from  the  fatigue  of  mapping  in  the 
Surveyor  General’s  Office,  you  will  do  a  great  service  to  a  very  meritorious  person4. 

For  a  time  he  was  with  p.w.d.,  and  then  Revenue  Surveyor  in  the  Sundarbans. 
He  later  compiled  a  Map  of  the  Grand  Trunk  Road  for  the  n.w.p.  Government 
[  315  ].  He  died  of  cholera  at  Serampore  on  4th  June  1859,  aged  58. 
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Thuillier  was  far  from  satisfied  with  the  quality  of  the  drawing  ; 

For  many  months  past  I  have  been  much  dissatisfied  with  tho  state  of  the  drawing  depart¬ 
ment.  ...  Carelessness  and  inattention  to  business  has  been... commented  on  without,  any  good 
effect,  and. ..I. ..recommend  the  discharge  of.,  four  individuals.. .as  a  proper  example*. 

In  spite  of  punishments  and  rewards  there  was  little  improvement ; 

What  we  most  require  are  good  compilers,  men  of  education  and  professional  knowledge 
who  can  be  trained  up  to  arrange. ..discordant  materials,  and  exercise  sound  judgement. ..and 
a  proper  value  on  various  authorities.  ...  They  are  required  also  to. ..superintend  the  native 
copyists,  to  examine  their  work,  and  thus  render  the. ..maps. ..as  creditable  as  we  could  desire. 

At  present. ..Mr.  Graham  takos  the  general  superintendence,  leaving  only  two  European 
assistants  ns  compilers — Mr.  Potenger  on  120  rupees  and  Mr.  Brenm  on  80  rupees  per  mensem. 
The  former  of  these  has  been  10f  years  in  the  Department,  and  the  latter  6  years.  They 
have  received  but  one  small  increase  of  salary'  during  that  period,  the  consequence  of  which 
has  been  the  resignation  of  Mr.  Breum.  The  strength  is  actually  below. ..[  that  of]  1830,  ... 
and  no  additions  have  been  made  to  meet  the  extra  calls. ..or  the  enormous  access  of... materials 
caused  by  the  extension  of  20  years  survey,  and  the  addition  of  large  provinces  [  351-2  ].  ... 

If.. .the  scale  of  remuneration  is  not  on  a  par  with  other  departments,  ...  young  men... 
seek  their  own  advancement  elsewhere.  ...  The  European  draftsmen,  ...  as  soon  as  they  have 
been  taught  and  formed  into  useful  assistants,  have  left  the  Department.  ...  Mr.  Joseph  pre¬ 
ferred  an  appointment  as  Overseer  in  the  Department  of  Public  W'orks  on  some  145  rupees 
per  mensem,  and  his  loss  has  not  yet  been  supplied.  ... 

Competent  draftsmen  and  compilers  cannot  be  found  when  wanted.  They  must  be  trained 
and  formed  for  our  purposes.  ...  The  appointment  of  4  or  6  European  young  men  on  a  gra¬ 
duated  scale  of  salaries  as  compilers  and  draftsmen,  ...  [  with  ]  some  knowledge  of  the  principles 
of  surveying,  seems  to  be  most  desirable,  the  salaries  commencing  at  50  or  60  rupees  per 
mensem,  to  be  raised  to  80,  100,  120,  and  150,  according  to  merit.  ...  I  am  anxious  to  see  the 
3  draftsmen... on  the  contingent  bill  (  ...in  force  upwards  of  20  years  )  [  iv,  335  ]  placed  on 
the  permanent,  list,  wherein  the  lowest  salary  should  be  20  nipees  instead  of  16  as  at  present2. 
After  reference  to  the  Directors  in  1856  strength  was  increased  to  5  East  Indians  on 
pajr  from  60  to  135,  and  11  Indians  from  16  to  55  rupees. 

George  Potenger  retired  on  pension  in  November  1860,  having  “injured  eyes  and 
failing  sight  caused  by  the  nature  of  the  work”.  He  had  been  “ constantly  ailing 
and  subject  to  frequent.. .attacks  of  fever”.  Bom  in  1829  he  had  first  joined  the 
drawing  office  in  March  1837 — resigned  in  September  1841  to  become  Purser  in 
h.e.i.c.’s  steamer  Proserpine  on  the  China  service — and  returned  to  the  drawing 
office  in  September  1845s. 

Vernieuxwas  warned  that  he  “must  go  on  differently  now,  or  I  cannot  retain 
him  to  spoil  paper  at  his  high  salary  ;  this  memo  to  be  carefully  filed”4. 

The  Revenue  Survey  drawing  office  comprised  nine  Bengali  draughtsmen  under 
Walter  Graham,  who  had  been  “brought  up  from  early  youth  in  the  office  under 
the  auspices  of  his  father”5.  His  untimely  death  in  1860  was  a  great  loss. 


Computing  Office 

When  the  Surveyor  General  went  up  country  in  1844  he  took  with  him  Radhanath 
Sickdhar,  his  brother  Srinath,  Bholanath  Mazumdar,  and  two  others  [  341  ]6  leaving 
behind  under  De  Penning  Vincent  Rees  and  four  Bengalis  [  127  ]7. 

On  De  Penning’s  death  at  the  end  of  March  1845,  only  four  months  after  Waugh’s 
departure,  Radhanath  Sickdhar  succeeded  as  Chief  Computer  Jbut  remained  with 
the  field  office.  The  cEs advant ages  15F “keeping  scTsmall  a  staff  at  Calcutta~became 
evidentwKeiT  one  man  resigned  in  February  1848.  Two  of  the  others  were  required 
for  the  observatory  and  left  the  third  idle  for  lack  of  a  fourth  with  whom  to  compare 
computations  [  122  ]8.  At  the  end  of  1848  permission  was  obtained  to  assemble  the 
whole  body  of  computers  at  Calcutta  ; 
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One  half  of  the  computing  office  remained  with  me  in  the  field  and  the  other  half  at  my 
Calcutta  office  to  bring  up  arrears.  The  work  performed  by  the  former  portion  has  been  in 
every  respect  satisfactory,  but  the  labours  of  those  in  Calcutta  hove  declined  in  consequenco 
of  the  want  of  adequate  supervision.  ...  A  concentration  of  the  entire  computing  office  is  urgent¬ 
ly  necessary  for  the  sake  of  efficiency.  ...  Considering.. .the  difficulty  of  recruiting  in  the  Upper 
Provinces,  ...  I... recommend  that  the  party  now  with  me  in  the  field  should  join  the  Presi¬ 
dency  office  whereby  a  monthly  saving  of  Company’s  rupees  243-5-4. ..will  be  effected1. 

The  Chief  Computer  and  his  party  left  Dehra  at  the  end  of  January  1849,  took 
boat  at  Gurmukhtesar  on  12th  February,  and  reached  Calcutta  early  in  May  |  128, 
341.  3 72  ].  Waugh  recommended  Radhanath  to  Thuillier’s  care; 

Every  opportunity  should  be  afforded  him  for  the  efficient  performance  of  his  work,  and 
as  he  will  now  for  the  fiist  time  have  the  whole  of.. .his  office  under  his  personal  control,  the 
entire  responsibility  of  details  will  devolve  upon  him.  ... 

It  will  be  necessary  for  me  to  maintain  a  direct  correspondence.. .with  the  Chief  Computer, 
and  I  hope  this. ..will  prove. ..not  inconsistent  with. ..your  control. ..over  the  whole  office2. 

Thuillier  reported  on  16th  May  that 

The  party  have  been  located  in  the  3  rooms  formerly  occupied  by  Mr.  Do  Penning,  forming 
the  entire  west  side  of  the  upper  floor  of  this  house  [351  ].  ...  The  Chief  Computer  lias  made 
every  arrangement  for  the  systematic  despatch  of  business,  and  will  carry  out  the  details  of 
his  office  in  direct  communication  with  yourself.  ...  I  have  already  found  in  Baboo  Radhanath 
Sickdhar  a.. .willingness  to  accommodate  which  is  very  pleasing3. 

Replacements  had  to  be  made  when  trained  computers  were  tempted  away  by 
offers  of  higher  pay  but  there  was  never  any  difficulty  in  finding  new  men,  who  had 
of  course  to  be  trained  from  the  start  [  iv,  340-1  ]. 

By  1855  the  output  of  the  trigonometrical  survey  had  increased  to  such  an 
extent  that  the  computing  office  could  no  longer  keep  pace.  Waugh ’3  proposals  for 
improving  the  terms  of  service  were  not  accepted  ; 

The  Hon’ble  the  President  in  Council  strongly  objects  to  the  principle  of  increase  of  pay 
according  to  length  of  service,  and  requests  that  the  Surveyor  General  will  recast  his  scheme 
...suggesting  a  graduated  scale  of  permanent  pay,  and  stating  whether  all  that  is  necessary 
may  not  be  effected  by  the  simple  addition  of  some  computers  and  writers1. 

In  revising  his  recommendations  Waugh  again  stressed  the  faot  that 
a  ready-made  computer.. .is  not  procurable  in  India.  ...  A  strong  motive  is  required  to  incite 
a  person  to  acquire  these  qualifications.  ...  Supposing  a  person  by  working  at  the  computing 
office  for  0  years  has  acquired  the  necessary  qualifications  of  an  effioient  computer,  it  will  be 
in  the  interest  of  Government  to  accord  him  such  a  salary  as  would  induce  him  to  remain  in  the 
office,  for  in  the  event  of  his  retiring  all  the  expense  incurred  in  his  training  would  be  lost.  ... 

Nothing  short  of  the  graduated  scheme  originally  submitted  will  be  found  to  answer. 

He  put  up  two  alternative  schemes,  Rs.  1,189  and  1,329  p.m.  including  pay  of  the 
Chief  Computer  @  Rs.  400  p,m.  Government  approved  the  lower  of  the  two,  less 
Rs.  105  p.m.,  which,  gave  an  increase  of  Rs.  313  over  the  existing  scale6. 

In  1856^  Radhanath  made  a  full  report  of  the  work  of  the,  Computing  Office 
froriTtKe  time  it  had  been  concentrated  at  ~CSIcu£|a_f  128  ]  ; 

At  that  time  the  office  consisted  of  1  Chief  ComPlltSfczl,  H*3®*!  Native  Computer— 1  Deputy 
Native  Computer— ^Assistant  Computers.  The  office.. .remained  upon  this  footing  till  within 
the  last  Kvernonths,  when  orders  were  received. ..for  reorganizing  the  same.  ... 

In  the  year  1851  the  printed  Tables. ..for  India  were  computed  [  122-3  ]•  ...  Most  useful  in 
the  calculation  of  the  Tables. ..were  Baboo  Sreenath  Sicdar  and  Radhanath  Sen.  ... 

Seeing  that  the.. .business  has  greatly  increased  of  late,  the  Surveyor  General  recently  laid 
before  Government  a  scale  of  progressionally  increasing  remunerations.. .to  a  computer  as  he 
improved  in  efficiency,  his  maximum  pay  being  fixed  at  Co.’s  Rs.  00  per  month.  I.. .regret 
that  this  arrangement  was  not  at  once  sanctioned,  ...  as  it  would  have  made  the  Computing 
Office  as  efficient  as  could  be  desired.  ... 

The  computers  generally  have  given  great  satisfaction.  ...  Those  who  have  mode  them¬ 
selves  most  useful,  and  who  can.. .be  entrusted  with  independent  computations,  ore.. .Baboo 
Sreenath  Sicdar — Radhanath  Sen — J oynarain  Banerji — Bholanath  Mozoomdur®. 

1 DD11.  408  (  134-7  ),  SG.  to  Mil.  Dept.,  13-11-48.  *  DDn.  561  ( 12  ),  SG.  to  DSG.,  13-3-19  j  Shibnarain 
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In  October  1861,  after  Waugh’s  retirement  and  after  Radhanath  Sickdhar  had 
expressed  his  wish  to  retire,  the  Superintendent  Trigonometrical  Surveys,  James 
Walker,  asked  for  the  transfer  of  the  Computing  office  to  Dehra  Dun.  “  Much  incon¬ 
venience  and  delay  has  been  caused  by  the  separation  of  the  Computing  Office  from 
the  Trigonometrical  Survey  [  344  ]”. 

He  had  already  two  houses  at  Dehra  for  the  trigonometrical  survey  offices,  and 
it  would  be  easy  to  arrange  for  a  third  for  the  Computing  Office.  The  move  was 
authorised,  and  effected  during  ISfig1  [  341  n.2  ].  The  establishment  then  stood  at 
1  Chief  Computer — 1  Deputy — 1  Senior  Examiner — 8  junior  Computers — 4  writers. 
Radhanath  Sickdhar  retired  on  pension  from  16th  March  1862  ;  his  brother  Srinath 
had  alreadj-  resigned  on  account  of  “incipient  cataract  of  both" eyes”.  Bholanath 
Mauzamdar  was  the  only  one  of  the  Calcutta  establishment  to  move  up  country, 
to  become  Chief  Computer  ;  the  remainder  preferred  to  resign.  Computers  were 
henceforward  recruited  from  up-country  sources  [  344  ]. 


Calcutta  Observatory 

The  Survey  Observatory  had  been  first  erected  on  the  proposal  of  Valentine 
Blacker  on  the  roof  of  the  office  at  No.  35/37  Park  Street  [  hi,  187-8  ].  After  the 
move  to  No.  21  Chowringhee  a  small  building  was  specially  erected  in  the  grounds 
of  that  office  [  iv,  332  ] .  Observations  for  the  daily  time  signal  and  for  meteorological 
purposes  were  under  charge  of  Vincent  Rees  who  had  the  assistance  of  one  of  the 
computers  [  iv,  114-5,  119-20,  462  ;  v,  139  ]. 

In  1848,  Rees  pointed  out  that  the  Chowringhee  building  was  most  unsuitable 
as  it  gave  little  room  for  the  instruments,  and  none  whatever  for  an  observer  to 
sleep  in.  It  was  completely  dominated  by  surrounding  buildings2.  When  the  office 
moved  to  Park  Street  the  following  year  Blacker’s  observatory  was  re-erected  with 
a  new  dome  [351].  As  Rees  was  now  granted  six  month’s  sick  leave  to  Mauritius 
it  was  arranged  that  the  Chief  Computer,  who  now  had  living  quarters  in  the  new 
building,  should  give  up  an  hour  for  the  observatory  duties,  making  up  time  on  his 
computations  out  of  hours.  Gopinath  Sen  was  the  regular  observatory  assistant 
[  354  n-7  l3- 

In  his  instructions  for  the  re-erection  of  the  observatory  the  Surveyor  General 
pointed  out  that  corresponding  observations  were  no  longer  needed  since  the  field 
surveyors  now  made  connection  to  points  of  the  g.t.s.,  but  that  the  “shewing 
mean  time  is  the  special  business  of  this  observatory”4. 

It  has  been  the  practice  for  some  years  that  one  or  two  computers  should  daily  attend  on 
Mr.  Rees  at  the  observatory  to  assist  in  shewing  Mean  Time.  This  duty.. .causes  considerable 
interruption  to  the. ..computations.  ...  Every  endeavour  should  be  made  to  reduce  the  time 
they  are  absent  at  the  observatory5. 

Rees  returned  from  leave  and  resumed  charge  during  February  1850.  He  was 
much  handicapped  by  chronic  chorea,  and  from  1 843  had  been  “as  deaf  as  an  adder  ”. 
In  1852  he  retired  after  27  tears  work  Connected  with  the  observatory. 

The  Chief  Computer  again  took  charge",  and  the  meteorological  observations 
were  brought  into  line  with  the  new  rules  [  139-40  ].  From  the  savings  on  Rees’ 
salary  four  extra  assistants  were  engaged,  on  Rs.  20  to  30  each,  being  additional 
to  the  computer  responsible  for  the  daily  signal  to  Fort  William  [  iv,  114-5  ]  ; 

At  exactly  five  minutes  before  mean  noon  a  ball  is  hoisted  up  on  a  mast  at  the  Observatory, 
seeing  which  the  signallers  at  the  Fort  semaphore  tower,  a  distance  of  a  mile  and  a  half,  raise 
a  ball  on  an  iron  crane  fitted  up  for  the  purpose.  ...  The  mean  noon  shewn  is  that  for  the  Sema¬ 
phore  Tower.  To  this  end,  at  1$  seconds  before  that  time  the  observatory  ball  is  dropped  by 
a  classic  letting  go  a  rope  ;  observing  which  the  signallers  let  fall  the  semaphore  ball  Likewise, 
and  in  a  similar  manner,  which  event  ought  to  occur  at  the  time  of  the  Mean  Noon.  ... 

1  DDn.  7(115),  from  Mil.  Dept.,  26-3-62.  1  DDn.  479  (  4  ),  Rees  to  DSG.,  23-5-48  ;  472  (  453  ),  DSG. 
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A  powerful  telescope  is  put  up  at  the  Observatory,  with  which  the  dropping  of  tho  Sema¬ 
phore  ball  is  watched  and  the  time  of  its  occurrence  is  noted.  ...  There  will  generally  be  some 
error.. .which  is  always  noted.. .at  the  Surveyor  General’s  office.  ...  When  the  error.. .exceeds 
half  a  second  it  is  published  in  all  the. ..daily  papers  ns  well  as  in  the  Calcutta  Gazette.  Like¬ 
wise  a  notice. ..is  put  up  at  tho  Bankshall.  The  Mean  Moon  every  day  is  determined  by  a 
meridional  observation  of  the  Sun,  and  for  making  such  observations  a  2>V  feet  transit  telescope 
by  Dollontl  is  forthcoming  at  the. ..observatory  [  138-9  ]*. 

Front  25th  June  1858  signals  were  made  by  electric  cable  which  gave  a  great 
deal  of  trouble  to  begin  with  [  140-  1  ].  The  time  of  the  signal  was  also  changed  to 
one  o’clock,  and  deduced  from  the  transit  observation  “immediately  preceding”. 

The  time  ball. ..used.. .with  the  electric  wire  is  not  the  old  ball,  ...  which. ..was  scarcely 
visible  to  the  whole  shipping.  The  ball  now  adopted  is  one  of  much  larger  dimensions.  ... 
The  electrical  wire  connecting  the  Observatory  with  the  Semaphore  Tower  is  laid  under¬ 
ground.  ...  The  battery  used  at  the  observatory  consists  of  twenty  cells2. 


Lithographic  Press 

The  Lithographic  Press  was  installed  at  the  Surveyor  General's  office  in  March 
1852  by  the  transfer  from  the  Government  Press  of  two  hand  presses  and  their  crew 
and  two  litho-draughtsiuen.  "My  first  care”  writes  Thuillier, 

was  to  secure  the  services  of  a  competent  Superintendent,  combining  the  qualities  of  a  good 
draftsman  with  a  knowledge  of  transfer  drawing  and  litho.  business  generally.  Mr.  II.  M. 
Smith,  at  that  time  attached  to  the  Quartermaster  General’s  Department3  who  was  well 
known  to  me.. .from  his  experience  in  lithographing  the  series  of  n.w.p.  district,  maps  published 
under.. .my  predecessor  [  312-3  ],  was  the  only  man  in  Calcutta  lit  for  the  situation.  ...  He  was 
allowed  by  the  Quartermaster  General.. ..to  accept  the  appointment4, 

and  joined  on  17th  April.  Two  European  assistants  were  also  engaged,  De  Hone 
and  Musgrove,  besides  an  engraver-draughtsman  Namiruddin  [  332  n.5  ].  An  estab¬ 
lishment  of  draughtsmen,  printers,  and  spongemen  brought  tho  monthly  pa}?  roll  to 
Rs.  720.  During  1854-5,  this  staff  was  called  on  to  work  at  high  pitch  on  the 
printing  of  the  postage  stamps  under  most  difficult  climatic  conditions.  Extra 
presses  were  installed  and  establishment  raised  to  Rs.  1,060.  During  1855  an 
experienced  printer,  George  Stapleton,  was  further  brought  in  from  the  Government 
Press  on  Rs.  250  p.m.  [  IV,  335-6,  350  ;  V,  332-5,  360  ]. 

Smith  was  born  about  1806  “son  of  John  Jacob  Smith,  a  buccaneer  who  cap¬ 
tured  Saugor  Island  at  the  mouth  of  the  Hugh”.  The  son  found  employment  in 
the  lithographic  press  under  Dr.  Rind  [  in,  298  ].  He  was  not  only  a  high-class 
draughtsman  who  actually  designed  the  postage  stamps,  but  also  a  first-class 
technical  manager  who  did  magnificent  work  in  the  reproduction  of  maps.  In 
1865  he  was  granted  a  good  service  pension  on  Rs.  225  p.m.,  ‘"  after  serving  Govern¬ 
ment  for  43  years  continuously”.  Pending  the  arrival  of  a  new  Manager  from 
England  his  services  were  retained  up  till  15th  April5. 


Mathematical  Instruments 

Saiyad  Mir  Mohsin  Husain,  who  had  won  Everest’s  complete  confidence  by  his 
skill  in  repa  ir  and  construction  of  scientific  instruments,  had  been  formally  appointed 
Mathematical  Instrument  Maker  under  the  Directors’  letter  of  26t.h  September 
1843  [  iv,  125,  458  J.  Though  unable  to  write  English,  he  was  able  to  conduct  his 
business  to  the  entire  satisfaction  of  both  Waugh  as  Surveyor  General  and  Thuillier 
as  Superintendent  of  the  Mathematical  Instrument  Department.  He  held  office 
ngKT'up  to  the  time  of  his  death  which  occurred  on  Hth  February  1864.  “Ever 
at  his  post,  his  whole  life  seems  wrapped  up  in  the  duties  of  his  profession”5. 

1  DDn.  669  ( 13  ),  from  Ch.  Compr.,  3-4-56.  *  DDn.  664  (  209 ),  from  Ch.  Conipr.  from,  27-7-58. 
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Mohsin  Husain  had  been  employed  with  the  Surveyor  General  up  country 
till  Everest’s  departure,  when  he  took  over  charge  of  the  Calcutta  workshop,  first 
under  Henry  Goodwyn  and  then  under  Wroughton  as  Deputy  Surveyor  General 
[  162,  164  ].  The  workshop  had  now  to  be  entirely  reorganized,  and  an  artillery 
bombadier  was  appointed  Assistant  Mathematical  Instrument  Maker.  “It.  was  a 
piece  of  good  fortune  that  a  workman  of  Mr.  Cribble’s  skill  and  training  was.. .found 
to  fill  the  situation,  and  who. ..was  content  to  receive  at  starting  a  staff  salary  of 
50  rupees  in  addition  to  his  military  pay  and  allowances”. 

Cribble  was  a  great  success  and  helped  considerably  in  the  construction  of  the 
two  24-inch  theodolites  made  up  in  Calcutta  [  152-3  ].  In  1849  he  took  his  dis¬ 
charge  from  the  army  with  the  rank  of  sergeant,  and  pressed  for  increase  of  survey 
salary  to  Rs.  100,  which  had  been  promised  when  he  first  joined  in  1844.  The 
Surveyor  General  strongly  supported  him.  “  It  would  not  be  possible  to  replace 
him  by  any  workman  of  equally  moderate  expectations.  ...  I... recommend... that 
Government... augment  this  deserving  individual’s  salary  to  Co.’s  Rs.  150”  bringing 
supervision  charges  to  Rs.  500 — Mohsin  Husain  Rs.  250,  Cribble  150,  ThuillierlOO — 
as  against  pay  and  allowances  drawn  by  Barrow',  Rs.  700  [  iv,  122  J1.  Cribble’s 
salary  was,  how  ever,  only  raised  to  Rs.  100.  On  his  transfer  to  Roorkee,  his  place 
was  filled  by  Edward  Stapleton  as  clerk  @  Rs.  80,  and  Saiyad  Ismail,  Mohsin  Husain’s 
son,  as  storekeeper  (a;  Rs.  50. 

In  1853  Thuillier  pressed  for  an  increase  to  Mohsin  Husain’s  salary'  ; 

The  Mathematical  Instrument  Department. ..has  been  put  on  a  new  footing,  and  made  the 
general  depot  for.. .all  instruments  below  Allahabad.  Owing  to  a  parsimonious  policy  on  the 
part  of  the  Military  Board,  the  increasing  duties  and  responsibility  for.. .such  an  extent  of 
Government  property  have  been  met  merely  by  the  abolition  of  the  Assistant  in  the  manu¬ 
facturing  department.  Mr.  Cribble  was  transferred  to  Roorkee  in  January  last,  and  the  whole 
of  the  supervision  rests  on  the  Meer  Sahib.  ...  The  arrangements  now  in  force.. .having  the  work¬ 
shops  in  close  connection  with  the  Surveyor  General’s  Office,  as  well  as  the  Lithographic  Press, 
are  admirably  adapted  to  ensure  proper  control. ..on  my  part,  and  by  the  whole  of  the.. .stores 
connected  with  our  profession  being  under  the  Instrument  Maker’s  care.  ... 

Said  Mohsin  has  now  served  close  upon  30  years.  ...  Having  been  on  his  present  salary  for 
about  eleven  years,  a  personal  allowance... would  bo  very  gratifying  to  this  worthy  old  gentle¬ 
man.  ...  A  recommendation  was  made  in  my  annual  report  to  the  Military  Board  for  1850- 
51,  for  an  increase  of  100  rupees,  ...  but  the  Board. ..whilst  highly  commending  his  zeal  and 
work,  expressed  regret  that  they  could  not  then  comply  with  my  request*. 


He  further  asked  for  an  increase  to  the  establishment  of  workmen,  the  present 
number  being  only  22  on  the  permanent  list  and  70  on  contingent  charge  ; 

The  permanent  establishment... has  not  been  altered  for  very  many  years,  but  it  is  totally 
inadequate.  ...  The  present  total  strength  amounts  to  92,  ...  and  it  is  this.. .contingent  estab¬ 


lishment  which  I  am  desirous  of  increasing  temporarily  for. ..adding.. .a  few  of  the  more  useful 


instruments,  ...  which.. .can  bo  so  infinitely  better  constructed  here,  to  suit  wants  of  surveyors 
and  withstand  the  effects  of  our  Indian  climate,  than  in  England3. 

On  a  reference  to  London  the  Directors  approved  a  personal  allowance  which 
raised  Mohsin  Husain’s  salary  to  Rs.  400  p.m.  During  his  deputation  to  Karachi 
[  44,  158  ]  he  was  allowed  an  extra  one-third  salary,  though  there  was  some  argument 
as  to  whether  it  could  be  drawn  on  the  personal  allowance4.  During  his  absence 
Said  Ishmael,  the  storekeeper  and  assistant  to  his  father,  was  entrusted  with  the  supervision 
of  the  workshops  with  an  increase  of  salary,  ..50  rupees  per  mensem.  ...  The  entire. ..manu¬ 
facturing  and  repairing  branches  have  now  been  executed  for  a  period  of  six  months  by  Syud 
Ishmael,  who. ..lias  proved  himself  a  most  valuable. ..supervisor*. 

Saiyad  Ismail  had  received  a  good  English  education  at  St.  Paul’s  School, 
Calcutta,  and  had  in  1850  been  appointed  computer  at  Revenue  Survey  head¬ 
quarters.  On  his  father’s  death  in  1864  he  officiated  as  Mathematical  Instrument 
Maker  on  salary  Rs.  250,  until  an  English  mechanic  was  appointed  from  Thomas 
Cooke’s  establishment  at  York. 
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Name,  Hirrli.  Death  Appointed  Employment 


Domestic 


U.inNBS,  Geo.  |  IV.  349  J 
b.  c.  0-1 1-1799. 

Blewitt,  Francis  Colwell  [  4i«S  J 


b.  r.  1-1-28.  m\ 

Gusninoham,  Alex  Clias.  [  352  I  / 
b.  Bombay,  r..  30-10-33  / 

d.  Calcutta  24-10  SC. 


Daniell,  Alo.x.  |  iv.  397  j 
b.  India,  1S12-3 
d.  Calcutta  IO-4-5-'). 

Duhan,  Harry  .Reilly 
h.  c.  9-1-27. 


FRANC18,  M. 

d.  10-11-92. 

noppsEn,  Edw.  Wm.  I  iv.  399 ; 


MACH.A1  ,  0. 

O’Bhirn,  M. 

Ollivkk,  Andrew  Cornelius 

l  IV,  350.  385  J 
b.  Hclbd.,  30-4-22 
d.  DDn.,  24  -8-56 

.Scott,  Robt. 
b.  c.  22-1-22 
d.  DDn.,  12-9-74,  unm. 

Stapleton,  CIias.  Thus  [  iv,  350  ] 
b.  Nov.  1819. 
d.  Calcutta,  12-10-01. 

Webb,  Goo.  Parker  (  rv,  350  1 


1-7-36 

1-8-43 

GTS. 

1-9-52 

1844 

22-4-45 


1854 


wr.  C-ln-C.’s  olllce,  10-7-35 ;  suo.  Cal¬ 
cutta.  L-7-30  :  ret.  on  pension,  27-8-55. 
wr.  sc.o.,  Calcutta;  with  IV 1 .  office  to 
Allbd.  Oct.  1844  ;  tr.  to  UT8.  29-3-45. 
from  uts.  to  no.  Calcutta.  Sept.  1853  ; 
wr.  sgo.  1-12-55  ;  Uii.  Wr.,  27-3-57  ; 
ha.  Rev.  Svy.  lidqrs.,  1-4-02  till  pen¬ 
sion.  17-7-86. 

Rev.  Svy.  NwP.  1834-42 ;  Hd.  Dmn.  Rev. 
Svy..  Calcutta  from  1844 ;  iia.  Rev. 
Svy.,  Calcutta  184*  till  death, 
wr.  S.G/s  Id.  olllce.  AIHhI.  £  DDn. ;  Hd. 
Wr. &nctg.  Ucgtr.,  17-11-56  ;  extra  Civ. 
Asst.  £  pa.  to  SG.  27-3-57  ;  pa.  to  STS., 
12-3-61  :  |)cnsloii  as  Survr.  1st  gr.  & 
PA.  to  SG.  1-4-83. 

Wr.  SGO^  Pet.  as  Hd.  Clerk,  1-11-92. 


Sou  ol‘  Alex.  (  1803-53  ), 
Ship’s^  Capt.,  d.,  Calcutta, 
15-9-53,  and  Maria  Ills  wife. 

Sou  of  DnvM  nnd  Jane. 


son  of  Wm.  Dulmn  who  d. 
Cawnpore,  28-11-50  aged  58. 
m.,  Mussoorle,  10-2-58,  Julia 
Mary,  aged  14,  dau.  of  John 
Tayior. 


9-6-56  front  ltcv.  Svy.  XWP.  to  ha.  Rev.  Svy. 

Hditts.  Calcutta,  till  c.  1-4-62. 

1855  wr.  Rev.  Svy.  Hdqrs. ;  still  serving  1S70. 
1800  wr.  Rev.  Svy.  fldqrs. 

1-11-44  from  GTS.  appd.  Hd.  Wr.  SG.’s  fd.  office 
Allbd.  £  DDn.  till  death. 


20-10-44  wr.  SG.’s  fd.  office  ;  sas.  &  Storekeeper 
1-5-53  ;  Asst.  Survr.  from  1871. 


m.  before  18(10 ;  j,r.  kin  to  Rev. 

...  Hoppner  of  Patna, 
m.  before  I860. 

non  of  Joseph  O.  [  in,  491  ). 
in..  Lnndour  1S-S-43,  Emlllc 
Martini  Dillon,  pr.  dan.  of 
Emile,  fl.  [  439  J. 
bro.  to  Wm.  Henry  [  360  1. 


1850  writer,  Rev.  Svy.  Hdfirs.,  Calcutta.  pr.  kin,  to  Edwurd  [  360  ], 

and  Geo.  [  iv,  335']. 
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Draughtsmen 


Bolst,  Wm.  Chapman 
h.  22-9-25, 
d.  DDn..  2-9-53  .  Ml. 

16-11-48 

Bonnaud,  Geo.  Alfred 
b.  c.  5-11-42. 

21-11-50 

Bkeuh.  Christian 
b.  27-12-14. 

13-G-45 

Chill,  Time.  Potenger 
b.  r.  20-6-31  (  32?  ). 

1-9-62 

Cornelius,  John  1  iv,  350  ] 
d„  DDn.  15-5-79.  aged  80. 

Ml. 

1-10-31 

Graham,  John  [  iv,  445  ] 
b.  India,  c.  7-12-01 
d.  Calcutta,  19-7-58. 

1816 

Graham,  Walter  Rose  Malcolm 
b.  1821, 

d..  Calcutta,  15-11-60. 

1844 

JAMSE,  John  Owen  Nix  ( 1820-1900  1 

1-0-58 

JOSEPH,  Chas.  1 III,  321  n.3  ;  iv,  350 ] 
b.  e.  1-8-02, 
d.  Surampore,  4-6-59. 

1-5-23 

Livesay,  C.  E. 

McBeddik,  Geo.  King  (in,  314; 

b.  20-2-05.  IV,  350  J 

Macvicars,  Wui.  ( iv,  350  ] 
b.  Madras,  22-6-OS. 
d.  Calcutta,  1848/9. 

1858 

24-11-24 

1831 

Namey,  j.  P. 
b,  c.  3-6-39. 

1-11-55 

POTENOER,  Geo.  [  IV,  3SO  1 
b.  c.  12-1-21. 

1-3-37 

FOULSON.  J.  H. 

Jan.  1866 

Scorr.  Wm.  Henry  [Ill.  314  iv,  350  ] 

1-3-27 

b.  Sept.  1812, 
d.  DDn.,  10-2-73,  *1. 


Sleet  j  John 

1847/fl 

Vaillant,  J. 

1850 

Veenieux,  Lawrence  Prudence 

14-9-62 

b.  24-11-14. 

dmn.  Calcutta  do.  ;  tr.  to  SG's  fd.  office,  l)r-  H°n  of  Win.  Henry  'V  Mary. 
DDn.  1650.  °f  Calcutta,  &  bro.  to  Geo. 

Chapman  [  439  ]  &  Herbert 
James  [  430  J. 

appeo.  dmn.  Calcutta  :  dUcb.,  30-11-61. 

dmn.  Calcutta  DO. ;  read.  1851.  »rrd.  India  Nov.  1843. 


to  gas.  -GTs.,  for  topo.  Punjab,  dmn. 

Calcutta  9-10-53  ;  to  ML  Dept.,  1-9-69. 
from  Nagpur  Svy.  to  Calcutta  do.  ;  SG's 
fd.  DO.,  1844  tUI  ret.  Nov.  1862. 


appee.  topo.  survr. ;  Hd.  Dmn.  Calcutta 
DO.,  Aug.  1828 ;  ret.  1-6-68. 

dmn.  Rev.  8vy.  hdqre. :  Ch.  Dmn.  185CKT) 
till  death. 


- ■ - -  —  ,  Pt .  aui  1 aj 

Wm.  Rlchd.  [iv,  386  ;  v,  440  ]. 
m.  1st.,  DDn.,  5-3-40,  Char¬ 
lotte  Watson,  wld.  ;  2nd  ; 
Julia  Matilda ;  father  of 
Walter  Joim  ( 1849-1931  ), 
appd.  Topo.  Svy.  1866. 
m.  4  times  [  iv,  445  ] ;  1st., 

6-1-20 ;  father  of  Walter 
Ua/.J. 

son  of  John  [  wup.  ]. 


ch.  Calcutta  do.  from  Topo.  (  431 ). 
dmn.  sgo.  Madras;  to  sgo.  Calcutta. 
1836 ;  ret.  1845 ;  Supervisor  PWD. 
Benares  Rd.,  2-7-45 ;  Rev.  Survr. 
Sundarbans,  1854. 

appee.  Calcutta  do.;  not  In  I860  list, 
dmn.  Calcutta  DO. ;  not  1847  list, 
from  qmg.  Madras ;  dino.  sgo.  Madras, 
1831-3;  Calcutta;  do.;  from  1835  till 
death. 


his  dau.  in.,  Calcutta,  1855, 
Mark  Edwin  son  of  Joseph 
Olllver  [  m,  491  ]. 


Calcutta  DO. ;  drawing  Rs.  150,  Feb.  180G. 


dmn.  Calcutta  do.  ;  read.  2-9-41  [  354  ] ; 
re-appd.,  8-9-45 ;  pension  1-12-60 
under  go.,  23-5-fll. 

dmn.  Calcutta  do.  ;  with  Rev.  Svy. 

hdqre.,  1802  ;  compiler  @  Re.  200, 1866. 
dmn.  Calcutta  do.  ;  to  SG.’s  fd.  office, 
1833  ;  Ch.  Dum.  fd.  office,  DDn.,  1-6-58 ; 
Ch.  Dmn.  wltli  8TB.,  Feb.  1861  ;  Civ. 
Asst.  1st  gr..  1-4-66,  till  death. 

Calcutta  do.  ;  resd.  16-1-61  after  3  y. 
service. 

appee.  dmn.  Calcutta  do.,  ;  resd.  14-4-59. 


son  of  Wm.  Scott  [  in,  501  J, 
and  bro.  to  Robt.  ( tup. ) ; 
m.,  Landour,  30-9-43,  Clar- 
entioc  Eleanor  Shorts,  aged 
14. 


kin  to  John  Pearson  V.,  whose 
son  Chas.  Louis  m., 
14-12-67,  Matilda  Glcoson. 


CoUr.’s  Office,  Hooghly,  1833^9 ;  Libra¬ 
rian  £  Drg.  tor.  Hooghly  Coll.,  1840-0 ; 
Record  Keeper,  AG/a  Office,  1-3-61 ; 
dmn.  Calcutta  do.  14-9-52;  serving 
1866. 
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Abdus  Sobhan,  1854-06. 
Ain-ud'din ,  1844. 

Ghulam  Klmdar,  1854-00,  DDu. 
Ghulain  Naki,  1344-00. 

Ghulam  Akhnr,  1354-00. 

Husain  All,  1344-00. 

Jal  Kara  In  B1swa3  ;  Hd.  Drnn. 
Rev.  Svy.  Hdqrs. 


Indian  Draughtsmen 

Khadani  Husain,  1844. 

Manir-uil-dln,  1844-61. 

Knllin-ml-din,  1354-60,  DDn. 

Miajau,  1844-59  ;  d.  Fob.  1359. 
Nasrat  Husain.  1844. 

Xabl  Baksh,  1850-00. 


Computers 


Najib-ulluh  1850-00,  DDn. 
lUhlm  llaksh,  1344  ;  DDn.  1849,  Giuo. 
d.  26-11-53. 

Sheikh,  Abdul  Halim  1844-55  from  1859; 
Lltho  branch  [  inf]. 

Sheikh  Abdul  Khadar,  1332-00 ;  d. 
DDn.,  17-7-60. 


Service 


Name,  Birth,  Death 


Appointed 
Calcutta  DDn. 


Bl lolaua  11  i  Mu uzu indar 


1840 


Chednmn 
Chltur  Mill 
Oangu  Prasad 
Gupal  Chandra  Gupta 
b.  e.  .1  illy  1830. 


b.  c.  Dec.  1816  ; 
bro.  to  Radhanath. 


4-4-51 


Gopinath  Sen 

28-1-41 

b.  c.  8-10-21. 

llaru  Kumar  Mltm 

21-6-44 

b.  c.  1823. 

Isan  Chandra  Bose 

1845 

Jal  Nnrain  Banerji 

10-3-44 

b.  c.  1821. 

Kcdarnath  Sen 

16-5-49 

Nauda  Lal  De 

1344 

Panch  Kurl  Gupta 

4-4-51 

b.  c.  Aug.  1827. 

Parsld  Nando  Sebastian 

1845 

Radhanath  Sen 

27-3-38 

b.  c.  Aug.  1817. 

Radhanath  Slckdhar 

Shania  Cliaran  Bose 

1840 

Shib  Naraln  Datt 

10-5-49 

b.  c.  Juno  1828. 

Srlnath  Ancliaria 

July  1866 

Srlnath  Slckdhar 

25-1-33 

1357 

1857 

1857 


id.  office,  1844-9  ;  Calcutta.  1349-51  :  Asst.  Overseer,  pwd.,  1851-2 
re-opinl.  Compr.,  1352 ;  juur  exninr..  1855 ;  Dep.  Compr. 
1-2-02.  ou  tr.  to  DDn. ;  Ch.  Compr.,  18G2  ;  pension  from  1805 
fd.  office  1857-00  ;  1  DDn.  Comp.  Party,  1-1-61. 
fd.  office  1357-60  ;  DDn.  Comp.  Party,  1—1— 01 . 

fd.  office  1857-60. ;  DDn.  Comp.  Party.  1-1-01 ;  Ch.  Compr.  1305-90. 
resd.  before  IS 00 

from  office  Civil  Auditor,  Metl.  Compr.  SOO.  Obsy.,  4-4-53  ;  Supt. 

Obsy.,  16-3-02  ;  still  serving  I860, 
still  serving  1851. 

fd.  office. 

fd.  office  Oct.  1844-Jan.  1849 ;  Calcutta  from  1849  junr.  exmnr 
1855  ;  read.,  6-4-62. 
resd.  to  be  Asst.  Overeeer  PWD.,  1851. 
read.  Feb.  1848. 

from  Calcutta  Mint ;  resd.  17-6-60. 
with  fd.  office  1845-7. 

Dep.  Native  Compr.  Calcutta,  10-5-44  til  May  1840  :  senr.  exmnr. 
1855;  Metl.  Compr.  SQO.  Obey,  from  1802  ;  Hd.  Clerk,  Rev.  Svy. 
hdqrs,.  from  1865. 
v.  Biographical  Notes, 
fd.  office  Oct.  1844  ;  pr.  resd,  1845. 
resd.  before  1860. 

resd.  Calcutta  6-4-62. 

Dep.  Compr.  10-3-38  ;  Hd.  Native  Compr.,  19-6-38 ;  fd.  Office 
Oct.  1844-Jan.  1840  ;  Calcutta,  May  1849  till  read.,  7-1-62. 


Lithographic  Press 


Abro,  G.  W. 

Dh  Hoke,  G.  W. 

Musgrove,  J.  ... 

Sheikh  Abdul  Halim 
Smith,  Henry  Mariano  [  357  ] 
b.  c.  1806. 

Stapleton,  Geo.  H.  [  iv,  350  ]. 


...  Press  asst.  1860. 

1852  Press  asst.  ;  not  In  list  of  1800. 

1862  from  dmn.  Rev.  Svy.,  to  Lttho.  Dmu.  ;  serving  1878-9. 

...  Lltho  dmn.  1859,  from  dmn.  BOO  ( tup.  ). 

17-4-52  Govt.  Lltho.  Press,  Calcutta,  dmn.  1828-62 ;  Hd.  Dmn.  SQO.  Lltho 
Press,  17-4-52  till  ret.  16-7-66. 

1866  from  Govt.  Lltho  Press. 


Mathematical  Instrument  Department 


CHIBBLE.  H.  J. 

b.  St.  Mary'0  Huntingdon.  1812/13 
arrd.  India,  1838. 


I3MAJX,  Satyad 

only  son  of  Mohstn  Husain  [  inf.  ] 
Mohsin  Husain,  Salyad  Mir  [  IT,  458  ] 
b.  Arcot,  Madras, 
d.  Calcutta.  11-2-64. 

Stapleton,  Edward 


1844  Eullsted  Ben.  Art.  London.  1838  sailing  for  Bengal,  Aug.,  porch. 

disch.  Feb.  1860  ;  appd.  Asst.  Math.  Inst.  Maker  ;  1844  tr.  to 
Thomason  Eng.  ColL  21-I-6S ;  pr.  identical  or  kin  “  Mr- 
Cribble”,  Supt.  Elec.  Tel.  Workshops,  Calcutta  1859. 

1853  1850-3  Compr.  Bev.  Svy.  Hdqrs  ;  Asst.  Math.  Inst.  Maker ;  offg. 

Math.  Inst.  Maker,  Feb.  1864  ;  serving  as  Aast.  1876. 

1824  Inst.  Bepalrer,  600.,  Calcutta ;  SAB.  OTS.,  3-10-36  ;  Math.  Inst. 
Maker,  26-9-43  till  death. 

1853  pr,  kin  to  Chas.  Tbos.  [  359  ]  and  Qeo.  H.  [  iv,  350,  tup  ]. 
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FIELD  UNITS 

Field  Parties  ;  Triyonomelrical  —  Topographical  —  Revenue  —  Field  Season — 
Recess  Quarters  —  Transport  —  Boats  —  Elephants  —  Railways  —  Allowances 
—  Guards  &  Escorts. 

ITT  HEN  Waugh  took  over  charge  there  were,  besides  the  Bombay  party,  six 
V  y  parties  of  the  Great  Trigonometrical  .Survey  working  in  Bengal — Karara, 

'  under  Shortrede,  recess  quarters  at  Allahabad — Gora,  under  James,  Ohunar — 
Chendwar,  under  Logan,  Allahabad — North  Connecting,  under  Du  Vernet,  Dehra 
Dun — North  Maluncha,  under  Renny,  Allahabad — ( 'alcutta  Meridional,  under  Lane. 
Berhampore.  As  work  progressed  these  parties  were  shifted  from  one  series  of 
triangles  to  another,  whilst  officers  came  and  went1. 

Karara  : — Shortrede,  1841-5  ;  from  1845  under  Hill  to  South  Maluncha  and  East  Coast  . 

Cora  : — -Tames,  1843— i  ;  Garforth,  1844-7  ;  under  Armstrong,  1847-8,  toN.E.  Longitudinal  ; 
1848-62,  Hurilaong  ;  Oct.  1852  to  Jogi-Tila,  Punjab;  1850,  under  James  Walker  to  Gt.  Indus. 

Chendwar  — Logan,  1843—6  :  to  n.e.  Lough  1846—50  ;  as  2nd  Hill  Series  completed  n.w. 
Himalaya  Series  to  Peshawar  1850-2  ;  on  Rahun  Meridional  from  October  1852. 

North  Maluncha  : — Renny  <fc  Clarkson,  1843-5  ;  Reginald  Walker,  1845-7,  to  n.e.  Longl. ; 
Lane  to  Sikkim  1847-8  ;  Renny  &  Strange,  as  Great  Longl.  Sironj  to  Karachi,  1848-53  ;  Tennant 
to  Great  Indus,  1854-6  and  Jogi-Tila,  1856-7. 

Himalayan,  North  Connecting  : — Du  Vernet,  1841-4  ;  Karara,  1844-5  ;  Gurwani,  1845-7  ; 
N.w.  Himalaya,  1847-52  ;  Mulheran,  1853-5  ;  Montgomerie,  Kashmir  from  March  1855. 

Calcutta  Meridional  : — Lane  &  Peyton,  1843-8  ;  Peyton  &  Nicolson,  n.e.  Longl.  1848-50  ; 
Nicolson,  1850-2,  n.  Parasnath  ;  Nicolson  &  Du  Vernet,  from  1852-3,  Assam  Longl. 

When  Hill  took  over  the  Karara  party  for  his  move  to  the  East  Coast,  he  wa3 
given  the  following  instructions  ; 

The  native  establishment. ..is  the  same  as  that  hitherto  employed  on  the  Karara  Series  and, 
as  it  contains  a  considerable  proportion  of  trained  men,  well-skilled  in  the  various  duties  of 
the  Department,  you  will.. .commence  work  under  oirc.imstances  particularly  favourable.  ... 

You  will.. .draw  up  monthly  a  nominal  roll  of  this  establishment  which  will  accompany 
your  pay  abstract  when  sent  to  the  Pay  Office.  The. ..monthly  expense  incurred. ..is  on  no 
account  to  exceed  that  authorised  by  Government,  viz..  Co.’s  rupees  491,  ...  the  single  case 
excepted  wherein  the  Native  Doctor,  from  length  of  service,  becomes  increased  from  25  to  30 
Co.’s  rupees.  You  will  only  give  the  highest  rates  of  pay  to  men  who  deserve  that  indulgence, 
and...carry  any  balance  which  may  arise  to  the  credit  of  Government  [  453  ].  ... 

The  sum  of  44  Rs.  per  month  is  allowed  you  for  baggage  tents.. .reserved  entirely  for  the 
public  use,*...  shelter  for  the  instruments,  guard,  and  native  establishment.  This  is  of  the 
nature  of  a  contract,  ...  a  certificate  to  which  effect  will  accompany  your  abstracts.  ... 

There  is  sent  with  you  an  observatory  tent,  ...  the  property  of  the  State,  ...  repaired, 
renovated,  and  carried  at  the  public  expense.  ...  In  addition...you  will  receive.. .an  Office  Tent, 
...which  is  Government  property,  ...  and  which  is...to  enable  you  and  the  sub-assistants.. .to 
carry  on  computations  in  the  field,  and  to  afford  shelter  to  the  public  stationery  and  records. 

To  Gafforth  on  the  Gora  series  he  writes  ; 

It  is  a  standing  rule.. -that  public  office  should  be  held  daily,  .Sundays  excepted,  and  it  is 
for  this  purpose  that  the  State  incurs  the  expense  of  keeping  up  an  office  tent  for...oach  series. 
The  usual  hours  of  business  when  the  party  marches  daily  are  from  11  a.m.  to  3  p.m.,  but  if 
there  be  any  pressure  of  office  work  the  time  may  be  extended  [  in,  256  ;  iv,  338  ].  ... 

The  officer-in  -charge.. .has  always  been  expected  to  sit  with  his  Assistants  and  superintend 
their  proceedings.  I  desire  that  no  innovation  be  made  on  this  good  old  rule,  and  that  you 

1 3  civ.  assta.  to  each  party  ;  raised  to  4  from  1847  [  403  ]. 
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will.. .understand  that  I  consider  the  contrary  system  of  segregating  oneself  from  public  office 
to  be  very  prejudicial  to  good  order  and  efficiency.  The  effect  of  it  upon  vour  own  party  in 
the  short  space  of  12  months  has  not  failed  to  attract  my  attention1. 

The  Surveyor  General's  scrutiny  of  contingent  charges  was  no  mere  formality. 
He  asked  Strange  on  the  Great  Longitudinal  series 

why  12  extra  men  should  be  employed  in  carrying  up  the  observatory  tent  and  assisting  the 
carriage  of  the  instrument  up  the  hill.  If  a  small  party  of  coolies,  say  20  or  30,  ...  were  em¬ 
ployed  in  advance. ..in  preparing  roads,  there  would. ..be  few  coses  in  which  the  cattle  could  not 
ascend  the  hill  tops,  or  at  any  rate  very'  nearly  to  the  top.  I  have  sometimes  hod  to  make 
roads  5  or  6  miles  long  in  very  rugged  mountains  and  in  all  sorts  of  geological  formations,  from 
granite  and  basalt  to  sandstone  disposed  in  mural  precision.  A  smart  gang  of  workmen  might 
make  all  the  roads  in  2  or  3  months,  and. ..no  extra  aid.. .would  be  wanted  [  38-9  ]2. 

The  several  trigonometrical  parties  were  now  working  under  widely  diverse 
conditions,  and  successful  progress  depended  largely  on  the  character  of  the  officer 
in  charge.  Renny,  Logan,  Montgomerie,  and  James  Walker  write  very  little  of 
their  difficulties,  but  Strange  made  the  most  of  them,  and  the  letters  that  passed 
between  him  and  the  Surveyor  General  went  to  fantastic  lengths,  first  through  the 
wilds  of  Rajputana  and  later  through  the  forest-clad  hills  of  the  East  Coast 
country  [  345  ]. 

Lane,  who  had  been  with  Strange  to  Karachi,  found  progress  up  the  Assam  valley 
so  fraught  with  difficulties  that  the  Surveyor  General  was  led  to  abandon  the  en¬ 
terprise,  and  turn  operations  to  easier  country  across  the  Khasi  plateau  [  31-2  ]. 

The  formidable  difficulties  are  [  writes  Lane  ]  First,  russud3  for  the  party,  and  Second,  ... 
carriage,  ...  together  with  coolies  or  labourers  for...various  duties.  ... 

In  reference  to  ruasud,  ...  markets  are  held  in  certain  villages  in  the.. .plains  only.. .on 
different  days  of  the  week,  but.. .these  hauts  are  few  and  wide  apart,  and. ..the  supply  so  pro¬ 
curable  at  a  time  will  suffice  but  for  one  or  two  days  consumption.  ...  The  produce. ..is  brought 
together  in  small  quantities.. .from  neighbouring  villages... solely  to  meet  the  ordinary  wants  of 
the  people  themselves.  ...  There  is  not  the  smallest  chance  of  ever  procuring  the  least  russud 
from  the  miserable  hamlets  widely  scattered  over  the  interior  of  the  hilly  tract. 

It  will... be... necessary  to  adopt  the  course.. .of  obtaining.. .the  greater  portion  of  the  pro¬ 
visions  for  the  party  from  Gowhattv  and  from  Nowgong,  and  stowing  it  at  particular  posts... 
from  whence  to  provide  the  different  stations  as  required.  ...  I.. .suggest.. .that  supplies.. .be  in 
the  first  instance  carried  about  in  boats  which  could  be  charged  for  in  the  contingent  bills,  ... 
and  from  these  be  transported  by  the  elephants.. .to.. .convenient  destinations  along  the  bases  of 
the  Cossia  and  Jynteea,  and  Mekir  and  Rengmah  Naga  plateaux,  and  from  such  posts  be  convey¬ 
ed  into  the  interior  of  the  hills  by  tattoos  and  coolies.  ... 

I.. .append  an  estimate  of.. .the  least  number  of  tattoos  and  coolies  required,  ...  the  latter 
on  regular  wages  throughout  the  field  season,  with  the  additional  expense  of  a  month  to  oome 
from,  and  another  month  to  return  to,  their  homes  in...Hazaribaugh.  ...  Where  tattoos  can  be 
employed.. .it  will  be  best  to  resort  to  their  use,  and...Dangars  from  Hazaribaugh.. .would  doubt¬ 
less  be  the  best  adapted  for  coolie  work  and  would  at  five  rupees  each  be  as  cheap  as  practicable 
for  Assam  [  454  n.3  ].  ... 

Considering  the  extraordinary  difficulties  of  the  Province,  and  the  prohibition  of  the  Lieuten¬ 
ant  Governor  in  regard  to  russud  and  coolies,  with  the  consequent  utter  inability  of  the... 
local  authorities  to  afford  the  slightest  assistance,  even  in  the  most  populous  and  richest  por¬ 
tions  of  the  districts,  ...  I  do  not  see  how  the  Series  can  progress.  ... 

The  very  high  expense  attendant  on  a  marching  life  in  Assam  was  long  since  submitted  to 
your  notice.  The  extra  wear  and  tear  of  camp  equipage  and  the  high  wages  to  servants— the 
hardships  and  privations — the  extraordinary  sickness  and  the  mortality — are  also  greater  on 
this  than  in  any  other  party.  The  number  of  Assistants  who  have.. .seceded. ..owing  to  the 
enormous  expense  and  to  sickness. ..is  too  well  known  [  461-2  ].  ...  Every  article  of  consumption 
is  exorbitantly  high  priced. ..whilst  all  our  English  supplies.. .have  been  obtained  from  Calcutta 
by  boats  and  by  dak  bhangy  [  111,  518  ]  at  a  high  additional  cost,  and  must  continue  to  be 
similarly  procured  at  still  greater  expense  as  the  Series  progresses4. 

Lane  asked  for  extra  expenditure  and  allowances  that  amounted  to  at  least 
Rs.  1,123  a  month,  which  Government  declined  to  meet.  Further  progress  up  the 
Assam  valley  was  thereupon  suspended  [  32  ]5. 

1  DDn.  491  (  247-60 ),  12—9—45.  *DDn.  616  (  106  ),  7—10—50  [  pant  19  1.  *food  supply.  4  DDn 
702  (  73  ),  9-6-59.  ‘DDn.  642  (  348 ),  Mil.  Dept,  to  SG.,  9-11-59. 
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At  the  end  of  1843  there  was  only  one  topographical  party  at  work,  the  Hydera¬ 
bad  Survey  under  Henry  Morland,  but  during  1844  the  survey  of  the  hill  areas  of 
Ganjam  was  restarted  under  Halpin,  and  after  his  death  in  1848  carried  on  under 
Robert  Howard  until  Saxton  took  over  in  1850.  From  1844  to  1852  On  elite  rlom 
carried  out  a  combined  revenue  and  topographical  survey  in  the  Nilgiri  Hills  with 
a  small  party  of  Madras  assistants  [  179-80,  421  ]. 

When  Morland  dropped  out  011  attaining  his  regimental  majority,  the  Hydera¬ 
bad  party  was  taken  over  by  Major  John  Brown  who  had  no  previous  survey  ex¬ 
perience  [384].  Owing  to  local  disturbances  and  Brown's  lack  of  control  the  survey 
was  closed  down  in  1 850  and  the  assistants  transferred  to  the  Ganjam  party.  During 
1855,  work  was  re-started  in  Berar  under  James  Mulheran  who  had  proved  himself 
on  topographical  work  in  the  Himalayas  [  178,  416  ]. 

This  Himalaya  survey  had  been  started  by  Du  Vernet’s  triangulation  party 
which  was  in  1850  switched  to  topographical  work  when  Logan's  party  took  over  the 
North-West  Longitudinal  series.  Du  Vemet  himself  was  the  011I3’  member  of  the 
partjr  with  any  previous  topographical  experience.  On  his  transfer  to  Assam  the 
Himalaya  party  was  taken  over  by  Mulheran  and  on  his  move  to  Berar  passed  to 
the  charge  of  Montgomerie  for  the  survey  of  Kashmir  [  200-8,  361  ]. 

Following  the  occupation  of  the  Punjab  in  1846  two  local  surveys  had  been 
put  in  hand  on  the  North-West  frontier.  A  survey  of  Peshawar  District,  was 
carried  out  by  James  Walker  and  another  of  Hazara  by  Robinson,  both  being 
undertaken  under  the  orders  of  the  local  administration.  Both  officers  were  in 
due  course  transferred  to  the  orders  of  the  Surveyor  General.  Walker  was  posted  to 
the  Great  Trigonometrical  Survey,  w’hilst.  Robinson  w  as  given  charge  of  the  survey 
of  the  Rawalpindi  and  Jhelum  districts,  his  party  being  designated  Topographical 
Survey,  Bengal  establishment,  No.  1  [208-14]. 

In  1866  the  Orissa  party  was  expanded  into  two  separate  units,  and  on  their  being 
formally  transferred  from  the  Madras  to  the  Bengal  establishment  they  were  desig¬ 
nated  Topographical  Survey  of  India,  Nos.  3  and  4,  respectively,  Robinson’s  party 
being  No.  1,  and  the  Hyderabad  party  No.  21.  On  Robinson’s  party  being  moved 
to  Central  India  it  became  No.  1  Topographical  Party,  Gwalior  &  Central  India3. 

The  Hazara  survey  had  been  a  civil  charge,  but  on  Robinson’s  transfer  to  the 
Surveyor  General  all  his  expenses  were  transferred  to  the  Military  Department,  so 
that  liis  “pay  abstracts  can  be  regularly  settled  by  the  nearest  Pay  Master”. 

To  defray... expenses  connected  with  the  construction  of  marks  and  platforms,  clearances, 
and  other  minor  matters  of  equipment,  it  will  be  necessary  to  furnish  him  with  an  advance  of 
Rs.  2,000,  to  be  accounted  for  in  his  account  current.  The  bills  for  such  expenses  are  usually 
forwarded  to  me  for.. .countersignature  [  346  ],  but  the  Pay  Abstracts  being  regular  and 
systematic  are.. .drawn  direct  on  the  responsibility  of  the  executive  surveyor. 

The  establishment  sanctioned  for  the  Pindi  party  was3 


3  Sub-Assistant  Surveyors  of  the  3rd  class  ...  ...  @  Rs.  107  p.m.  Rs.  321 

Hill  Allowance  for  frontier  survey  ...  ...  @  Rs.  60  180 

1  Tindal  ...  ...  ...  ...  ...  @  Rs.  10  10 

6  1st  class  Flagmen  for  triangulation  ...  ...  @  Rs.  7  42 

6  2nd  „  „  „  ...  ...  @  Rs. .  6  36 

12  ,  „  ,,  „  for  detail  operations  ...  ...  @  Rs.  6  72 

4  Carriers  for  12-inch  theodolite  and  planetable  ...  @  Rs.  6  24 

6  „  small  theodolite  and  planetablers ...  ...  @  Rs.  6  36 

4  „  3  perambulators  •••  ...  %  Rs.  6  24 

5  „  for  chronometer,  barometer,  chains,  office  tent  @  Rs.  6  30 

2  Hurkarars  [  m,  524  ]  ...  ...  ...  @  Re.  6  12 

2  Baggage  Tents,  for  public  property  and  Establishment  @  Rs.  22  44 

Total  Co.’s  Rs.  831 

ipDn.  643  (  259),  SG.  to  Mil.  Dept.,  ll-H-58.  *DDn.  21  (96,  130),  16-6/12-9-61.  ’DPn. 
542  (  68  ),  SG.  to  ro„  4-9-50  ;  sanctioned  by  fd.,  19-9-50  ;  DDn.  541  (  246-8  ). 
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A  native  doctor  (a).  Rs.  25  or  30  was  added  to  the  establishment  later,  and  the 
number  of  surveyors  and  followers  substantially  increased. 

Depree  gives  a  vivid  account  of  the  day-to-day  life  in  a  field  party  [172]  ; 

We  have  all  our  tents  pitched  in  the  compound.  ...  They  give  the  appearance  of  quite 
a  large  encampment.  Uncle  George  [  Saxton  ]  and  I  have  4  dwelling  tents,  called  hill  tents, 
between  us,  and  to  each  are  attached  two  others  for  the  servants,  etc.,  and  in  addition  to  these 
are  three  other  large  ones  for. ..the  military  guard  and  lascars. 

With  3  elephants  (  one  less  than  usual  ),  half  a  dozen  horses,  a  couple  of  cows,  and  a  flock 
of  sheep  and  goats,  and  150  or  more  natives  dressed  in  every  variety  of  conatume,  the  scene 
which  our  camp  presents  is  somewhat  striking.  Then,  in  addition.. .there  are  eight  sub-assist¬ 
ant  surveyors  who  have  each  a  separate  party  of  30  or  40  men,  ...  so  you  will  easily  under¬ 
stand  that  the  charge  of  all  these  is  rathor  an  important  responsibility.  ... 

The  soups  [  183  ]  and  tool  chest  will  not  arrive  in  time  for  us  to  take  them  out  with  us  ;  we 
must  try  anti  manage  to  liave  them  sent  after,  t.ho’  it  will  be  troublesome  to  do  so.  We  might 
possibly  have  got  them  in  time,  notwithstanding  the  delay  which  occurred  in  getting  them  cleared 
from  the  ship  for  they  seem  to  have  been  put  at  the  bottom  of  the  hold,  but  on  the  way  up  to 
Calcutta  the  chuprassi  we  sent  to  bring  them  down  was  robbed  of  all  his  money  and  clothes  and, 
as  he  stopped  at  Midnapore  to  make  his  complaint  to  the  Magistrate,  much  delay  has  happened. 
...  We  have  heard  from  our  agent  this  morning  that  the  boxes  wero  delivered  over  to  the 
man  only  on  the  4th  inst.,  so  they  will  therefore  just  reach  Cuttack  a  week  after  we  leave.  ... 

We  had  a  fire  here  the  other  night  ;  the  sepoys  burnt  the  station  billiard  room  to  spite  the 
Magistrate  of  Cuttack,  who  has  been  obliged  to  punish  some  of  their  number,  and  who  was  a 
constant  frequenter  of  the  billiard  room.  The  building  was  next  to  our  house.  Itather  close 
quarters  you  will  say  when  you  know  that  roofs  in  India  are  generally  made  of  thatch.  ... 

You  will  find  Keonjur  in  the  map,  that  is  the  country  we  shall  be  surveying  this  year1. 

All  parties,  trigonometrical  and  topographical,  had  to  submit  periodical  returns  ; 

Monthly  : — Progress  Report — Report  on  Government  Tents. 

Annual : —  1st  May ;  Return  of  Instruments. — 1st  September  ;  Return  of  progress  and 
expense — Nominal  Roll. 

t.  Immediately  on  return  from  the  field  : — Narrative  of  field  operations,  in  form  of  a  letter. 


Revenue  Survey  :  Bengal  Parties 

There  was  no  recognized  limit  to  the  number  of  revenue  survey  parties  in  the 
Bengal  Presidency.  The  number  was  constantly  increasing  after  the  restart  of 
surveys  in  the  north-west  in  1847.  In  the  Lower  Provinces  the  number  expanded 
from  four  to  six.  Those  in  1844  had  been— Pumea  Estate  under  Fitzpatrick — Mid¬ 
napore  under  Mathison — district  Saran  under  Maxwell — Shahabad,  under  Walter 
Sherwill.  In  1861  these  had  become  :  No.  1,  Tipperah  District,  under  Robert  Smart 
— No.  2,  Manbhum,  under  James  Sherwill — No.  3,  Sylhet,  under  Nathaniel  Davey — 
No.  4,  Bakarganj,  under  Gastrell — No.  5,  Chittagong  Hills,  under  O’Donel — No.  6, 
Chota  Nagpur,  under  Hunter  Thompson  [  241-4  ]. 

In  the  North-Western  Provinces  a  new  party  was  raised  by  Donald  Vanrenen 
in  1847  for  survey  of  Ajmer  and  Merwara,  and  moved  in  1848  to  Rohilkhand.  This 
was  split  into  two  parties  in  1852,  Vanrenen  taking  one  to  Jubbulpore,  whilst 
Burgess  took  the  other  to  Bundelkhand  where  it  was  completely  wiped  out  during 
the  uprising  of  1857.  A  party  raised  by  Dennys  in  1854  for  the  survey  of  Nimach, 
moved  under  Hamilton  the  following  year  to  Bharatpur,  and  then  under  Adrian 
Vanrenen  first  to  Bundelkhand  and  then  to  the  neighbourhood  of  Nagpur.  A 
further  party  was  raised  in  1854  for  the  survejr  of  Saugor  under  John  Blagrave. 

The  Punjab  surveys  were  started  after  the  first  Sikh  war  in  1846,  parties 
being  raised  by  Stephen  for  the  cis-Sutlej  area  and  by  John  Becher  for  the  trans- 
Sutlej.  The  first  of  these  was  taken  over  by  Shortrede  in  1851  and  moved  to 
the  northern  area  between  the  Ravi  and  the  Indus,  and  in  1859  transferred  to  Oudh 
under  Anderson.  In  1855  a  detachment  broke  away  under  Johnstone  for  survey 
of  Derajat,  beyond  the  Indus,  and  expanded  into  a  full  party  [pi.  16]. 

‘Family  papers,  Depree  to  his  mother,  9-12-55. 


Revenue  Survey  ;  Bengal  Parties 


365 


From  the  trans-Sutlej,  the  second  party  was  split  into  two,  a  new  party  under  John 
Blagrave  moving  in  1850  into  the  Bari  tlofib.  and  in  1859  to  Chota  Nagpur  under 
Hunter  Thompson.  The  old  party  under  Thomas  Blagrave  moved  to  the  west  of 
the  Ravi  in  1851  and  in  1850  was  transferred  to  Sind  under  John  Macdonald. 

Thus  by  1801  the  Bengal  Revenue  Survey  Department  under  the  Deputy 
Surveyor  General  had  expanded  to  13  parties  :  Lower  Provinces,  6 — Oudh ,  2 — 
Central  Provinces,  3 — Sind,  1 — Punjab.  J .  The  strength  of  each  party  varied  accord  - 
ing  as  to  whether  the  khasmh,  or  field  survey,  was  carried  out  by  the  professional 
surveyor,  as  was  the  rule  in  the  Lower  Provinces  up  to  1851,  or  under  the  civil. 
The  Manual  of  Surveying  of  1S51  laid  down  two  scales  of  establishment.  Double 
[  iv,  216  ],  and  Single.  That  for  the  double  establishment  comprised — 

1  Revenue  Surveyor — 1  covenanted  assistant — 7  sub-assistants — 25  to  30  native,  assis¬ 
tants — 170  to  200  tindcils  or  kltaldsis — and  khasmh  establishment  “for  which  a  total  of  about 
Rs.  37,600  was  allowed  to  cover  all  charges,  including  contingencies’’. 

That  for  the  single  establishment  allowed  only  4  sub-assistants  and  20  “native 
assistants”,  for  which  a  maximum  of  Rs.  31,500  was  allowed.  In  both  cases  the 
Surveyor  was  allowed  to  vary  his  numbers  within  the  allotted  funds  [  iv,  347-S  : 
v,  453  J1.  Vanrenen’s  party  in  Rohilkhand  was  in  1851  allotted  R,s.  3,164  a  month  ; 

European  Establishment:- — 1  Surveyor,  Rs.  726 — 1  Assistant  Surveyor  (Officer)  [396], 
Rs.  250 — 1  Assistant  Surveyor,  uneovenanted,  Rs.  300 — 4  sub-assistant  surveyors,  Rs.  60. 

Native  Establishment : — 1  Head  Writer-Accountant,  Rs.  50 — 1  Head  Draftsman,  Rs.  50 — 
1  second  draughtsman,  Rs.  25 —  10  native  surveyors,  Rs.  300 — 2  office  mootsuddies,  Rs.  50 — 
1  Persian  moonshy,  Rs.  30 — 1  native  Doctor,  Rs.  25 — Glassies,  Rs.  700 — 1  Jemadar,  Rs.  10- — 
12  burkandft7.es.  Rs.  48s. 


Field  Season 

In  the  early  days  of  the  trigonometrical  survey  in  South  India  it.  had  been 
Lambton’s  practice  to  take  his  men  out  to  the  field  during  the  rains,  in  order  to 
take  advantage  of  the  wonderful  visibility  of  the  clear  spells.  Everest’s  experience 
of  the  devastating  effects  of  “jungle  fever ’’led  to  the  use  of  luminous  night  signals 
which  allowed  more  rapid  progress  during  the  healthy  months  [  III,  246-9  ].  After 
hi6  return  as  Surveyor  General  he  announced  the  principle  that  there  should  be  no 
recess  season  for  the  Great  Trigonometrical  Survey  ;  work  should  carry  on  until 
the  fury  of  the  rains  compelled  a  stop  [  iv,  348,  352  ].  His  experience  on  the  Great 
Arc,  however,  and  frequent  bouts  of  fever,  convinced  him  later  of  the  need  for 
regular  retreat  into  comfortable  quarters  for  the  routine  tasks  of  computation 
and  mapping,  and  for  the  recoupment  of  health. 

For  the  Revenue  Surveyors  it  had  been  firmly  laid  down  that  the  working  season 
should  extend  from  1st  October  to  30th  June,  and  that  whilst  salaries  for  those  nine 
months  should  be  drawn  at  the  full  rate  of  Rs.  618  a  month,  yet  for  the  other  three 
months  a 'recess  salary  of  only  Rs.  250  was  allowed.  To  meet  protests  from  those 
who  were  forced  to  a  different  programme,  it  was  ruled  in  1833  that  Revenue 
Surveyors  should  draw  a  flat  rate  of  Rs.  526  a  month,  taking  their  three  months 
recess  as  most  suitable,  for  the  district  under  survey  [  iv,  348  ;  v,  398  ]. 

As  the  parties  of  the  trigonometrical  survey  worked  further  to  the  east  the 
greater  was  the  need  for  flexibility  in  the  period  for  field  operations  and,  writes 
Waugh  three  months  after  taking  charge, 

it  is...a  general  rule. ..to  make  the  most  of  the  favourable  season  for  observation  because  more 
detention  than  desirable  is  sure  to  occur  at  other  periods.  ...  As  the  favourable  season.. .is  the 
cold  weather,  it  is  always  prudent  to  make  the  most-  of  it.  ...  By  doing  so  the  health  of  the 
party  is  spared,  wliile  the  quantity  of  work  performed  is  sure  to  be  satisfactory  (  457  ]3. 

He  advised  Garforth  to  close  field  work  on  the  Gora  Series  in  good  time, 
thus  enabling  you  to  retire  from  the  .exposure  of  field  duty  to  the  comparative  comfort  and 
shelter  of  cantonments.  I  was  not  aware  that  you  had  intended  to  continue  in  the  field... 

1  Thnillier  &  Smyth  (  307  ).  2  DDn.  485,  20-3-51.  3 DDn.  491  (  20 ),  to  Shortrede,  31-3-44. 
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and.  highly  as  1  admire  so  much  zeal  and  determination,  I  only  hope  that  you  will  not. ..injure 
your  health  by  keeping. ..in  the  field  longer  than  may  appear  prudent.  ...  I  am  perfectly  satis¬ 
fied  with  your  season's  work  ns  it  stands,  and  have  no  wish  to  take  advantage  of  your  zeal 
to  keep  you  longer  in  the  field  than  you  may  Ihink  desirable  [  458  ]l. 

Perhaps  the  most  fearsome  climate  faced  by  a  surveyor  was  that  of  the  Gujarat 
jungles  f  55,  460-1,  467  ]  of  w  hich  Rivers  reports  that 

overyone  who  has  had  experience. ..cc insiders  them  almost  fatal  before  January.  I  tried  them 
myself,  ...  but  only  thereby  crippled  most  of  my  best  men.  not  only  for  the  time,  but  for  the 
whole  season.  There  are  positive  orders  from  Government  against  troops  or  officers  proceeding 
On  duty  or  on  leave  through  these  jungles  before  the  16th  January.  For  survey  operations, 
however,  we  have  then  the  benefit  of  much  clearer  atmosphere  than  in  the  hot  months,  so  it 
means  could  l>o  found  of  keeping  the  establishment  well,  I  certainly  prefer  w  orking  then2. 

The  dry  hot  months.  April  to  June,  were  often  the  most  health}- of  the  year 
but  the  heat  w  as  exceedingly  trying  to  surveyors  in  camp.  Waugh  had  designed  a 
'  thermantidote”  or  portable  machine  worked  by  hand  which  delivered  a  powerful 
current  of  cool  air.  He  writes  to  Logan  describing  a  modification  which  cut  out 
the  objectionable  noise  caused  by  the  wooden  cog-wheels  ; 

T  liave  made  another,  ...  much  smaller,  which  answers  beautifully.  It  is  0  light  load  for 
wo  men.  If  you  can  sell  yours  you  might  make  a  smaller  one.  However,  do  not  part  with 
one  before  the  other  is  ready.  ...  You  will  find  it  a  real  blessing  between  March  and  June2. 
He  w  rites  to  Du  Vernet  on  the  Gurwani  series  [  12  ]  ; 

By  the  constitution  of  the  Department  we  are  liable  to  be  called  into  the  field  at  all 
seasons.  I  myself  have  been  in  the  field  for  the  whole  or  greater  part  of  three  rainy  seasons, 
and  not  one  of  my  assistants  ever  uttered  a  murmur  or  objection.  ...  But  these  cases  have 
always  been  exceptions,  founded  on  urgent  circumstances.  ...  Your  [  assistants  ]...are  in  justice 
entitled  to  the  usual  period  of  repose  and  shelter  accorded  to  all  successful  surveyors  to  enable 
them  to  bring  up  arrears  and  equip  thomselves  for  the  field  [  409  ]4. 
and  to  Strange  w  ho  w^as  in  an  unhealthy  part  of  Rajputana  ; 

It  is  always  a  matter  of... import. once  and  sometimes  of  great  embarrassment  to  determine 
the  proper  time  for  taking  the  field.  The  old  regulations...prescribed  the  1st  October  as  the 
proper  date  for  leaving  quarters,  a  rule  from  which  Col.  Everest  never  departed  [  iv,  70  ],  but 
some  modification. ..appears  to  me. ..indispensable  in  peculiar  localities.  To  endanger  the 
health  of  the  party.. .at.  the  very  outset  might  cause  a  whole  season  to  be  lost.  ...  The  object  is 
to  make  a  judicious  choice.  ... 

The  period  for  returning  to  quarters. ..may  similarly  be  regulated.  ...  When  sufficient  work 
has  been  accomplished  to  occupy  the  party  fully  and  completely  in  quarters  in. ..computation 
and  transcription,  it  is  needlee6  to  stay  out  longer.  ...  Ou  the  othor  hand,  if  little  work  has  been 
executed  in  the  field  the  party  would  not  have  sufficient  employment  in  quarters.  ... 

No  fixed  rule  can.. .be  laid  down,  for  progress  depends  on  the  locality  and  on  the  energy 
and  style  in  which  the  operations  are  conducted  during  the  cold  season.  ...  Experience  teaches 
that  an  immense  quantity  of  work  can  be  executed  in  5  or  0  months,  or  even  less5. 

Strange  made  the  most  of  his  difficulties  [  99, 116-7, 345  ]>  but  w  on  no  sympathy  ; 

There  are  many  series  which  are  conducted  with  surprising  economy.  Tho  Bombay 
w7ork...only  costs  Rs.  4-5-3  per  square  mile.  Mr.  Logan’s  operations  also  are  extremelv 
moderate,  owing  to  vigilant  control,  great  management,  and  the  length  of  his  field  season. 

Mr.  Armstrong’s  work  likewise  is  surprisingly  cheap.  He  takes  the  field  usually  in  Sept¬ 
ember,  and  stays  out  late,  generally  till  June  or  July,  and  he  is  very  eager  about  secondary 
work  which  increases  his  area  to  an  amazing  extent,  without  apparently  augementing  the 
expense  or  giving  any  trouble.  Being  a  very  rapid  calculator  he  is  enabled  to  bring  up  this 
vast  mass  of  observations  in  the  field  and  during  a  short  recess  in  quarters  [  415  ].  ... 

I  am  afraid  the  cost  of  your  operations  will  contrast  unfavourably  with  others.  ...  It  is 
quite  out  of  the  question  that  there  can  be  any  real  economy  when  an  expensive  establishment 
is  maintained  during  12  months  to  perform  little  more  than  4  months  work.  ...  Admitting  the 
necessity  of  caution,  ...  it  is  very  unusual  for  parties  that  go  out  so  late  to  return  so  early  as 
you  did  last  season.  The  plea  made  is  the  impossibility  of  seeing  the  signals  in  the  hot 
weather.  This  plea  is  totally  inadmissable.  ...  All  the  best  observations... have  been  taken  in 
the  hot  weather,  and.. .every  difficult  ray  on  the  Great  Arc  and  Ranghir  series  had  t-o  be 
taken  in  the  hottest  weather  after  12  o’clock  at  night.  ... 

1  DDn.  495  (  44  ),  18-5-46,  but  Garforth  stayed  out  till  late  in  August  [  12  ].  *  DDn.  518  (  297  ), 
12-6-46.  *DDn.  409  (  47-54  ),  Sept.  1844 ;  v.  Curry  <fc  Rice  (  7  ),  sv.  Pur  Colonel.  *  DDn.  524  (  96  ), 
8-7-47.  8  DDn.  493  (  225 ),  8-9-49. 
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The  extraordinary  early  date  on  which  you  left  (he  field  last  season  has  created  very  general 
dissatisfaction  among  the  other  parties,  who  regard  it  as  an  instance  of  undue  favour,  and  a 
departure  from  the  hardy  habits  on  which  this  Department  has  ever  prided  itself1. 

Strange  replied  to  this  emphatic  rebuke  by  14  paragraphs  of  argument  |  <45  ]*. 

Waugh  protested  to  Peyton  also  regarding  the  early  return  of  the  Coast  Series 
year  after  year,  though  he  had  accepted  the  wisdom  of  a  late  start  [  26  ].  To  keep 
closer  control  over  all  the  parties  in  this  matter  he  ordered  that  the  normal  field 
season  should  last  from  1st  October  to  30th  .Tune  ; 

When  flic  insalubrious  character  of  the  country  renders  it  unsafe  to  adhere  to  those  dates, 
a  special  report. ..must  he  submitted  annually  in  due  time  for  the  Surveyor  General's  orders. 
Any  deviation. ..which  may  be  permitted.. .is  to  be... applicable  to  one  season  only3. 

He  directed  the  Deputy  Surveyor  General  that  '‘no  opportunity  should  be  lost 
of  extending  the  field  season  when  it  can  be  done  safely”.  On  the  other  hand  he 
allowed  both  Tennant  on  the  Great  Indus  Series,  and  Nasmyth,  in  Gujarat  "to 
settle  the  arrangements  for  your  field  seasons  according  to  your  judgement,  in 
which  I  have  the  greatest  confidence”.  To  Nasmyth  he  added  “Your  health  is 
of  great  consequence  to  the  Department,  and. ..in  arranging  for  quartering  your 
part}7  von  will  always  take  vour  own  health  into  due  consideration”4. 

He  was  indignant  on  hearing  that  Saxton  had  closed  fieldwork  on  17th  March, 
leaving  triangnlation  “in  the  air”  and  planetablers  unchecked,  on  the  grounds 
that  haze  prevented  further  triangnlation.  He  pointed  out  to  Thuillier  that  haze 
was  of  common  occurrence  and  usually  dispersed  by  early  monsoon  currents,  and 
that  officers  on  trigonometrical  survey  had  frequently  to  stay  out  till  the  end  of 
May  or  June  waiting  for  a  favourable  turn  in  the  weather  [  175  ]. 

The  samo  thing  has  frequently  happened  to  myself,  and  during  3  seasons  I  continued  in 
the  field  throughout  tho  year.  In  season  1836-7,  Mr.  Lane  remained  out  observing  till  1st 
August.  In  the  trying  climate  of  Sind  this  very  season  Mr.  Keelan’s  party  will  be  out  for  the 
whole  year,  and  Captain  Walker’s  levelling  operations  are  being  prosecuted  under  very  harass¬ 
ing  circumstances  [  49,  78-9  ].  ...  During  Captain  Saxton’s  absence,  his  successor  Mr.  John 
Dyer,  though  he  buried  his  apothecary,  ...  continued  out  till  nearly  the  end  of  May  [  173  ]. 

You  will  call  upon  Captain  Saxton  to  explain  more  satisfactorily... the  causes  which  have 
led  him  to  [curtail ]...the  field  season  of  the  large  and  expensive  establishment  he  controls.  ... 
Captain  Saxton  is  in  the  habit  of  quitting  his  post.. .without  authority.  It  is  the  duty  of 
every  officer  to  continue  with  his  party  always,  and  to  march  with  it  out  of  the  field,  as  well 
as  into  it.  Laxity  in  this  respect  has  an  injurious  effect  on  subordinates.  ... 

The  arrangement  of  Captain  Saxton’s  remaining  at  Pooree  away  from  Iris  establishment 
is  also  objectionable  [  386  ].  ...  A  great  deal  will  depend  on  Captain  Saxton’s  personal  example 
in  maintaining  the  field  to  the  latest  possible  period,  and,  as  Head  of  the  party  it  is  expected 
of  him  that,  he  will  always  be  the  first  to  take  the  field  and  the  last  to  set  the  injurious 
example  of  a  precipitate  retreat  to  quarters5.  \ 

Saxton  hatl  a  long  tale  to  tell ;  even  had  the  weather  changed,  he  could  expect 
no  further  work  from  his  surveyors.  The  whole  party  was  saturated  with  fever  ; 

The  last  night  but  one  that  I  spent  in  camp,  I  had  no  tent  to  sleep  in,  and  at  11  o’clock  I 
got  into  a  aepoy’s  tent  which  did  not  belong  to  my  own  camp,  ...  there  being  none  but  sick 
men  to  strike  my  tent  and  bring  it  to  the  village.  ...  I  had  no  signallers  with  me,  all  not  Bick 
being  detached.  ...  My  own  servants  were  nearly  all  sick.  ...  My  cook  was  very  ill — kidmatgar, 
and  dressing  servant  not... fit  for  duty.  Maitre  [  sweeper  ]  very  ill.  The  only  attendants  I 
had  were  the  cook's  mate,  who  had  been  ill,  and  the  mussalchee,  who  was  only  just  conva¬ 
lescent  and  has  since  been  again  laid  up.  ... 

The  very  few  members  of  the  party  who  were  not  ill  when  I  retired  are  all,  or  nearly  all, 
so  now,  and  I  feel  thankful. ..[  for  ]  my  own  escape. 

I  have  hitherto  looked  upon  it  as  a  fixed  rule  in  this  survey  that  field  duties  were  not  to 
be  carried  on  beyond  the  end  of  March.  ...  It  is  the  universal... experience  that  any  attempt 
to  extend  operations  beyond  March  would  be  disastrous.  ...  Mr.  Dyer’s  remaining  out  longer 
was  owing  in  part  to  the  distance  he  had  to  return  from.  His  party  suffered  much,  and  he 
buried  Ilia  apothecary.  ...  Under  me,  the  party  has  each  time  returned  thence  without  suffering 
much.  Captain  Depree  also  remained  somewhat  later  the  same  season  and  returned  with  his 
whole  party  laidup,  and  even  after  rejoining  their  regiment  several  of  the  guard  died.  ... 

‘DDn.  61fi  (  106  ), from  SG.  7-i 0-60.  «DDn.  517  (  354  ),  23-10-50  (  paras  14  to  27  ).  »DDn. 
648  (  239  ),  do.,  29-5-56.  *  PDn.  592  (  220  ),  20-7-55.  *DDn.  791  (  1  ),  SG.  to  DSG.,  12-4-59. 
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The  Khond  tract  of  hills  is  notoriously  the  worst  of  these  unhealthy  parts.  ...  I  have  never 
...during  the  many  years  I  have  belonged  to  the  Survey  (  excepting  my  first  disastrous  season  ) 
returned  from  the  field  in  a  similar  manner. 

He  pointed  out  that  many  seasons  ago  the  Surveyor  General  had  accepted  his 
judgement  that  it  was  unwise  to  take  the  field  before  1st  January  [  463-4  ].  He  had, 
however,  this  last  season  ascended  his  first  hill  on  2Sth  December  ; 

From  the  28th  December  till  I  reported  giving  up  work  on  the  17th  March. ..I  observed 
mi  51  stations,  on  some  few  of  which  I  observed  more  than  once.  Of  these,  40  stations  were 
on  the  highest  hills  in  a  very  hilly  country.  ...  The  distances  measured  on  my  map. ..aggregate 
.'14.7  miles.  ...  I  have  nearly  3  quires  of  horizontal  angles,  and  more  than  1  quire  of  verticals. 

The  latitudes  and  longitudes  of  all  the  points  for  current  season’s  detail  have  been  carefully 
computed  in  the  field,  and  projected  on  the  planetables  by  myself.  ...  The  above  entailed... 
exertion  on  my  part  which  no  surveyor  has  exceeded.  This  is  a  strong  assertion,  but  I  write 
anxious  to  redeem  my  character.  ...  I  am  favoured  with  a  constitution  which  very  few  possess 
and...!  never  relaxed  for  a  day  or  for  an  hour.  ... 

In  computing  I  worked  from  daylight  and  till  10  anrl  even  12  o’clock  at  night. 

He  pointed  out  that  the  Surveyor  General  had  already  agreed  to  the  necessity 
of  restricting  the  working  season  to  the  three  months  of  January  to  March  ; 

I  am  convinced. ..that  any  attempt  to  extend  it  will  fail  of  success  in  the  end.  More  work 
might  be  done  in  some  years,  but  nothing  to  compensate  for  even  an  occasional  disorganization 
of  the  party.  ...  I.  consider  my  past  season’s  work,  in  practical  results,  up  to  the  very  highest 
possible  quantity.  ...  I  have  well  supplied  the  current  planetables  with  triangulated  points 
(  1,400  square  miles  ),  and  have  ready  for  next  season  sufficient  country  even  better  supplied 
■with  points  for  nearly  a  full  season’s  survey  for  the  whole  party. 

My  junction  with  the  Coast  Series,  though  not  on  to  a  base,  is  effected  to  one  principal 
station  by  observation  to  and  from  it.  I  have  thus  a  check  for  the  mass  of  my  triangulation1. 


Recess  Qcartebs 

Though  as  a  general  rule  the  revenue  and  topographical  survey  parties  recessed  at 
the  civil  headquarters  of  the  area  under  survey,  in  order  to  keep  in  close  contact 
with  the  civil  authorities,  such  considerations  did  not  weigh  so  much  with  officers 
of  the  trigonometrical  survey,  whose  operations  might  stretch  through  several  dis¬ 
tricts  during  the  course  of  a  single  season  and  who  would  be  unlikely  to  deal  with 
officials  of  any  one  district  for  more  than  two  seasons  at  the  most. 

For  trigonometrical  parties,  therefore,  the  main  consideration  was  to  secure 
comfortable  weather-proof  buildings  in  a  station  that  was  conveniently  accessible, 
with  a  good  climate  and,  if  possible,  a  government  treasury  and  social  amenities. 
I)ehra  Dun  was  no  longer  a  suitable  cei^re  for  parties  that  were  working  through 
Oudh,  Bihar  and  Lower  Bengal,  and  the  Surveyor  General  sought  to  collect  the 
parties  either  at  his  own  headquarters,  Allahabad  or  Dinapore,  or  at  any  rate  for 
two  of  them  to  meet  somewhere  convenient  to  both.  He  writes  to  Logan  in  1845; 

Next  season  I  propose  to  assemble  at  headquarters  the  Karara  series,  and  Du  Vemet’s 
and  Garforth’s  parties,  which  will  enable  me  to  overhaul  them  properly.  I  have  as  much 
reliance  in  you  as  in  myself,  and  would  bo  sorry  to  make  you  march  so  far,  except  for  the  pleasure 
of  your  company.  I  think,  however,  that  it  would  be  advisable  for  the  Maluncha  series  to 
join  your  headquarters  next  rains.  ...  The  Calcutta  series  will  be  too  far  off,  otherwise  I  would 
make  it  join  you  also.  ...  Either  Monghyr  or  Mozafarpur  might  answer  for  both  yourself  and 
Clarkson.  However,  all  this  you  can  arrange  to  suit  your  convenience*. 

Whilst  the  Surveyor  General  himself  made  headquarters  at  Allahabad  from  1844 
to  ’46,  he  had  Shortrede,  Garforth,  and  Walker  with  him  during  the  rains.  Logan 
and  Armstrong  recessed  together  at  Digha  Castle,  near  Dinapore®.  Du  Vemet 
with  the  Gurwani  Series  recessed  at  Allahabad  during  1847  when  Waugh  was 
away  in  Darjeeling,  but  he  had  to  move  to  Dehra  Dun  himself  to  prepare  for  work 
011  the  North-West  Himalaya  series  [  12,  34,  369  ].  His  sub-assistants  were  anxious 
to  stay  on  for  the  full  recess  with  their  families  at  Allahabad  where  they  had  spent 

■DDn.  808  (  75  ),  Saxton  to  DSG.,  6-5-59.  J  DI)d.  499  (  47-54  ).  3  Digha  Castle  taken  by  SG. 

from  15-11-46  ;  nr.  Digha  Ghat  on  Ganges  [  13  n.2,  341  j. 
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the  last  two  seasons.  The  Surveyor  General  agreed  that  it  would  be  reasonable 
to  meet  their  request  though  it  meant  splitting  the  party  for  a  few  months 
[366,409]; 

As  the  party  have  not  marched  direct  on  Dehra...new  arrangements  are  required.  ...  If 
the  sub-Assistauts  march  up  in  the  height  of  the  rains  the  computations  will  be  thrown  into 
arrears,  ...  and  great  risk  will  be  run  of  the  Gurwani  Series  falling  into  confusion.  ...  There 
will  be  also  some  danger  of  the  records  being  spoilt  on  the  line  of  march. 

The  most  judicious  arrangement. ..is  to  leave  the  Sub-Assistants  as  a  detached  party  at 
Allahabad  to  bring  up  the  arrears  of  the  Gurwani  series,  for  which  Mr.  Mulheran  might  be  held 
responsible.  ...  An  urgent  necessity  exists  for  your  proceeding  yourself  with  your  headquarters 
to  Delira  to  organise  all  the  public  arrangements  connected  with  the  mountain  series.  Estab¬ 
lishments  have  to  be  enlisted  and  trained,  equipment  to  be  provided,  and  enquiries  to  be  made. 
Your  relations  with  the  civil  and  political  authorities  to  be  established,  and  other  arrangements, 
nil  of  which  require  your  immediate  presence. 

The  detached  party  left  at  Allahabad  will  escort  the  instrument  now  preparing  for  you 
at;  Dinapore  [  152-3  ],  ...  and  also  the  office  tent  to  enable  him  (  Mulheran  ]  to  continue  com¬ 
putations  on  the  march.  The  whole  of  this  party  will  move  on  the  16th  September.. .and  will 
be  expected  to  be  ready  for  the  field  within  a  week  of  their  arrival1. 

In  discussing  their  joint  headquarters,  Armstrong  writes  to  Logan  in  1849  ; 

From  what  I  have  seen  of  Ghazipore  I  should  be  sorry  to  have  to  canton  there.  T’is  true 
there  are  a  lot  of  fine  houses  available,  finely  situated  on  the  banks  of  the  river,  but  their  vicinity 
to  the  stud  lines  is  a  great  drawback.  The  colts... to  the  number  of  3  and  400  are  every  night 
let  loose  in  a  large  enclosure  where  they  kick  up  a  dust  as  bad  as  a  dust  storm  which  hangs 
over  the  whole  station  about  as  thick  as  pea  soup,  and  makes  the  mornings  really  quite  dis- 
agreable.  You  would  be  quite  disgusted  with  the  place  and  like  most  of  the  residents  there  you 
would  wish  the  horses  or  yourself  somewhere  else.  ... 

I  think  Benares  would  do  very  well  for  us  all,  and  if  you  were  to  fix  upon  the  place  you 
would  save  me  a  great  deal  of  trouble  and  expense  in  moving  my  family  from  it.  I  preferred 
it  to  Ghazeepore...and  therefore  settled  my  family  there.  I  think  Peyton  would  like  it  too. 

There  is  no  fear  of  spinsters  now  there,  for  Lane  and  Kirwan  [  419  ]  took  possession  of  the 
only  available  ones  and,  unless  there  has  been  since  some  fresh  arrival  on  indent,  our  young 
hands  will  have  no  prospect  of  any  acquisitions  worth  their  while4. 

Waugh  criticised  Du  Vernet’s  choice  of  Dacca  as  recess  quarters  for  the  Assam 
party  in  1853,  as  being  too  far  from  field  operations  near  Gooch  Behar  [  29  ].  He 
considered  that  in  choosing  recess  quarters  “  health,  happiness,  and  comfort  ”  should 
he  the  first  consideration,  and  that  Darjeeling  would  have  been  more  suitable  and 
more  accessible.  Du  Vemet  justified  his  own  choice  ; 

I  chose  Dacca  on  account  of  its  being  a  large  and  populous  town,  distant  only  six  days 
journey  by  water,  and  seventeen  marches  of  ten  miles  each  by  land,  at  the  same  distance  from 
the  scene  of  my  operations  on  the  Teesta  as  Bhagulpore,  and  as  healthy  as  any  town  in  Bengal.  ... 
I  might  have  fixed  my  headquarters  at  Darjeeling  had  I  consulted  my  individual  convenience,  ... 
but  the  native  establishment  have  always  had  an  aversion  to  hill  sanataria.  Living  at  Dar¬ 
jeeling  is  very  expensive  for  them.  ... 

There  is  notliing  the  native  establishment  dislike  more  than  residing  at  Mussoorie,  and  they 
always  prefer  Dehrah3,  ...  and  I  know  the  feeling.. .among  my  party  with  regard  to  Darjeel¬ 
ing.  They  had  suffered  twice  severely  from  fever  during  the  season,  and. ..many  men  visiting 
their  homes  would  not  return.  ...  Men  are  not  to  be  had  at  Darjeeling.  ... 

One  house  only  offered  at  Gowhatti  for.. .my  party.  ...  The  rains  in  Assam  commence  as 
early  as  March,  and  I  might  have  found  considerable  difficulty  in  reaching  Gowhatti  in  the 
month  of  May.  ...  When  returning  to  the  ground. ..in  the  ensuing  season  I  could  not  leave 
Gowhatti  until  January,  and  then  marching  by  Cooch  Behar  and  that  unhealthy  country  on 
the  Barampoot.ra  and  the  Bhotan  boundary  I  could  not  expect  to  reach  the  Teesta  with  my 
party  otherwise  than  disabled  for  field  operations.  ... 

From  Dacca. ..I  could  march  so  as  to  be  on  the  ground.. .by  the  end  of  December,  ...  through 
...provinces.. .where  the  rains  cease  much  earlier  than  in  Assam.  I  think. ..Dacca  wa3  rightly 
selected  as  the  most  eligible  place  for  the  headquarters,  ...  a  large  and  populous  town1. 

Later  on,  from  1855,  Nicolson  made  Darjeeling  the  party’s  recess  quarters  [  30  ]. 

1  DDn.  492  (81-5  ),  8-7—47.  *DDn.  504  (  187),  11-3-49;  Lane  &  Kirwan  both  married  in 
llouares  during  1848.  3l)Dn.  95  (  136-8  ),  SG.  discusses,  23-11-69,  letter  in  Pioneer  of  9-8-69,  from  "n 
sub-assistant  ”  complaining  of  expense  of  Mussoorie  compared  with  Dehra.  *  DDn.  602  (  165  ),  25-6-53. 
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The  Surveyor  General  writes  to  Tennant  on  the  Great  Indus  series ; 

Considering  the  time  your  party  has  been  absent  from  my  headquarters,  and  tliat  you  your¬ 
self  have  not  yet  passed  any  recess  in  my  field  office,  it  would. ..be  a  great  desideratum  if  your 
party. ..could  join  me  for  the  next  monsoon.  ...  The  isolation  of  parties  is  disadvantageous, 
and  the  more  they  can  be  congregated  for  the  recess. ..the  better.  When  the  field  of  opera¬ 
tions,  however,  is  very  distant,  the  loss  of  time,... and  wear  and  tear  which  long  extra 
journeys. ..occasion,  may.. .counterbalance  the  advantages  of  concentration  [  122,  392  ].  ... 

Your  fieldwork  will  most  likely  close  near  Sukkur.  From  thence  my  headquarters  is  about 
60  marches.  The  intermediate  country  is  both  salubrious  and  convenient  for  inarching.  ... 
On  the  other  hand,  from  the  unhealthiness  of  the  country  after  the  monsoon  the  season  for 
taking  the  field  in  Upper  Sind  is.. .later  than  usual,  for  which  reason. ..the  party  could  very 
easily  return  to  Sukkur  in  sufficient  time  for  the  next  field  season.  ...  Your  party  could  join 
my  headquarters  for  the  recess  with  every  prospect  of  securing  many  advantages.. .with  little 
or  no  sacrifice.  ...  The  health  of  your  party  will  be  recouped... and  satisfactory  arrangements 
made  for  bringing  up  computations  and  for  the  equipment  of  the  party1. 

In  pursuance  of  these  instructions  Tennant’s  party  marched  up  from  Sukkur  to 
Dehra  Dun  on  the  close  of  field  work  in  April  1856,  but  later  in  the  year  took  up 
work  on  the  Jogi-Tila  series  south  of  the  Ravi  [  46,  53  ]. 

From  about  1852,  Robinson  and  several  of  the  Revenue  Survey  parties  recessed 
at  Murree.  and  they  were  later  joined  by  Walker  and  his  officers  of  the  Great  Indus 
Series  and  the  levelling  parties.  On  the  other  hand  Montgomerie  took  the  Kashmir 
party  back  to  Dehra  Dun  every  year,  and  had  the  invaluable  assistance  of  William 
Scott  and  his  draughtsmen  for  fair  mapping  [  225,  23S  ].  In  1861  the  Superinten¬ 
dent  of  Trigonometrical  Surveys  had  five  Punjab  parties  recessing  at  Dehra. 

Waugh  always  regretted  that  he  could  not  visit  the  Coast.  Series  or  the  Orissa 
topographical  parties,  and  he  welcomed  the  opportunity  of  Strange’s  posting  to 
the  Coast  Series  and  recessing  at  Cuttack  in  company  with  Depree  [  172  ]  ; 

The  greatest,  disadvantage  under  which  the  Survey  Department. ..has  always  laboured  is 
its  dispersed  state,  whereby  each  party  becomes  a  segregated  body  with  local  sympathies  and 
confined  ideas.  ...  To  guard  against  these  evils...I  have  endeavoured... to  bring  parties  as  much 
as  possible  together,  ...  the  next  best,  thing  to  a  general  concentration  of  the  wholo2  [  122  ]. 

As  the  Coast  Series  worked  southwards  Waugh  suggested  that  it  should  move 
recess  quarters  to  Berhampore  on  the  Ganjam  coast,  but  Strange  found  that 
it  would  be  impossible  to  house  the  party  there  without, ...building.  The  old  houses  have  boeu 
suffered  to  fall  to  ruin,  and  there  are  now  only  enough  barely  to  accommodate  the  residents.  ... 
I.. .propose. ..that  our  next  recess  station  should  be  Vizagapatam,  and  that  we  should  quarter 
again  at  Cuttack  uext  year.  ...  The  benefit  derived  by  associating  two  parties. ..is  clearly 
felt. ..by  Lieutenant  Depree  as  it  certainly  is  by  myself,  and  now  that  an  observatory  is  estab¬ 
lished  here  it  will.. .aid  considerably  in  the  training. ..so  much  desired  by  you3  [  386,  467  j. 

Cuttack  being  a  military  cantonment,  Depree  was  called  011  to  give  up  lri.s 
house  to  a  regimental  officer,  and  had  to  obtain  a  Government  ruling  that  there  was 
no  objection  to  Survey  Officers  being  allowed  to  reside  within  cantonments  provided  that  by 
their  doing  so  regimental  officers  arc  not  deprived  of  suitable  accommodation.  The  latter 
are  in  all  cases  to  be  served  first,  but...they  are  not. ..to  oust  .Survey  Officers  from  their  house 
when  other  accommodation  us  good  is  available*. 


Transport 

In  the  days  before  railways  the  lengthy  journeys  involved  in  moving  survev 
parties  and  detachments  to  and  from  the  field  or  from  one  distant  area  to  another 
were  a  serious  consideration.  Where  the  route  followed  a  river,  boats  were  the  most, 
reliable  form  of  transport,  though  exceedingly  slow.  The  Surveyor  General’s 
field  office  took  nearly  50  days  on  the  move  from  Calcutta  to  Allahabad  in  1844  and 
109  days  between  Dina  pore  a  nd  Garhmuckhtesar  on  the  move  to  Dehra  Dun  during 
1847-8.  Travelling  by  road,  he  himself  made  the  journey  from  Pumea  to  Dehra 
in  95  days  [  337  ]. 
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For  journeys  in  the  hills  all  baggage  had  to  be  carried  by  porters  that  were 
expensive  and  often  difficult  to  procure,  bub  in  Assam  pack  ponies  were  generally 
available  and  chea  per.  In  flooded  and  wooded  areas  elephants  were  the  only  prac¬ 
tical  form  of  transport.  Before  1854  it  was  possible  to  borrow  elephants  from  the 
Commissariat  but  later  they  had  to  be  purchased  departmentally. 

Surveyors  and  assistants  kept  riding  ponies  except  in  swampy  country  or  the 
mountains  w  here  elephants  or  jhampans  were  provided  |  338.  430  ].  On  the 
Maluncha  series  Clarkson  sold  his  marc  to  the  Monghyr  opium  agent  for  Rs.  250  but 
allowed  10  %  off  for  cash  payment.  “Bill"’  Rossenrode  exchanged  his  large  mare  ” 
for  another  horse  plus  Rs.  100,  getting  ;ia  very  good  animal  likely  to  answer  Bill 
very  well1 ". 

Theodolites  and  other  delicate  instruments  were  never  entrusted  cither  to  carts 
or  pack  animals  ;  professional  porters,  or  kahdr  bearers,  had  to  be  engaged  either 
for  the  full  season  or  stage  by  stage  |  n,  334  ].  In  1854  the  base-line  apparatus  was 
marched  down  from  Chach  to  Karachi  by  bullock  cart.  The  ten  carts  cost  Rs.  1-4 
each  per  diem  and  the  journey  took  from  the  first  week  of  March  to  30th  May  [  43, 
158  ].  The  carts  had  to  be  maintained  six  months  at  Karachi  for  the  return  journey 
to  Dehra  Dun.  Keelan  who  was  in  charge  of  the  move  reported  that  he 
experienced  great,  difficulty  in  accomplishing  the  march  from  Roree  to  Hyderabad.  The 
road  throughout  is  intersected  by  numerous  canals  ;  sometimes  as  many  as  15  or  20  were  crossed 
in  one  march.  The  banks  of  several  of  the  largo  ones  required  to  l>e  cut  and  reduced. ..to 
admit  the  carts  through  thorn.  ...  I  deemed  it  necessary  subsequently  to  employ  a  pioneering 
party  with  one  of  the  dafadars...t<>  prepare  the  rood  in  advance.  ...  The  cattle  have  suffered 
considerably  from  this  portion  of  the  march,  and  several  of  them  are  quite  oxhausted,  ...  so 
that  it  was  found  necessary  as  occasion  required  to  supply  the  carters  with  fresh  cattle.  ...  One 
of  the  four  Government  bullocks  engaged  at  Mooltan  died  on  tho  11th  inst2. 

On  his  posting  to  charge  of  the  Coast  series  Strange’s  journey  from  Dehra  Dun 
to  Cuttack  occupied  him  from  17th  October  to  26th  December.  Rossenrode  was 
transferred  from  Karachi  at  his  own  expense.  Whilst  he  himself  sailed  by  sea  from 
Bombay  to  Calcutta,  he  had  to  send  his  servant  and  baggage  by  land.  He  petition¬ 
ed  for  refund  of  his  expenses  ; 

My  transfer...to  Cuttack.. -has.. .subjected  mo  to  very  heavy  expense,  not  only  in  trans¬ 
porting  myself.. .by  sea  (  paying  a  high  rate  for  my  passage  ),  but... I  had  to  dispose  of  my 
property  at  a  great  sacrifice,  and  I  am  now  being  put-  to  much  expense  to  refit  myself.  ... 

When  the...order...came  to  hand,  I  was  at  Bombay,  whither  I  had  proceeded.. .in  anticipation 
of  6  months  leave,  ...  leaving  all  my  baggage  at  Kurraehee.  ...  I  availed  myself  of.. .opportunity 
to  send  a  servant  thither  with  directions  to  sell  off  the  bulk  of  my  property  including  tents, 
horses,  etc.,  at  any  price  they  may  fetch,  and  taking  charge  of  the  remaining  valuable  books, 
...and  other  articles  which  could  not  be  easily  replaced,  to  proceed.. .overland  to  Cuttack  by 
the  safest  route.  ...  The  sale  of  property  was  effected  at  a  great  pecuniary  loss.  ... 

From  Kurraehee  to  Hyderabad,  Aumereote...Balmeir...Jodhpur...Nusseerabad...Agra... 
Mainpoorie...Futtygurh...Cawnpore... Allahabad... Benares... Cuttack.  The  servant.. .left.  Kurra- 
chee  on  the  ^th  August  and  arrived  at  Nusseerabad  on  the  10th  Octol>er  last,  hi8  progress  being 
greatly  impeded  by  the  heavy  rains  which  fell  this  season.  ...  My  men,  camels,  and  baggage 
will  not  reach  me  by  even  the  end  of  December  next.  ...  Had  I  proceeded  by  land  I  should 
have  been  unable  to  join  the  Coast  Series  till  the  working  season  was  far  advanced3. 

The  sea  passage  from  Calcutta  to  the  west  coast  was  cheaper  and  quicker  than 
the  land  journey,  but  had  its  hazards.  Two  cases  of  stationery  sent  from  Cal¬ 
cutta  for  the  Hyderabad  party  working  in  Berar  were  lost  by  wreck  of  the  steam¬ 
ship  Ava  n6ar  Trincomalee4. 

Journey  between  important  centres  could  be  made  along  main  roads  by  dak, 
carriage,  or  palanquin — with  horses  or  bearers  changed  at  regular  stages.  Special 
sanction  had  to  be  obtained  from  Government  for  charging  the  cost  of  a  dak  journey 
carried  out  on  duty  [  iv,  124  ].  The  double  journey  between  DharwSr  and  Poona 
by  ordinary  stages  took  40  days  ;  by  dak  it  took  only  85.  On  Beverley’s  move  from 

lDDn.  504  (  500  ),  Clarkson  to  Logan  8-10-44.  *  DDn.  612  (  56  ),  Keelan  to  SG.,  Kotri,  21-5-54. 
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Calcutta  to  Meerut  in  IS 54  lie  had  to  pay  Its.  245  for  seats  for  himself  and  his 
servant,  in  one  of  the  "Inland  Transit  Carriages".  Neuville  and  Ry all  made  the 
same  journey  "by  horse  dak”  two  years  later,  "a  seat  each  inside  and  an  outside 
seat  for  one  servant1"  [  iv,  170-3  ]. 


Boats 

Arrangements  for  the  hire  of  boats  for  journeys  on  the  (binges  and  other  main 
waterways  were  made  by  indent  on  the  Commissariat  Department  [  iv,  170  ].  A 
fleet  of  22  boats  of  various  sizes  was  required  for  the  move  of  the  Surveyor  General’s 
field  office  from  Dinapore  to  Garhnnikhtesar,  a  three-months  journey,  under  Webb 
the  Registrar  |  341  ].  Except  for  the  sinking  and  retrieving  of  one  boat  without 
serious  loss  he  had  less  incident  to  report  than  had  Morrison  in  1833  [  iv.  170-2  ]. 

Radhanath  Sickdhar  made  the  down-stream  journey  with  two  of  his  computers 
and  his  records  between  February  and  May  1841*  [  341,  335  ].  The  journey  was 
protracted  to  two  months  and  19  days. ..from  Ghamiuktesar  Ghat.. .[by]  1st. — Easterly 
winds — 2nd.  the  shallowness  of  the  Bhagirathi  and  southerly  and  south-easterly  winds2. 

With  regard  to  the  easterly  winds. ..the  daily  progress  was  always  very  small.  On  many 
occasions. ..the  boats,  even  with  the  aid  of  the  goons3,  could  not -make  head  against  them.  ... 
When  this  occurred  we  were  necessitated  to  halt  and  wait  for  more  moderate  weather.  We 
left  the  channel  of  the  Ganges  and  entered  that  of  the  Bhagirathi  on  the  13th  ultimo.  ...  As 
the  whole  voyage  down  the  Bhagirathi  was  performed  with  the  aid  of  the  goons  it  occupied  a 
period  of  20  days,  the  date  of  our  arrival  at  the  Presidency  being  the  2nd  instant4. 

On  his  journey  from  Dehra  to  Karachi  in  1854  [  44  ],  Waugh  took  boat  down  the 
Sutlej  from  Ferozepore,  and  then  marched  from  Tatta  to  Karachi  with  camels. 
The  Commissary  at  Ferozepore  wrote  that 

in  all  October  a  voyage  down  the  river  can  be  performed  with  safety  and  expedition.  In 
September  you  could  travel  quicker,  but  it  is  generally-  very  unhealthy,  and  near  Sukkui 
somewhat  dangerous.  The  boats  on  this  river  are  of  all  sizes  from  300  to  1,200  maunds,  and 
aro  fitted  up  with  grass  mats  and  in  the  form  of  native  huts.  ...  They  are,  however,  very  com¬ 
fortable,  much  more  so  than  native  1»oats...upon  the  Ganges.  ...  From  this  ghat  to  Sukkur, 
Hydrabod,  and  Tatta  there  is  a  regular  nerriek  [  scale  of  rates  ]®. 

For  the  return  journey  Waugh  sent  his  office  up  to  Multan  “by  one  of  the  steamers 
of  the  Indus  Flotilla  [  iv,  244,  476  ],  whilst  he  himself  went  by  sea  to  Calcutta5'. 

Revenue  Surveyors  were  strictly  wanted  against 
trusting  Government  property  on  the  great  rivers  in  boats,  as  Mr.  Pemberton  has  recently- 
reported. ..the  loss  of  all  his  Government  property  by  the  sinking  of  his  boat  in  progress  from  his 
camp  to  Berhampoor.  Government  instruments  should  never  be  trusted  off  dry  land  except 
where  absolutely  necessary-  to  cross  rivers®. 


Elephants 

Each  of  the  revenue  survey  parties  working  in  Lower  Bengal  and  Assam  was 
provided  with  five  or  six  elephants  from  the  Commissariat  Department,  but  in 
1851,  “as  there  was  not  a  sufficiency  of  elephants  with  the  Commissariat  Depart¬ 
ment55,  replacements  were  supplied  from  the  Dacca  depot.  In  1855  the  elephants 
of  Gastrell’s  party  were  lent  “to  the  Military  Department  for  the  use  of  the  troops 
against  the  Sonthals  [499  ].  The  elephant  reported  to  be  with  young  has  been 
returned. ..as  not  fit  for  work  until  after  giving  young”.  Thuillier  ordered  that 
“every  care  should  he  taken  of  the  animal  with  yoimg,  and  she  should  be  worked 
very  quietly  after  giving  birth  to  it  ”7. 

As  a  general  rule  the  surveyors  knew  very  little  about  the  management  of 
elephants,  and  there  was  a  sad  number  of  casualties.  From  1854,  Surveyors  had 

1  DDn.  662  (  SI  ),  8-3-50  ;  r.  account  of  this  ‘‘box  on  wheels”  in  The  Timely  Retreat,!  (85-128). 
3  The  old  Cossimbazar  a.,  through  Murshidabad  to  the  Hooghly  [i:  pis.  13,  24].  ’tracking  ropes 
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to  make  their  own  purchases  ;  good  animals  may  be  had  in  Mymensingh  and 
Sylhet”.  Prices  ran  to  about  R3.  600  each. 

Elephants  were  imperative  for  the  Assam  party  [  338  ],  and  Du  Vernet  reports 
that  on  assuming  charge  in  December  1852  he  found 

tho  party  suffering  from  fever,  and. ..my  sub-assistants  having  great  difficulty  in  procuring 
carriage  for  their  baggage.  Bullocks  and  tattoos  [  ponies  ]  are  not  suitable. ..for  the  country, 
neither  are  carts  or  camels,  there  being  no  roads  for  the  former.  ...  Camels  die  in  such  moist 
lands,  and. ..the  country  being  flooded  and  intersected  by  numerous  small  rivers  containing  much 
water,  and  there  being  many  s\vamp3  and  morasses  the  only  appropriate  carriage  are  elephants. 

These  animals  cost  about  250  or  300  rupees  when  first  caught,  but  until  they  have  been 
several  yours  in  bondage  they  are  useless,  and  a  Trained  elephant  costs  500  to  600,  a  sum  far 
beyond  what  any  young  assistants  on  their  pay  of  Rs.  107  can  afford,  or  even  my  senior  on  his 
allowance  of  Ks.  259,  and  elephants  cannot  be  hired  on  any  terms. 

He  asked  for  each  sub-assistant  to  be  allowed  the  use  of  a  government  elephant, 
and  for  '‘two  additional  elephants... for.,. tracing  rays,  horses... being  unsuitable,  if 
not  altogether  useless,  the  country  abounding  with  wild  beasts”1. 

In  Orissa  Saxton  asked  that  he  might  be  allowed  elephants  from  the  Bengal 
Commissariat  Department,  instead  of  from  Madras  [  172  ]  ; 

I  am  now  saddled  with  the  preparation  of  a  number  of  monthly  documents,  ...  especially 
inconvenient  in  the  field.  I  applied  to  the  Madras  Government  to  be  relieved  from  this,  but... 
iny  request  was  not  granted.  The  feeding  bill  is  for  rice,  oil,  and  salt,  the  daily  accounts  in 
Madras  seers,  the  purchase  effected  in  Cuttack  seers.  ...  The  most  unsatisfactory  kind  of 
document  to  prepare,  which  I  am  obliged  to  do  myself.  ... 

I  have  hitherto  had  4,  which  have  been  sufficient.  Two.. .as  my  private  carriage,  for 
which  I  pay.. .according  to  the  regulated  number  of  bullock  loads  they  are  fixed  to  cany.  ... 
One  Elephant.. .as  my  reconnoitring  animal.  The  fourth  carries  the  observatory  tent  and  a 
lot  of  undefined  property  in  the  way  of  supplies  belonging  to  the  native  establishment.  The 
two  latter.. .are... often  used  as  conveyance  for  sick  men.  ... 

The  cost  to  Government  for  the  4  elephants.. .for  the  12  months  just  past,  including  the 
annual  supply  of  now  furniture,  is  Rs.  1,187-8-2,  or  nearly  100  rupees  per  month.  In  addition 
to  this  I  have  20  bullocks,  each  at  Rs.  3  per  month,  which  are  distributed  amongst  the  different 
parties  and  military  guard,  for  carriage  of  supplies*. 

Nicolson  had  learned  something  about  elephants  on  the  Parasnath  series  [  15-6  ]. 
In  1855  he  recommended  their  purchase  in  Assam  ; 

The  prices  of  elephants  have  risen  considerably  within  the  last  two  or  three  years  owing  to 
the  great  demand. ..for  them  in  the  Upper  Provinces  and  the  railway  works,  but... I.. .will  be 
able  to  procure  good  working  animals  for  about  6  to  7  hundred  rupees  apiece. 

There  are  at  present  three  Government  elephants  of  Dacca  depot.. .with  this  party,  but  I 
would  not  recommend  their  being  retained  for  good. ..as  they  are  not  strong  and  healthy 
animals  ;  besides,  two  of  them  are  undersized,  ...  the  keep  and  feed  of  which  cost  nearly  as 
much  as  of  largo  ones,  and  yet  they  carry  only  half  the  weight.  ... 

Elephants  are  indispensably  necessary  for  the.. .Assam  Longitudinal  series — Office  Tent, 
with  small  tent,  blacksmith’s  shop  and  store  box,  weighing  30  maunds,  2  elephants — Four 
office,  and  two  medicine  boxes,  and  also  a  trunk  containing  cash,  native  records,  etc.,  1  Ele¬ 
phant-Observatory  Tent,  with  a  box  containing  candle-wicks,  chimney  glasses,  blue  lights, 
etc.,  weighing  12  maunds,  1  Elephant. 

On  a  good  road  a  large-sized  elephant  will  carry  about  16  maunds  with  ease,  in  addition  to 
the  gear  and  mahout’s  property  which  alone  weighs  4  maunds,  but  going  across  paddy  fields 
during  wet  weather  it  will  be  necessary  to  reduce  the  baggage3. 

On  this  report  the  Surveyor  General  obtained  authority  for  a  total  of  15  elephants — 
Assam  and  Orissa  parties,  4  each — Coast  Series,  3 — Hyderabad  Survey,  2 — Surveyor 
General’s  field  headquarters,  24,  He  was  authorized  to  make  the  purchases  depart- 
inentally.  Two,  “well  known  to  be  of  a  superior  order”,  were  purchased  for  the 
Coast  Series  from  John  Peyton  on  his  retirement,  the  Surveyor  General  writing  ; 

As  elephants  are  a  great  charge  against  the  Series,  they  must  be  carefully  used — not  over¬ 
loaded — and  fed  and  kept  with  the  utmost  economy.  ...  In  an  unfavourable  climate  the  use  of 
elephants  will  tend  greatly  to  preserve  the  health  and  maintain  the  efficiency  of  the  party. 

In  a  hot  climate  and  jungly  country  a  tedious  march  on  horseback  at  a  slow  pace  is  very 

1  DDn.  602  (  125  ),  to  SG.,  1-1-53.  >  DDn.  429  (  3  ),  14-1-55.  •  DDn.  753  (  67  ),  to  SO.,  Jin. 

1855.  4  DDn.  549  (  148  ),  from  SG.,  11-7-55  ;  577  (  19  ),  from  Mil.  Dapt.  to  Cimmv.  Gen.,  17-8-55.  " 
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exhausting,  and  it  is  precisely  when  the  vital  energies  are  thus  weakened  that  any  malarious 
influence.. .is  most  likely  to  take  effect.  Malaria.. .is  always  in  a  more  concentrated  form  near 
the  surface  of  the  ground.  ... 

A  march  through  jungles,  marshes,  and  wet  lands  can  be  very  rapidly  performed  on  an 
elephant  without  fatigue  or  exposure  to  the  sun,  the  rider  being  well  elevated  above  the  ground, 
and  exposed  to  the  genial  influence  of  fresh  air.  ...  Thirty  rupees  per  mensem,  with  the  saving 
of  the  horse  allowance  should  amply  provide  for  2  elephants  in  Orissa1. 

Robert  Scott  was  deputed  to  purchase  elephants  at  the  Hardwar  fair  and,  with 
the  help  of  a  committee  convened  by  the  military  officer  in  command,  two  were 
purchased  for  Rs.  1,336  the  pair,  and  sent  off  on  5th  of  May  1857  from  Dehra 
Dim,  destined  for  Depree’s  party  at  Cuttack.  They  left,  writes  Waugh,  under 
charge  of  Ramlagan  Singh  [  of  district  Ghazipur  ]  and  Fakiruddin  [  of  Tirhut  ],  chuprasis 
of  my  public  establishment,  and  attended  by  two  mahouts  and  two  charcuttas  [  grass-cutters  ]. 
The  chuprasis  were  directed  to  proceed.. .by  the  usual  route  via  Meerut,  Allygtirh,  Allahabad, 
etc.,  and  Ramlagan  Singh  was  further  ordered  to  transmit  progress  reports  [  and  ]... furnished 
with  paper  and  with  envelopes  franked  [  452  ].  ...  The  party  arrived  safely  at  Meerut  on  the 
10th  May2. ..but  since  that  date  no  definite  intelligence  whatever  has  reached  me.  ...  Ramlagan 
Singh  was  entrusted  with. ..cash  and  drafts. ,.for...other  road  expenses'*. 

After  extensive  enquiries  news  came  from  the  Commissary  at  Allahabad  that 
Chuprassy  Ramlagan  Singh  brought  the  elephants  to  me  on  the  25th  of  .Time  1857,  and  as 
cattle  of  all  kinds  (  especially  elephants  )  were  most  urgently  required  for  the  equipment  of 
the  troops,  ...  they  were  retained  by  me,  and  were  disposed  of  as  follows,  vizt., 

Elephant  Soondnr — mahout  Gulab  Khan — transferred  to  Cawnpore  with  Genl.  Havelock’s 
force,  on  8th  July  1857.  Elephant  Motee — mahout  Munnoo  Khan — transferred  to  Cawnpore 
with  Genl.  Outram’s  force  on  oth  September  1867.  The  latter  elephant.. ..was  not  transferred 
with  the  other  being  at  that  time  in  low  condition. 

As  these  elephants  cannot  now  be  recovered  and  returned  to  you,  they  being  employed  with 
troops  on  service,  I  would  suggest  your  debiting  their  value  to  the  Commissariat  Department4. 

The  Magistrate  at  Benares  reported  that  the  elephants  had  been 
plundered  in  Juno  last  by  rebels  on  the  Grand  Trunk  Road,  and  presented. ..to  the  Raja  of 
Mauda  in  pergunnah  Khyragurh5,  who  sent  them  to  the  Magistrate  of  Mirzapore.  The  latter 
officer  sent  them  to  Allahabad,  where  they  were  made  over  to  the  Commissariat,  and  receipts 
for  them  given  to  Ramlagan  chuprasee8. 

Ramlagan  Singh  had  been  robbed  of  all  the  money  and  drafts  at  the  time  the 
elephants  had  been  first  siezed,  but  he  stuck  to  his  charges  aud  worthily  fulfilled 
his  trust  [  483  ].  In  due  course  the  Orissa  parties  completed  then-  establishment 
of  elephants  by  local  purchase,  and  by  the  arrival  of  three  that  were  purchased  for 
them  by  Lane  in  Assam7. 


Railways 


Railways  were  introduced  into  India  on  the  authority  of  a  letter  from  the 
Directors  dated  7th  May  1845,  and  on  the  arrival  of  their  engineer,  Frederick 
Walter  Simms  brother  to  the  famous  instrument -maker,  a  Railway  Committee 
was  formed  in  Calcutta  comprising  Simms  and  two  engineer  officers,  Alexander 
Boileau  and  James  Western  [  iv,  421-2,  474  ].  This  committee  made  full  use  of 
the  maps  in  the  Surveyor  General’s  office  for  their  preliminary  plans8. 

Besides  calling  on  the  Survey  for  maps,  the  Railway  Engineers  asked  that 
frequent  spot  heights  at  “obligatory  points”  should  be  shewn  on  all  maps.  They 
were  a  constant  source  of  anxiety  to  the  Surveyor  General  by  tempting  away  manv 
promismg  young  surveyors  by  the  lure  of  more  generous  salaries. 

The  earliest  sections  of  railway  to  be  opened  were®  [  pi.  1  ] — 

Howrah  to  Raniguaj,  1854-5 — Khana  (  nr.  Burdwan  ),  to  Kiul,  via  Bhagalpur,  1858- 
62 — Allahabad  to  Ghaziabod,  1859-64. 

1  DDn.  000  (  154  ),  SG.  to  Strange,  1-12—66.  :  the  very  date  of  first  outbreak  of  mutiny  at  Meerut 

[  482  ].  *  DDn.  646  (  337  ),  SG.  to  Coranr.  Meerut,  27-0-57.  4  DDn.  664  (  11  ),  dacg..  AUahfibad  to 
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Karachi  to  Khotri,  nr.  Hyderabad,  1861  ;  Amri3t3ar  to  Lahore,  1862. 

Bombay  to  Thana  and  Kalyan,  1853-4 — to  Naaik  and  Chalisgaon,  1861,  to  Bhsawal, 
1863 — Broach  to  Baroda,  1861. 

Madras  to  Jalarpet,  1860. 


Allowances 

When  Du  Y'ernet’s  partjr  took  up  work  in  the  Punjab  hills  they  drew  hill  marching 
allowance  @  Rs.  100  for  the  officer  in  charge  and  Rs.  60  for  each  assistant  [  35  ], 
compared  with  the  allowance  of  Rs.  200  p.m.,  allowed  'to  Hodgson  and  Herbert 
in  1818  [  111,  348  ],  and  this  was  extended  to  Robinson’s  party,  which  would,  writes 
the  Surveyor  General,  “be  employed  in  a  rough  hilly  country,  and  in  distant 
localities  not  entirely  free  from  danger,  where  they  will  be  exposed  to  enhanced 
expenses 1  ”. 

In  recommending  your  party  for  this  indulgence,  I  had  particularly  in  view  the  nature  of 
the  work  across  the  Indus,  and  it  was  my  intention  that  this  allowance  should  not  commence 
till  your  party  moved  across  that  river  [  209-ro  ].  As  your  operations,  however,  along  the 
Jamu  boundary  will  lead  you  into  connection  with  Mr.  Logan’s  mountain  series,  I  conceive 
your  party  will  be  entitled  to  the  allowance  so  long  as  you  are  engaged  on  that  line. 

When  you  commence  the  series  along  the  Salt  Range,  this  extra  allowance  must  cease  as 
it  will  create  an  inconvenient  precedent  in  the  case  of  other  survey  parties.  ...  You  will... 
cease  drawing  this  allowance  at  the  Jhelum2. 

This  “hill  marching  allowance”  was  continued  throughout  the  Pindi  survey,  and 
was  extended  in  1860  on  the  move  to  Central  India3.  In  1860,  his  last  year  in 
office,  Waugh  made  an  unsuccessful  plea  for  its  extension  to  the  two  Orissa  parties  ; 

The  unhealthy  character  of  the  climate  is... notorious.  ...  Difficulties  are  further  aggravated 
by  the  barren  and  unpopulated  character  of  the  country,  deficient  in  wholesome  supplies  and 
every  requisite  for  civilised  existence,  of  which  all... articles  have  to  be  brought  from  a  great 
distance.  ...  Camp  followers,  decimated  by  sickness,  require  high  wage3.  ...  The  salaries  of  the 
surveyors  are  totally  inadequate  to  meet  the  heavy  charges  devolving  on  them,  and  they  are 
thus  exposed  to  additional  risk  from  want  of  ordinary  oomforts.  ... 

The  regulations  regarding  sick  leave  are,  moreover,  so  stringent  as  to  be  altogether  a  bar 
to  new  hands,  to  whom  frequent  attacks  of  sickness  is  a  matter  of  certainty. ..so  long  as  these 
tracts  remain  in  their  present  wild  state.  ...  It  is  no  wonder  that  the  service  is  unpopular, 
that  it  is  difficult  to  obtain  recruits,  and  that  the  old  hands  are  dissatisfied.  ... 

To  me  it  is  a  painful  duty  to  urge  forward  the  work  under  such  circumstances.  ...  I  have 
lately  recommended  that  the  allowance  of  60  rupees  a  month  throughout  te  year... should  be 
extended  to  these  two  establishments.  No  orders. ..have  yet  been  received.  ...  What  I  have 
recommended  partakes  of  the  character  of  a  temporary  alleviation  suited  to  the  immediate 
emergency.  ...  Further  improvement  in  their  prospects,  and  a  greater  assimilation  to  the 
advantages  enjoyed  by  other  Government  servants  will  be  needed4. 

At  the  same  time  he  made  an  equally  unsuccessful  plea  for  the  introduction  of 
regular  travelling  allowances  for  all  ranks  right  through  the  Department ; 

The  allowance  of  Rs.  60  in  itself  is  insufficient  to  meet  the  heavy  expenses  incidental  to 
constant  travelling  over  every  varietjr  of  country,  hilly  and  plain,  including  desert.  ...  If  it 
were  allowed  only  during  the  field  season  [  it  ]  would  entail  a  serious  loss,  ...  but  by  being 
treated  in  the  nature  of  a  contract  and  drawn  throughout  the  year,  it  tends  to  cover  all  expenses 
and  works  efficiently  and  economically  [  361  ].  ... 

This  arrangement... has  been  extended  to  several  parties  of  the  o.T.  Survey  and  topographical 
survey  and... I  recommend  that  it  may  now  be  extended  generally  throughout  the  Depart¬ 
ment.  ...  Rs.  100  per  mensem.. .on  the  same  conditions.. .was  also  granted  to  Executive 
Officers,  ...  which  might  also  be  made  general.  ...  Considering  that  the  field  season.. .extends 
over  8  months,  except  in  particularly  unhealthy  localities,  and  that  a  surveyor  must  keep  up 
his  travelling  equipment  all  that  time,  and  also  pay  return  hire  sometimes  for  very  long 
distances  for  his  carriage,  ...  the  scale. ..prescribed  for  the  Department  Public  Works.. .would 
be  a  more  expensive  arrangement5. 

1  DDq.  542  (  468 ),  SG.  to  su„  4-9-50.  *  DDn.  588  (  37  ),  to  dob.  28-9-50.  s  DDn.  642  (  535  ), 
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The  Surveyor  General  included  these  monthly  rates  for  the  lull  year  in  his  first 
budget  estimate,  but  on  the  Auditor  General  pointing  out  that  provision  lor  travel¬ 
ling  expenses  had  been  made  when  fixing  the  original  rates  of  salary.  Government 
declined  to  accept  the  proposal  f  i :  277  ;  v,  407-8  J.  The  matter  was  taken  up  again 
by  Colonel  Thuillier  in  reviewing  the  full  subject,  of  salaries  and  allowances.  The 
whole  organization  of  the  Department  was  then  subjected  to  a  minute  scrutiny  by 
a  special  officer,  Colonel  Dickens,  and  establishments  and  salaries  worked  out  on 
entirely  new  principles,  came  into  force  in  1865  f  399,  408  n.2  |. 

Salary  bills  were  drawn  on  monthly  abstracts  endorsed  by  military  paymasters 
and  cashed  at  the  nearest  treasury.  During  the  troubles  of  1857  it  was  impossible 
to  ensure  the  regular  issue  of  salaries  ;  treasuries  were  being  sacked,  and  the  move¬ 
ment  of  treasure  along  public  highways  became  impossible  for  several  months. 
The  Chief  Commissioner  of  the  Punjab  issued  instructions  to  the  Paymasters  ; 

Money  is  already  scarce  and  the  want  of  it  at  this  crisis  will  shortly  prove  our  greatest 
difficulty.  ...  The  pay  of  all  servants  of  the  Government,  whether  civil  or  military,  with 
the  exceptions  hereafter  mentioned1,  shall  gradually  be  kept  3  months  in  arrears.  Pay 
for  June  to  bo  issued  in  August — for  July  in  October — for  August  in  December  -for  Septem¬ 
ber  in  January,  and  so  on  regularly.  ...  No  deviation  whatever  from  the  above  rules  can 
ho  allowed  [  483  ]2. 


Guards  &  Escorts 

In  the  days  of  Lambton  and  Everest  the  Great  Trigonometrical  Survey  had 
maintained  its  own  private  escort,  and  when  the  Surveyor  General  toured  the 
country  he  was  accompanied  by  a  military  escort  befitting  his  rank  [  n,  358-9  ; 
III,  406-7  ;  iv,  410-2  ].  It  was  not  until  1842  that  the  g.t.s.  escort  was  finally 
broken  tip  and  it  was  ruled  that  a  personal  escort  would  no  longer  be  allowed  to  the 
Surveyor  General  [  iv,  412  ].  He  was  to  be  allowed  an  escort  on  special  occasions 
only  for  the  protection  of  valuable  instruments  or  records. 

Military  guards  were  now  only  allowed  to  surveyors  working  hi  dangerous  areas, 
and  then  only  after  obtaining  the  authority  of  the  Surveyor  General  to  apply  to 
the  local  military  commander.  Protection  for  survey  camps  was  normally  to  be 
furnished  by  armed  civil  barkandaz.  Local  escorts  were  provided  for  surveyors 
conducting  principal  triangles  across  the  kingdom  of  Oudh,  and  Du  Vemet  wrote 
to  the  Resident  at  Lucknow  asking  for  an  escort  of  “shooter  sowars”  [  473  ]. 

Renny  ha  d  an  escort  when  starting  the  Great  Longitudinal  series  from  Siron j  in 
the  Central  India  States,  and  he  writes  to  the  local  military  commander3  ; 

I  have  on  duty  with  me  on  escort... — Cavalry,  1  daffadar  and  4  sowars — Infantry,  1  havildar, 
2  naicks,  and  20  sepoys — of  the  Bhopal  Contingent,  which  I  will  be  obliged  by  your  relieving, 
as  I  will  shortly  be  nearer  Aumjur  than  Sehore,  the  headquarters  of  my  present  escort.  I 
received  the  guard  of  Infantry  originally  from  the  Meerut  Division,  and  it  has  been  regularly 
relieved  at  every'  military  station  I  have  passed  through,  the  brigadier  at  Gwalior  giving  me  a 
relief  from  Scindialrs  Contingent  on  my  arrival  at  Gwalior,  whioh  was.. .relieved at  Sippree1. 

The  detachment,  of  cavalry  I  received  on  coming  within  the  Bhopal  Political  Agenoy,  and 
I  have  found  them  of  great  use  in  facilitating. ..my  operations  amongst  the  many  small  States,  ... 
the  presence  of  a  sowar  with  my  detached  parties  ensuring  them  a  civil  reception.  I  will  be 
obliged  by  your  increasing  the  number  of  sowars  to  six6. 

For  his  triangulation  through  Kumaun  and  Rohilkhand  on  the  North-East 
Longitudinal  series  two  years  later  Renny  asked  for  a  guard  of  1  havildar,  2  naiks, 
and  14  sepoys,  from  the  Goorkha  battalion  at  Dehra, 

with  reference  to  the  mountainous  country  I  shall  be  engaged  in.  ...  In  oddition  to  a  guard 
for  myself,  and  protection  for  the  very  valuable  instruments  under  my  personal  oharge,  I 
have  generally  2  guards  detached  for  the  protection  of  instruments  sent  with  my  assistants, 
or  for  the  escort  of  our  pay  from  the  nearest  treasury*. 

lpay  of  troops  and  armed  police.  aDDn.  640  (  92  ),  to  Dep.  Pymr.  21-7-67.  8  at  Agar,  40  m.  N. 
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Du  Vernet  warns  one  of  his  sub-assistants  as  to  the  employment  of  the  military 
guard  attached  to  his  camp  in  an  unsettled  Punjab  district ; 

Your  guard  is  supplied,  not  for  show  or.. .from  your  rank.  You  have  not  any  right  to  it 
but  for  the  protection  of  public  property.  If  you  were  to  use  it  for  the  purpose  of  intimida¬ 
tion  or,  by  putting  natives  in  [  custody  under  ]  your  guard,  bring  upon  you  the  civil  power, 
the  consequences  might  be  most  serious  to  you.  ... 

Consider  your  guard  entirely  under  the  command  of  the  naique,  and  hold  him  responsible 
for  their  good  conduct.  Order  no  punishment — you  have  no  military  authority — and  never 
interfere  with  the  naique  when  he  orders  his  men  extra  duty.  ...  Warn  the  naique  to  keep  his 
moil  clean,  and  look  to  their  arms  and  accoutrements  once  a  week,  as  well  as  insist  on  the 
regular  relief  of  sentries  at  night,  and  to  their  being  alert  on  their  posts. 

Desire  that  lie  will  not.. .employ  begaries  without  paying  them1.  Be  kind  and  considerate 
to  the  sepoys.  ...  Never  detach  sepoys  or  allow  them  to  be  absent  from  under  the  orders  of 
the  naique.  If  you  require  cash  from  a  treasury  make  up  a  party... of  barkandazes  and  trust¬ 
worthy  lascars,  but  send  no  sepoy  unless  you  send  the  naique  with  the  whole  guard. 

Never  employ  sepoys  to  obtain  supplies  or  coolies.  The  district  chuprassies  are  allowed 
you  for  this  duty,  and  if  you  have  no  district  chuprasies,  send  a  barkandaz  to  procure  what  you 
require  through  the  headman  of  the  village.  ...  If  the  head  man.. .refuses  you  assistance,  or 
says  that  he  has  not  the  means,  request  him  to  give  you  a  writing  to  that  effect.  The  tehsildar 
is  the  person  to  whom  jrou  should  refer. 

If.. .your  people  should  be  so  unfortunate  as  to  get  into  a  quarrel  with  the  villagers,  call  them 
away,  and  on  no  account  allow  others  of  your  party  or  vour  guard  to  go  to  their  rescue2. 

The  Surveyor  General  insisted  on  a  sufficient  guard  to  allow  a  double  night 
sentry  over  the  field  office  at  Dehra  Dun  ; 

In  the  time  of  my  predecessor  a  larger  escort  was  employed,  and  he  had  always  a  personal 
guard  as  a  field  officer  at  the  head  of  a  department.  I  have  dispensed  with  this  honorary  dis¬ 
tinction,  and  with  the  view  of  reducing  the  requisition  to  the  smallest  limits  compatible  with 
the  safety  of  my  depot  of  instruments  and  records  have  applied  for  only  a  single  sentry  at 
my  office  in  the  hills,  and  a  single  day,  and  double  night,  sentry  on  my  depot  at  Dehra.  ...  On 
one  occasion  part  of  the  pendulum  apparatus  was  stolen,  since  which  time  it  has  been  usual  to 
post  a  double  sentry  over  that  property  and  over  the  treasure3. 

Military  guards  were  necessary  with  the  trigonometrical  parties  working  along 
the  north-west  frontier,  and  also  with  Robinson’s  party  in  Rawalpindi  District  which, 
writes  the  Surveyor  General, 

though  materially  pacified  under  its  preseut  rigorous  government,  still  continues  unsettled  and 
liable  to  petty  outrages,  ...  and  along  the  Indus  is  subject  to  invasion  by  marauders  from 
the  Khuttuck  tribe3.  ...  In  the  early  part  of  the  present  year  a  party  of  signal  men  detached 
with  valuable  instruments  a  few  miles  from  my  camp,  whilst  I  was  employed  on  the  measure¬ 
ment  of  the  Chuch  base,  was  set  upon  by  robbers,  and  three  of  the  men  stabbed.  The  neces¬ 
sity,  therefore,  of  protecting  Lieut.  Robinson’s  several  detachments  appears  to  me  very  urgent4. 

During  1858,  when  the  wide  extension  of  military  operations  made  it  impossible 
to  spare  troops  for  escort  duties,  Robinson  was  allowed  to  maintain  an  armed  civil 
guard  of  1  jemadar,  1  naib,  and  28  barkandazes ®,  and  a  special  police  company  was 
stationed  at  Dehra  Dun  for  the  sole  purpose  of  supplying  guards  to  survey  parties®. 

The  topographical  parties  working  in  Orissa  were  also  provided  with  looal  civil 
guards,  as  their  camps  were  scattered  through  wild  country  and,  writes  Saxton, 

I  fully  expect  that  a  guard  of  regular  sepoys  will  be  placed  at  my  disposal  by  the  Madras 
authorities.. .in  case  of  a  sebundy  guard  not  being  available7.  In  the  event  of  all  aid  being 
refused  beyond  our  local  means,  ...  we  shall  not  be  deterred  from  taking  the  field.  No.  2  Party 
is  provided  for  by  the  promise  of  a  naib  guard  of  15  men,  and  Lieutenant  Depree  is  organising 
a  party  of  barkandazes  armed  with  muskets,  and  now  being  drilled. 

For  No.  1  Party  the  Commissioner  of  Cuttack  has  promised  that  the  tehsildar  in  the  Boad 
Hills  who  has  a  tolerably  strong  party  of  naibs,  and  is  an  energetic  man,  shall  render  me  all  the 
assistance  in  his  power.  ...  I  am  not  anticipating  any  more  than  usual  hostility.. .but  when  it  has 
been  thought  necessary  to  locate  so  strong  a  force  as  is  now  at  Sambulpore,  ...  a  survey  party 
working  in  the  neighbourhood  should  be  amply  protected8. 

'forced  labour  [  m,  399,  523  ].  *DDn.  538  (  213  ),  Du  Vernet,  from  Samna  Banj  hs.,  he.  from 
Gurhagarh,  to  John  Dyer,  14--4-50.  3  DDn.  543  (  74  ),  SG.  to  Kumaun  Batt.,  20-4-53.  4DDn.  547 

(  292),  SG.  to  AO.,  15-12-54.  6 DDn.  687  (5  ),  SG.  to  Robinson,  3-8-58.  ‘DDn.  152  (22).  SG.  to 

Keolun,  13-9-58.  7  of.  najib  [  iv,  413  ]  *  DDn.  728  (  5  ),  Saxton  to  DSG.,  28-11-58. 
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Two  years  later  Depree  reported  that  the  9th  Bengal  Police  Corps 
stationed  at  Cuttack  has  received  orders  to  furnish  no  escorts  in  future  to  the  survey  parties, 
...  consequently  the  Madras  regular  army  will  be  called  upon.  ...  The  sepoys  of  the  Madras 
army  being  natives  of  lower  India  are  unused  to  the  unsalubrious  climate,  ...  and. ..suffer  in 
a  grievous  manner  from  its  influence.  ...  Regular  troops  in  tight,  red  coats  are  not  so  well 
adapted  to  the  rough  work  of  a  surveyor's  camp  in  a  hilly  jungly  country.  ...  On  the  other 
hand  the  Police  battalion  is  formed  entirely  of  men  of  their  district  and  of  the  hilly  country 
of  floomsoor.  ...  They  are  therefore  not  affected  by  the  climate,  as  proved  by  the  experience 
of  each  year  since  1856-57.  1  have  since  my  return  kept  up  a  guard  of  chuprassies  and 

kalassies,  but  as  the  field  season  approaches,  their  services  will  be  otherwise  required1. 

The  matter  was  referred  to  the  Military  Finance  Commission,  which  ruled  that 
the  provision  of  military  or  police  guards  to  protect  instruments  and  records  of 
survey  parties,  either  in  cantonments  or  in  the  field,  was  a  great  waste  of  public 
funds,  and  orders  were  issued  that  survey  units  should  provide  their  own  guards  ; 

As  to  instruments  and  plans,  otc . they  offer  few  temptations  to  ordinary  thieves  and 

robbers.  Hence  they  need  no  military  guards  to  protect  them  against  violence  or  forcible 
abstraction  by  organized  bands.  All  they  require  is  of  that  kind  which  can  best  bo  rendered 
by  the  trained  servants  of  the  Department.  ... 

As  to  protection  against  private  theft,  it  is  abuse  of  the.. .military  system  to  permit  such 
duties  to  be  imposed  on  soldiers.  For  the  keeping  of  funds  the  banking  system  is  far  the  best.  .. . 
All  pay  and  other  large  sums  should  be  disbursed  immediately  on  being  obtained  from  the 
treasury  but,  if  any  guarding  is  needed  for  temporary  occasions,  ...  that  duty  ought  to  bo 
arranged  for  by  the  Department  itself.  ...  We  consider  that  to  take  a  soldier,  who  is  trained 
and  maintained  at  a  great  expense  for...spocial  military  duties,  and  employ  him  upon  work 
that  any  peon  is  able  to  discharge,  is  as  wasteful  as  if  the  Surveyor  General  were  to  employ 
his  best  calculators  on  copying  work*. 

It  was  thereupon  ruled  that  all  survey  parties  should  maintain  a  sufficient  establish¬ 
ment  of  barkandaz  guards  to  provide  protection  both  in  field  and  recess3. 

*  DDn.  679  (  91  ),  to  DSG.,  16-7-60.  «  DDn.  594  (  410  ),  Mil.  Fin.  Comm,  to  Mil.  Dept.,  22-12-60. 

8  DDn.  701  (  118  ),  do.,  18-12-60. 
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MILITARY  SURVEYORS 

Great  Trigonometrical  Survey  :  Appointments  —  Promotion  —  Training  — - 
Topographical  Surveys  :  Madras  Burma  —  Hyderabad  —  Ganjarn  &  Orissa  — 
Punjab  —  Kashmir  —  Disputes  &  Censure  : —  Shortrede  —  Rivers  —  Du  Vernet  — 
Saxton  —  Revenue  Surveys  :  Bengal  —  Bombay  —  Survey  Allowances  — 
Nominal  Rolls  :  G.T.S.  —  Topo.  Surveys  — Revenue  Surveys  :  Bengal  —  Bombay  & 
Bercir  —  Madras. 

WHEN  he  took  over  duty  in  December  1843.  Waugh  had  only  four  military 
officers  under  him  in  the  Great  Trigonometrical  Survey  :  two  from  engineers, 
Benny  and  Rivers,  and  two  from  infantry,  Du  Vernet  and  Shortrede.  Gar- 
forth  of  Engineers  joined  in  March  1844  but  Renny  took  furlough  in  July,  and 
Shortrede  reverted  to  regimental  duty  eight  months  later  [  391  ].  Their  places  were 
taken  by  Reginald  Walker,  a  young  engineer  officer,  and  Thorold  Hill,  Madras  infantry, 
with  several  years  experience  on  topographical  surveys  [  rv,  361,  447  ]. 

Garforth  resigned  after  two  seasons  in  charge  of  the  Gora  series  ;  he  “had  not 
exhibited  a  turn  for  the  duties  [  12]”.  Walker  was  an  outstanding  success  in 
charge  of  the  Maluncha  series,  but  died  at  the  end  of  a  particularly  exhausting 
season  in  April  1847  [  14,  19  ].  Hill  had  worked  many  years  in  the  wild  hills  of 
Goomsur,  and  the  Directors  thought  that  his  experience  would  be  useful  in  con¬ 
ducting  the  Coast  series  through  the  formidable  obstacles  of  Orissa.  He  had 
continual  fever,  and  after  several  spells  of  leave  was  forced  to  resign  [  22-5  ]. 

Renny  returned  from  furlough  in  1847  in  time  for  the  measurement  of  the 
Sonakhoda  base-line.  He  then  took  over  the  Maluncha  party  and  started  it  on  the 
Great  Longitudinal  series  running  west  from  the  Great  Arc,  but  handed  over  to  Strange 
in  1849  in  order  to  assist  at  Dehra  Dun  in  the  capacity  of  Astronomical  Assistant 
[  20-1,  37-8  ].  After  the  death  of  his  father  in  1849  he  assumed  the  name  Renny  - 
Tailyour,  and  resigned  for  family  reasons  in  January  1854.  His  retirement  was  a 
serious  loss  to  the  Survey  ;  he  had  joined  but  one  month  after  Waugh,  and  like  him 
had  won  Everest’s  complete  confidence  [  rv,  357  ]. 

Strange  was  appointed  from  Madras  cavalry  at  the  end  of  1847,  having  attracted 
attention  by  his  uncommon  skill  in  repairing  and  adjusting  scientific  instruments. 
After  taking  over  from  Renny  he  carried  the  Great  Longitudinal  series  across  the 
deserts  of  Rajputana  and  Sind.  He  took  over  as  Astronomical  Assistant  in  place 
of  Renny,  and  was  then  transferred  to  the  East  Coast  where  he  fell  seriously  ill. 
Taking  two'  years  sick  leave  to  the  Nilgiri  Hills  he  was  entrusted  by  Waugh  with 
the  design  of  a  new  3-ft.  theodolite,  which  eventual^  proved  too  heavy  for  field 
work  [  15 1-2  ].  After  promotion  to  regimental  major  he  retired  in  1860  and  became 
Inspector  of  Scientific  Instruments  at  the  India  Office  in  London. 

Like  Shortrede  [  iv,  466  ],  Du  Vernet  was  never  a  great  success  on  the  trigono¬ 
metrical  survey.  He  had  served  on  topographical  surveys  in  Madras,  and  was 
brought  into  the  g.t.s.  during  the  Afghan  troubles  when  joung  officers  were  not  to  be 
obtained.  After  several  years  on  subordinate  series  in  Bengal,  he  started  the  North- 
Western  longitudinal  till  Logan  became  available,  and  then  held  charge  of  the 
topographical  survey  of  the  Punjab  Himalaya  [  200-4  ]•  At  the  end  of  1852  he 
was,  to  his  deep  disgust,  transferred  to  the  Assam  longitudinal  series,  His  work  did 
not  meet  Waugh’s  approval,  and  he  was  allowed  to  resign  to  join  the  telegraph 
department  in  Burma  [  141,  393 ~5  1* 
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In  1850  Waugh  pressed  for  the  appointment  of  two  young  military  officers  to 
be  put  under  training  till  fit  for  independent  charge  when  required  [  382  ],  and  dur¬ 
ing  1851  and  1852  two  engineer  officers,  Tennant  and  Montgomerie,  were  posted 
as  assistants  to  Strange  and  Logan  respectively.  Both  succeeded  to  charge  of  field 
parties  within  three  years  and  proved  themselves  practical  geodesists  of  the  highest 
order.  Tennant  left  in  1859  to  act  as  Astronomer  at  Madras,  and  later  became 
Mint  Master  at  Calcutta.  He  is  best  known  for  his  astronomical  observations  of 
solar  eclipses  and  the  transit  of  Venus.  Montgomerie  distinguished  himself  by  ten 
years  charge  of  the  Kashmir  survey,  and  later  by  organizing  and  controlling  the  work 
of  the  trans-Himalayan  explorers  [  448-9  ]. 

Two  valuable  engineer  officers  were  found  hi  Robinson  and  James  Walker  who 
after  the  occupation  of  the  Punjab  were  employed  on  military  surveys  on  the  north¬ 
west  frontier,  before  being  transferred  to  the  orders  of  the  Surveyor  General  [  20(8-17  ]. 
Robinson  proved  an  exceptionally  fine  topographical  surveyor  whilst  .Walker  was 
an  outstanding  geodesist  who  succeeded  as  Superintendent  of  Trigonometrical 
Surveys  in  1861,  and  became  Surveyor  General  in  187S  [  340-1  ] 

On  the  Bombay  side  Rivers  dropped  out  in  1853  and  was  succeeded  in  turn  by 
two  very  capable  engineer  officers,  Nasmyth  and  Haig. 

James  Basevi,  appointed  in  1856,  was  after  Walker  the  greatest  geodesist  of 
all  Waugh’s  recruits.  He  made  a  success  of  everything  he  touched,  and  closed  a 
devoted  life  beyond  the  Himalaya  making  pendulum  observations  under  the  severest 
conditions.  A  promising  career  was  cut  short  when  Elliott  Brownlow  lost  his  life 
at  the  capture  of  Lucknow  in  March  1858 ;  he  had  the  distinction  of  making  the 
observations  in  1857  to  Iv2  and  other  giants  of  the  Karakoram  that  intersected  with 
those  of  Montgomerie  the  year  before  [88,  229.  483]. 

The  last  appointments  made  in  Waugh’s  time  were  Branfill  of  the  cavalry— 
John  Herschel,  able  descendant  of  Iris  more  famous  father  and  grandfather — 
and  Harry  Thuiilier,  son  of  the  Deputy  Surveyor  General,  who  was  Surveyor 
General  in  his  turn  between  1887  and  1895.  The  appointments  made  to  the  Great 
Trigonometrical  Survey  under  Waugh  comprised  13  Engineers,  2  Cavalry,  and  1  In¬ 
fantry  officer  [399].  In  recommending  Strange’s  appointment  he  commented  that 
J‘The  practice  liitherto  followed  since  the  time  of  Colonel  Lambton...has  been  to 
select  the  best  qualified  officer  without  reference  to  the  branch  of  service  lie  be¬ 
longs  to,  and  this  system  works  well”  [  IV,  357  ;  V,  390  ]. 

The  office  of  Astronomical  Assistant  was  initiated  in  1832  to  enable  an  officer 
with  outstanding  qualifications  to  be  employed  in  executive  charge  of  a  field  party 
or  on  special  duty  as  occasion  arose.  The  post  caused  no  increase  to  the  existing 
establishment ;  it  carried  the  same  pay  as  that  of  1st  Class  Assistant,  but  not,  as 
first  suggested  bv  Everest,  additional  to  that  allowance.  The  office  was,  in  effect 
an  honorarj"  one,  but  greatly  appreciated  [  iv,  353-4,  356-7  ]■  Wilcox,  the  first 
incumbent,  was  succeeded  by  Waugh,  and  the  office  fell  into  abeyance  on  the  latter 
becoming  Superintendent  of  the  Great  Trigonometrical  Survey.  In  1849  it  was 
revived  for  Renny-Tailyour  when  he  was  called  in  to  Dehra  Dun  for  general  duties, 
and  on  his  retirement  in  1854  it  passed  to  Strange  [379  ]. 

On  Strange’s  retirement  Waugh  made  a  detailed  review  of  the  qualifications 
of  no  fewer  than  six  officers  whom  he  considered  fit  for  the  post1 ; 

All. ..have  been  trained. ..by  myself,  and  are  thoroughly  conversant  with  the  duties  of  the 
Department.  ...  They  are  capable  of  originating  and  carrying  out  any  part  of  the  operations, 
and  conducting  the  difficult  computations  and  abstruse  mathematical  investigations  connected 
with  the  work  without  extraneous  assistance,  which  unfortunately'  Major  Strange  was  not. 
They  are  also  fully  competent  to  train  up  assistants.  ...  I  consider  Major  Walker  and  Captain 
Montgomerie  to  be  equally  able  and  meritorious,  but  as  Major  Walker  is  senior  both  in  military 
rank  and  length  of  survey'  service,  I...recominend  him  for  the  appointment.  ... 

It  will  be  obvious. ..how  paiuful  it  is  to  me  to  allude  to  an  officer  of  Major  Strange’s  practical 
merits  in  a  deprecatory'  tone  as  regards  his  ignorance  of  mathematics  and  want  of  experience, 

1  Walker,  Montgomerie,  Nasmyth,  Basevi,  Hennessey,  Robinson. 
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...but  justice  to  others. ..obliges  me  to  record  their  superiority  [  340,  382  ].  ...  To  the  same.. .prac¬ 
tical  skill  these  officers  add  mathematical  knowledge  and  survey  talents  of  the  highest  order1. 

After  Walker  became  Superintendent  Trigonometrical  Survey,  Montgomerie 
held  the  post  till  his  retirement  when  it  finally  fell  into  abeyance. 

Markham  wrote  of  the  officers  of  the  Great  Trigonometrical  Survey  in  1S70  ; 

It  is,  and  has  been,  a  very  noble  band,  that  body  of  surveyors  who  have  been  trained,  and 
have  worked  under  Lambton,  Everest,  Waugh,  and  Walker.  ...  These  men  must  combine 
the  knowledge  and  habits  of  thought  of  a  Cambridge  wrangler  with  the  energy,  resource,  and 
presence  of  mind  of  an  explorer  or  a  backwoodsman,  and  they  must  add  to  this  the  gallantry 
and  devotion  which  inspire  the  leader  of  a  forlorn  hope2. 

There  were,  indeed,  many  who  did  not  reach  this  very  high  standard.  On  the 
other  hand  there  were  many  amongst  the  civil  establishment  who,  though  with¬ 
out  the  knowledge  of  mathematics  and  science  desirable  for  the  higher  grades,  yet 
had  the  devotion  and  high  character  that  contributed  so  largely  to  the  success  of  the 
Survey.  Many  of  these  did  grand  work  in  charge  of  field  parties  [405,  409,  415-8]. 


Promotion 

Everest  had  established  that  on  first  appointment  to  the  Great  Trigonometrical 
Survey  officers  should  be  posted  as  Jpd  Assistants,  to  draw  staff  salary  @  Rs,  2§Q. 
a  month  right  through  the  year,  and  that  their  advancement  to  JLat  Assistant  on 
Rs.  618  should  be  made  solely  on  the  Surveyor  General’s  recommendation  that 
They  were  fit  for  an  independent  charge.  As  a  general  rule,  such  recommendation 
would  be  made  after  two  years  service,  but  both  Everest  and  Waugh  retained  full 
liberty  to  vary  this  period  exactly  as  they  thought  fit  [  rv,  352-3  ]. 

Du  Vernet  had  joined  the  g.t.s.  in  September  1841,  and  in  spite  of  his  having 
had  eight  years  service  in  Madras  topographical  surveys,  Everest  did  not  think 
his  first  two  seasons  work  on  the  North  Connecting  series  justified  promotion.  It 
was  not  until  the  end  of  May  1844  that  Waugh  recommended  him  ; 

For  the  first  two  years  the  work  performed  by  him  was  not  in  exact  keeping  with  that  on 
the  other  subordinate  series.  ...  This  arose  chiefly  from  Captain  Du  Vernet’s  comparative 
inexperience,  ...  and  in  some  measure  from  bad  weather.  ...  His  next  season's  work,  however, 
was  a  decided  improvement  on  the  preceding  two.  He  had.. .finished  the  Himalaya  Longitudi¬ 
nal  series,  ...  and  the  late  Surveyor  General... deemed  Captain  Du  Vernet  worthy  of  advance¬ 
ment  to  the  post  of  1st  Assistant,  and  accordingly  recommended  Iris.. .preferment.  ... 

The  fourth  season,  ...from  1st  October  1843  to  16th  April  1844,  ...he  has  extended  in  a 
masterly  style  through  a  difficult  country  a  series  of  principle  triangles  between.. .the  series  of 
Amua  and  the  meridian  of  Karava,  and. ..is  entitled  to  every.. .encouragement.  ...  I  beg.. .to  add 
my  recommendation. ..that  Captain  J.  S.  Du  Vernet  be  advanced  from  2nd  to  1st  Assistant.. .on 
the  usual  salary  of  Co.’s  Rs.  018. ..per  mensem  in  addition  to  his  regimental  pay  and  allowances*. 

In  a  later  letter  Waugh  noted  that  conditions  for  promotion  were 
proved  fitness  to  command  a  party  of  the  Trigonometrical  Survey — to  observe  skillfully — to 
perform  the  requisite  computations — and  to  discharge  all  the  duties  appertaining  to  the  grade 
of  1st  Assistant.  ...  Such  promotions  have  hitherto  been  made  after  periods  of  probation 
varying  from  14  months  to  two  years.  ...  The  average  period  has  been  about  18  months. 

He  added  a  statement  which  showed  the  longest  intervals  between  first  appoint¬ 
ment  and  promotion  to  1st  Assistant  to  be  4  years  2  months  for  Du  Vernet  and  2 
years  10  months  for  Rivers,  the  shortest  being  those  for  James  Walker,  4  months 
only — after  41  years  on  the  Peshawar  survey — and  Montgomerie,  1  year  6  months. 

He  now  recommended  Herschell  and  Harry  Thuillier  for  the  step  after  16  and 
21  months  service  respectively,  having  “proved  themseleves  to  possess  all  the 
qualifications  necessary  for  success  in  the  Great  Trigonometrical  Survey”4. 

•  Whilst  Engineer  officers  were  exempt  from  the  regulation  to  revert  to  regi¬ 
mental  duty  on  promotion  to  major,  this  regulation  compelled  the  untimely  with- 

‘DDn.  2(57),  SG.  to  Mil.  Dept.,  17-9-60.  ‘Markham  (  140 ;  1st.  edn.,  124).  ’DDn.  452 
(  141-3  ),  30-5-44  ;  sanctioned  Mil.  Dept.  14-6-44  (  129  ).  4DDn.  2  (  182  ),  23-2-01  ;  25  (  2  ),  8-3-61. 
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drawal  from  the  Department  of  many  valuable  surveyors  of  other  corps.  When 
permitting  Strange’s  retention  in  1951  the  Directors  agreed 

that  it  is  necessary  to  the  successful  prosecution  of  the  Great  Trigonometrical  Survey  that 
the  trained  and  highly  qualified  assistants  employed  in  it  should  not  be  removed  on  promotion. 
Unless,  therefore,  their  services  are  imperatively  required  for  military  duties,  their  continuance 
in  their  present  employment  has  our  sanction1  [  526,  533  ]. 

Though  receiving  a  brevet  majority  in  1854,  Strange’s  regimental  promotion 
did  not  take  place  until  1859,  when  he  assured  the  Surveyor  General  that  hi3 
“interest  in  the  profession,  which  has  during  twelve  years  engrossed  my  thoughts, 
...  continues  undiminished'2,  ”  but  Waugh  could  no  longer  press  for  his  retention  ; 

Of  all  the  officers  in  the  Department  in... 1851,  Captain,  now  Major,  Strange  is  the  only 
one  left,  which  will  afford  an  idea  uf  the  very  restricted.. .means  at  my  disposal  at  that  period.  ... 
He  is  a  good  practical  officer,  and  although  his  services  of  late  years  have.. .in  some  measure 
...disappointed  expectations,  still  he  could  continue  to  be  usefully  ornployed  in  the  Trigonometri¬ 
cal  Survey.  ...  I  cannot  now,  however,  conscientiously  admit  that  his  services  are  so  important 
...as  to  warrant. ..the  standing  rules  of  the  service  [  being  ]  set  aside.  ... 

During  9  years. ..since  Major  Strange  first  urged  mo  to  apply  for  his  special  retention,  several 
officers  of  brilliant  talents  and  ability  have  been  trained  up.  These  officers.. .Maj.  Walker, 
Uapt.  Montgomerie,  Capt.  Nasmyth,  Lieut.  Baaevi,  would  fairly  gain  a  step  in  the  Depart¬ 
ment  if  tho  ordinary  rules  are  enforced,  and  they  would  be  deprived  of  this  advantage  if  Major 
Strange’s  case  is  made  special.  Their  claims,  however,  are  stronger  than  his,  for...[  they  | 
have  pre-eminently  distinguished  themselves  as  Surveyors,  and  they  all  possess  high  mathe¬ 
matical  qualifications.  In  these  respects  Major  Strange  is  remarkably  deficient  [  380-1  ].  ... 

I  cannot,  therefore,  fairly  urge  that  Major  Strange’s  removal  on  promotion  would  cause 
any  inconvenience  at,  this  time3. 

Strange  reverted  to  military  duty  at  the  close  of  field  season  1859-60,  and  left 
India  for  good  at  the  end  of  the  year  [  151  ]. 

Training 

When  Garforth  and  Reginald  Walker  first  joined  they  were  both  sent  to  the 
Ohendwar  series  under  Logan  before  being  given  independent  cliarge  of  a  party. 
It  had  not  been  possible  to  give  the  Bombay  officers  a  spell  with  the  Bengal  parties, 
but  Everest  had  at  different  times  called  both  Shortrede  and  Jacob  to  join  him  for  a 
few  months  at  Sironj  [  iv,  4,  73-4,  100,  359  ].  Rivers  had  only  a  few  months  under 
Jacob  before  taking  over  charge  [  rv,  74,  464  ]. 

In  1850  Waugh  pressed  for  reinforcements  ; 

There  arc  seven  parties  employed.  ...  To  render  these. ..not  only  fully  efficient,  but  to 
provide  against-  casualties,  there  should  he  seven  1st  Assistants  and  three  2nd  Assistants,  or 
10  effective  officers  in  all.  ...  I  have  only  six.  ...  Of  these  Captain  Hill  has  boon  for  some  time 
...inefficient  from  ill-health,  and  lias  now  proceeded  to  sea  on  medical  certificate  for  2  years. 
...  .[  He  ]  expects  his  regimental  majority...within  the  period  of  his  sick  leave,  by  which  event 
he  would  be  removed  from  the  Department  [  381-2  ].  Captain  Ronny-Tnilyour... will.. .resign 
the  service  in  2J  years,  whilst  Lieut.  Rivers  has  some  intention  of  taking  lus  furlough  in  a 
short  time.  Captains  Du  Vomet  and  Strange  also  stand  high  for  regimental  promotion.  ... 

The  time  occupied  in  acquiring  a  competent  knowlodgo  of  the  instruments,  the  methods  of 
observation  and  mathematical  calculation,  occupies  generally  not  less  than  two  years.  ... 
It  appears. ..indispensable  that  2  young  Engineer  officers  at  least  should.. .be  attached  to  the 
Department  as  2nd  Assistants  [  380  j.  ...  Unless  properly  trained  before  they  are  placed  in 
charge  the  work  is  never  satisfactoiily  performed. 

A  rigorous  training  is  indispensable  at  the  outset.  ...  Widely  dispersed  as  the  surveys  are, 
and  remote  from  constant  supervision,  ...  innovations  would  creep  in,  and  the  character  of 
the  work  become  compromised  [  rv,  92  ].  ...  Duo  provision  should  be  made  for.. .vacancies 
instead  of  waiting  till  they  occur  [  380  ]4. 

He  pressed  again  the  following  year  ; 

In  Colonel  Everest's  time  all  the  operations  were  concentrated  close  together,  with  one 
exception,  and  that  exception,  the  Parasnath  series,  turned  out  a  complete  failure  [  rv,  59-61  ]. 
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...  Office  r3  can  only  be  trained  in  a  good  system  by  working  with  well-managed  series,  and 
under  able  leaders.  ...  The  great  success  which  has  attended  my  administration... has  arisen 
from. ..this  rule — ...not  to  entrust  any  officer  with  the  charge  of  a  series  until  satisfied  of  his 
fitness,  because  every  failure  can  be  traced  to  this  source1  [  390  ]. 

The  Government  of  India  told  the  Directors  they  had  no  officers  to  spare  but 
were  asked  to  meet  the  Surveyor  General’s  demand2  and  during  1851  and  1852 
Tennant,  Nasmyth,  and  Montgomerie  were  appointed,  whilst  permission  was 
obtained  to  retain  the  services  of  Strange  [  382  ]. 

Tennant  worked  under  Strange  nearly  two  years  making 
himself  thoroughly  master  of  the  usual  recess  duties  ;  ...  computations — cleaning,  repairing, 
and  adjusting  instrumental  apparatus  and  other  preparations  for  the  field — office  business. 
You  should  give  him  [  writes  Waugh]  such  a  share  in  the  various  computations  as  will  conduce 
to  his  becoming  acquainted  with  every  part  of  the  work.  Expertness  in.. .computations  is 
even  more  important  than  field  duties,  inasmuch  as  excellence  in  the  former  is  rarer  than  in 
the  latter. 

The  ensuing  field  season  will  enable  Lieutenant  Tennant  to  master  the  details  of  field 
duty,  ...  and  I  hope. ..he  may  gain  a  thorough  insight  into  every  part  of  the  work  and  become 
imbued  with  the  most  scrupulous  notions  of  refinement.  ...  As  soon  as  you  can  report  that 
this  officer  has  acquired  a  thorough  knowledge  of  these  duties,  I  shall  make  arrangements 
for  putting  him  in  a  position  in  which  his  talents  and  knowledge  may  have  full  scope3. 

Montgomerie  had  a  year  with  Logan  on  the  Rahun  series,  and  then  had  the 
exceptional  advantage  of  spending  several  months  with  the  Surveyor  General 
himself  on  the  measurement  of  the  Chach  and  Karachi  base-lines  [  42-4  ]. 

In  an  appreciation  of  his  officers  Waugh  writes  in  1859  ; 

I  have  had  a  succession  of  officers  of  all  ranks  and  of  all  branches  of  the  service  in  the  three 
armies  of  India,  as  well  as  the  Royal  army  [  Austen  ],  under  my  orders,  and. ..it  is  rare  for  any 
officer  to  succeed  in  any  eminent  degree  unless  he  joins  at  an  early  age  with  sufficient 
elementary  knowledge  of  mathematics  and  mib'tary  drawing,  a  marked  aptitude  for  the  pro¬ 
fession,  and  a  determination  to  devote  all  his  energies  to  one  object.  ... 

At  the  Chuch  base-line  I  had  no  experienced  officers  to  assist  me  except  Mr.  Logan  who  was 
very  ill  and  died  shortly  after.  I  had  to  train  every  officer  employed  at  that  base-line,  as  well 
as  at  Kurrachee,  and  if  any  accident  had  happened  to  disable  me,  those  difficult  manipula¬ 
tions  must  either  have  been  postponed  or  entrusted  to  inexperienced  hands.  ...  I  took  ad¬ 
vantage  of.. .these  bases  to  instruct  all  the  officere  of  the  Trigonometrical  Survey  then  available, 
knowing  that  some  years  might  elapse  before  another  base  would  be  measured.  ... 

An  officer  when  first  appointed  has  everything  to  learn,  and  for  the  first  year  at  least  is 
rather  a  hindrance  than  an  assistance.  Gradually  as  he  learns  the  practical  duties  and  masters 
theoretical  principles  he  become  useful,  and  after  2  or  3  years  he  is  able  to  act  independently. 
Year  by  year,  however,  he  improves.  ...  An  officer  of  the  Trigonometrical  Survey  cannot 
be  considered  fully  experienced  much  under  10  years  service.  ...  The  loss  of  an  experienced 
officer  deprives  the  State  of  all  that  has  been  expended  on  his  training,  not  to  mention  the 
heart-breaking  task  of  constantly  teaching  new  hands.  ... 

The  chief.. .apprehension. ..has  been  the  loss  of  experienced  officers  from  retirements  holding 
out  higher  inducements.  That  competition  falls  peculiarly  hard  on  old  departments,  with 
salaries  fixetf  in  ancient  times,  and.. .obliged. ..to  train  their  own  hands  from  the  beginning. 
I  would.. .most  earnestly  submit  that.. .the  Department  should  not  be  deprived  of  its  most 
experienced  officers,  trained  with  so  much  care4  [  399,  408  ]. 


Topographical  Surveys  :  Madras  &  Burma 

The  only  regular  topographical  survey  in  progress  when  Waugh  took  office  was 
the  Hyderabad  survey  under  Henry  Morland  of  Madras  infantry.  The  Salem  and 
Nellore  surveys  were  in  process  of  being  wound  up,  and  the  Ganjam  survey  was  in 
suspense  for  lack  of  a  suitable  officer  [  iv,  248-50  ;  v,  167  ]. 

In  1844  a  Madras  Engineer  officer,  John  Ouchterlony,  was  appointed  to  make  a 
revenue  survey  in  the  Nilgiri  Hills,  and  for  the  geographical  part  of  his  survey  was 
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placed  under  the  professional  direction  of  the  Surveyor  General.  He  was  with¬ 
drawn  for  engineer  duties  after  completing  a  topographical  map  on  the  half-inch 
scale,  and  the  Surveyor  General  recorded  that  “  the  difficulty  of  obtaining  the 
services  of  Engineer  officers  for  the  Survey  Department  has  always  been  very 
great,  and  the  withdrawal  of  an  officer  of  Captain  Ouchterlony’s  superior  talents 
and  energy  is  a  great  loss1  ”  [  179-80  ]. 

The  officers  who  followed  each  other  in  charge  of  the  Pegu  Survej'  in  Burma 
were  all  appointed  by  the  Army  Commander  or  Chief  Commissioner  at  Rangoon. 
Williams,  Trevor,  and  Edgecome  were  Engineers,  and  Fitzroy  came  from 
Artillery.  It  was  not  until  1863  that  the  latter  was  placed  under  the  orders  of  the 
Surveyor  General  [  195-9  ]. 


Hyderabad 

Morland  reverted  to  military  duty  in  March  184S  after  promotion  to  Major, 
and  the  Madras  Government  then  appointed  Bt.  Major  John  Brown  in  his  place 
without  any  reference  to  the  Surveyor  General.  He  was  a  cavalry  officer  with  no 
knowledge  of  survey,  and  no  promise  of  acquiring  such  knowledge.  "Waugh  was 
naturally  disturbed  at  such  an  appointment,  more  especially  as  the  party  was  so 
remote  from  the  rest  of  the  Department ; 

In  consequence  of  no  assistant  officer  having  been  appointed  for  several  years  to  the  Madras 
surveys,  there  was  no  qualified  officer  to  take  charge  on  the  removal  of  Major  Morland,  ... 
and. ..Mr.  Chamarett,  the  senior  assistant  who...wa3  the  main  prop  of  that  survey,  having  died 
not  long  afterwards,  the  efficiency  and  acquired  skill  of  the  party  was  in  danger  f  428  ].  ... 

Brevet-Major  Brown. ..never  having  been  employed  in  the  Survey  Department  or  ana- 
lagous  duty  before,  nor  having  received  any.. .education  for  it,  cannot  fairly  be  expected,  at  his 
age,  to  become  a  very  skilful  surveyor.  He  is  no  doubt  willing  to  learn,  ...  but  there  is  no 
one  to  teach  him  except  his  own  sub -assistants  whom  it  is  his  duty  to  guide  and  control.  ... 

I  have  consulted  Captain  Du  Vernet  because  he  formerly  held  charge  of  the  Hyderabad 
Survey,  and  in  his  time  the  progress  made  was  very  satisfactory  and  the  execution  superior 
[  iv,  256-7  ;  v,  177-8  ].  He  concurs. ..regarding  the  necessity  of  appointing  assistant  officers 
to  be  selected  with  care  and  thoroughly  trained,  first  in  the  Trigonometrical  Survey  and  after¬ 
wards  in  detail  duties  [  382  ].  ... 

Captain  Du  Vernet  agrees  with  me  that  an  assistant  officer  will  be  required  for  each  party... 
to  prevent... these  surveys  from  being  paralysed  by  casualties.  ...  I  would  recommend  that 
two  young  unmarried  subalterns  of  about  four  years  standing  should  be  chosen,  of  undoubted 
taste  for  drawing  and  good  mathematical  attainments.  ...  If  a  proper  standard.. .be. ..adhered 
to,  I  see  no  difficulty  in  finding  able  officers. ..who  would  do  ample  justice  to  the  work2. 

The  posting  and  “training  of  two  well-eduoated  officers  of  the  Madras  Army 
with.. .the  surveying  parties”  was  approved  in  principle  [  III,  329  ],  but  could  not  be 
effected,  and  the  following  year  Waugh  asked  for  the  suspension  of  the  survey  ; 

With  regard  to  Major  Brown’s  professional  qualifications,  I. ..felt  anxiety  for  the  future 
success  of  this  survey  on  account  of  his  deficiency  in  elementary  education  for  survey  duties.  ... 
He  has  invariably  exerted  himself  to  the  best  of  his  abilities,  and  shews  no  lack  of  zeal  for  the 
public  service,  but  a  person  at  his  time  of  life  and  high  standing  in  the  army  is  not  capable 
of  acquiring. ..professional  skill  himself.  ... 

There  are  at  present  no  qualified  officers  available  to  assume  immediate  charge  of  the  Hyder¬ 
abad  party,  and  the  paucity  of  officers  with  the  Great  Trigonometrical  Survey.. .precludes  my 
recommending  that  an  officer  should  be  detached  from  that  Department  as  a  temporary  mea¬ 
sure.  ...  Considering  the  low  standard  of  Major  Brown’s  professional  qualifications,  and  the 
Impracticability  of  oarrying  on,. satisfactorily  in  the  present  disturbed  state  of  the  country 
without  greater  tact.. .on  the  part  of  the  officer  in  charge,  I. ..recommend  that  the  Hyderabad 
survey  should  be  suspended  for  two  years3. 

Brown  reverted  to  his  military  unit  in  January  1851,  and  the  survey  was  suspended 
until  restarted  in  1855  under  James  Mulheran  [  178,  416  ]. 
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After  Hill’s  departure  on  sick  leave  in  1841  theGanjam  survey  lay  in  abeyance 
till  1844  when  John  Halpin,  who  had  been  surveying  routes  on  the  western  borders 
towards  Patna  State,  was  placed  under  the  Surveyor  General’s  orders  with  two  sub¬ 
assistants  [  167  ].  Finding  after  two  seasons  that  he  had  but  little  survey  knowledge 
Waugh  suggested  his  temporary  attachment  to  a  Bengal  party  for  instruction  [35  ]. 

On  the  abolition  of  the.. .Deputy  Surveyor  General  at  Madras,  ...  officers  appear  to  have 
been  appointed  from  time  to  time.. .to  charge  of  surveys.. .possessing  no  previous  experience, 
deprived  of  all  chance  of  acquiring  instruction,  and. ..as  much  injured  in  a  professional  point 
of  view.. .as  the  public  service  was  injured  from  their  want  of  proficiency.  ... 

I  have  drawn  up  a  very  detailed  book  of  instructions  on  the... practice  of  surveying  [  281-2  ], 
...  and  thus  spared  the  necessity  of  calling  officers  to  headquarters.  ...  Still,  ...  every  officer 
learns  more  in  6  months  from  actually  witnessing  work  in  the  field  than  he  could  ever  acquire 
in  0  years  by  himself,  although  aided  by  all  the  books  ever  written.  ... 

All  the  Madras  surveys  rest  on  a  trigonometrical  basis. ..but  this  basis,  if  carried  on 
unsystematically,  ...  loses  half  its  value.  ...  With  the  view  of  imparting  a  higher  character  to 
the  survey  in  Ganjam,  ...  I. ..recommend. ..ordering  Captain  Halpin  to  join  headquarters  as  a 
temporary  arrangement.  ...  Captain  Halpin  appears  to  be  intelligent  and  possessed  of  every 
preliminary  qualification,  but  he  has  not  had  the  advantage  of  being  trained.  Bengal  is  at 
present  the  only  place  where  a  surveyor  can  learn  his  duty  properly1. 

Halpin,  therefore,  worked  with  Du  Yernet  on  the  North-West  Himalaya  party 
throughout  season  1847-8,  but  unfortunately  died  soon  after  his  return  to  Ganjam. 
Saxton,  whom  the  Madras  Government  appointed  to  succeed  him,  again  had 
no  survey  knowledge,  and  the  Surveyor  General  attached  him  straight  away  to 
the  East  Coast  series  for  training  under  Hill,  leaving  the  Ganjam  party  to  continue 
under  the  senior  sub-assistant  [  168  ].  Hill  was  directed 

first  to  instruct  Lieutenant  Saxton  in  the  use  of  the  theodolites  of  12  inches  and  7  inches 
diameter — to  observe  correctly — read  off  the  verniers — change  zero — deduce  the  angles  from 
the  readings — and  draw  out  the  means  on  proper  principles — also  to  observe  vertical  angles 
correctly — and  deduce  the  means.  ...  I  should  wish  him  to  be  instructed  in  the  use  of  the  large 
theodolite  to  the  end  that  he  may  acquire  higher  notions  of  accuracy,  and  if  he  discovers  any 
genius  for  geodetical  pursuits,  I  may  have  an  opportunity  of  fostering  his  talents.  ... 

It  will  be  proper  to  instruct  him  in... route  surveying  on  accurate  principles,  and  in  the  use 
of  the  planetable  in  which.. -he  should  aoquire  sufficient  skill. ..to  instruct  others,  as  well 
as  control.. .his  assistants.  ...  [  He  ]  should  take  a  part  in  each  kind  of  computation. 

Having.. .held  charge  of  the  Ganjam  survey  yourself,  you  are... acquainted  with  the  acquire¬ 
ments  necessary... that  the  work  may  be  fit  for  incorporation  into  the  Atlas,  and  never  require  to 
be  done  over  again  [  281  ].  ...  The  triangulation. ..should  be  conducted  on  more  systematic  and 
aoourate  principles  than  heretofore,  ...  and.. .the  officer  in  charge  should.. .subject  the  planetable 
sections  to  a  rigid  examination,  and  direct. ..the  improvement  of  the  drawing*  [  170-1,  176  ]. 

Saxton  joined  the  East  Coast  series  on  11th  July  1849,  and  after  satisfactory 
reports  from.  Hill  took  over  charge  of  the  Ganjam  party  during  the  following  May 
[  168  ],  the  Surveyor  General  reminding  him  that  he  expected 

much  greater  results  than  from  your  predecessors.  I  look  to  you  to  raise  the  character  of  the 
survey  to  a  higher  standard  and  introduce  more  systematic  and  energetic  performance  of 
duty.  The  system  which  has  hitherto  prevailed  can  no  longer  be  tolerated*. 

In  September  1853,  the  Surveyor  General  recommended  him  for  an  increase  of 
salary,  the  Madras  salary  for  an  Assistant  Surveyor  General — as  the  designation 
stood  in  that  presidency  [  m,  317  ;  rv,  361 ;  v,  386  ] — being  Rs.  350  a  month  as 
compared  with  tHk  Rs.  618  of  the  Trigonometrical  Survey  [  m,  320,  350-1  ]  ; 

Success  entirely  depends  on  the  health  and  oonstancy  of  Captain  Saxton  whom  it  would 
be  very  difficult  to  replaoe.  This  is  one  of  the  great  evils  of  the  pauoity  of  officers  with  the 
Survey  Department.  ...  The  duty  must  be  reckoned  one  of  considerable  hazard.  I  am  anxious 
therefore,  to  attach  Captain  Saxton  more  completely  to  the  work,  ...  and... recommend  that 
he  should  receive  a  personal  allowance  of  Rs.  100.  As  Assistant  Surveyor  General  his  salary 
is  Rs.  350  per  mensem,  and  would.. .be  raised  to  Rs.  450  whioh,  considering  the  nature  of  the 
duties  and  the  success  he  has  achieved  will  not  be  reokoned  excessive  [  398-9  ]4. 
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He  writes  privately  to  Saxton  in  May  1854,  promising  to  recommend  the  appoint¬ 
ment  of  his  nephew  Depree  [  171  ]  ; 

I  think  he  would  be  a  most  desirable  acquisition  to  the  Department,  and  you  sadly  want 
an  assistant.  ...  There  is  always  difficulty  in  getting  Artillery  officers,  as  at  Army  Headquarters 
they. ..plead  the  want  of  them.  ...  The  gunners  naturally  complain  much  of  this  impediment  to 
their  prospects.  ...  No  men  are  better  qualified... for  survey  employ  [  390  ].  ... 

With  reference  to  your  wish  to  visit  Pooree  and  take  a  portion  of  your  establishment  there,  ... 
the  best  plan  is  to  allow  an  officer  of  your  zeal  and  attachment  to  the  work  to  act  as  he  may- 
find  most  beneficial  for  the  public  service,  and  convenient  for  himself  and  party.  ...  You  can 
reside  anywhere  that  may'  be  most  suitable  for  the  work  ;  ...  the  success  of  your  survey  depends 
on  yourself  and  party  being  in  active  and  vigorous  health  [  367  ].  ... 

I  recommended  in  my  general  report.. .that  your  pay  should  be  increased,  a  proposal  which 
has  gone  on  to  the  Court  with  the  support  of  Government.  I  am  very  glad  to  hear  that  you 
have  passed  in  Oooriah.  This  cannot  fail  to  increase  your  means  of  usefulness1. 

In  recommending  Depree’s  appointment  Waugh  pressed  the  importance  of 
the  survey  of  the  Tributary  Mehals  and  adjoining  districts,  the  scene  of  the  Merriah  operations 
[  iv,  254,  456  ;  v,  170  ].  The  whole  tract  from  Cuttack  to  the  Nagpore  province  and  south  to 
the  Kistna  remains  to  be  surveyed,  and  is  known  to  be  rich  in  minerals  and  other  products, 
while  the  climate  is  so  insalubrious  that  it  is  running  a  great  risk  to  leave. ..the  undertaking 
dependent  on  the  health  of  a  single  individual. 

There  is  not  one  of  the  subordinates  fit  to  take  charge  if  Captain  Saxton  lost  his  health.  ... 
The  progress  of  the  survey  formerly  suffered  very  much  from  casualties  of  this  kind  [  167-8  ].  ... 
I  am  naturally  anxious  that  it  should  not  lapse  into  its  former  languishing  condition  for  want 
of  well  trained  and  energetic  leaders2. 

Depree  joined  in  October  1854  and  took  over  charge  when  Saxton  took  furlough 
in  December  1855.  In  view  of  his  youth  and  comparative  inexperience  the  Surveyor 
General  put  the  party  under  the  general  supervision  of  Strange  who  had  just  taken 
over  charge  of  the  East  Coast  series,  and  was  also  recessing  at  Cuttack.  He  was 
anxious  to  avoid  hurting  Depree’s  feelings  ; 

It  will  be  a  great  advantage  to  you  to  be  able  to  claim  Major  Strange’s  advice.  ... 
Segregation  and  a  want  of  communion  with  kindred  spirits  is  always  a  disadvantage.  ...  He 
is  well  acquainted  with  our  departmental  traditions,  forms,  and  usages,  and  is  in  possession 
my  views  generally  on  all  professional  subjects.  ...  I  have  every  confidence  in  yourself.  ... 

Your  uncle  has  done  so  much  towards  the  improvement  of  the  Ganjam  survey  establish¬ 
ment  that  I  need  only  recommend  you  to  tread  in  his  footsteps  and  persevere  in  the  path  of 
reform  and  improvement.  We  must  be  satisfied  with  nothing  short  of  perfection.  ...  Look 
on  me  as  a  Father — Let  me  know  your  wishes3. 

Strange  was  favourably  impressed  and  reported  that  he  had  been 
in  constant  communication  with  Lieut.  Depree,  and  have  held  with  him  frequent  and  lengthened 
professional  discussions.  ...  I  have  seen  him  handle  instruments  of  various  sizes  including  the 
24-inch  theodolite  under  my  charge.  I  think  him  peculiarly  well  qualified  for  his  profession. 
He  has  a  light  hand  and  excellent  eye,  steady  nerves.  Besides  these  valuable  physical  gifts 
he  is  remarkably  patient  and  painstaking  ;  has  very  clear  perceptions,  and  a  sound  judgement ; 
fully  appreciates  refinement,  and  is  most  anxious  to  master  the  art  of  surveying4. 

Waugh  was  still  not  really  happy  about  the  Orissa  work,  and  writes  to  Thuillier 
whilst  Saxton  was  on  furlough  ; 

Depree  is  by  rights  an  Assistant  Surveyor  General.  That  is  the  old  term  of  the  Madras 
Presidency  [  in,  317  ;  rv,  361 ;  v,  385  ],  the  organization  having  been  military  b‘ke  the  Adjutant 
General’s  and  Quartermaster  General’s  Departments.  I  like  the  term  myself.  It  is  soldier-like, 
and  in  these  days  of  uncovenanted  topsy-turvyism  that  is  some  advantage^  In  former  days  the 
Survey  Department  of  Madras  was  as  superior  to  Bengal  as  the  latter  presidency  was  superior 
to  the  “benighted”  on  all  other  points. 

There  is  a  mess  about  that  survey  now.  Saxton  was  a  patronage  man,  and  is  not  worth 
more  than  he  gets.  Depree  is  his  nephew,  selected  by  Saxton  to  be  his  assistant.  ...  Possibly 
Depree  may  be  worth  more  j  it  remains  to  be  seen.  ...  Under  Saxton  the  work  remained  mediocre, 
but  we  may  expect  great  thingB  from  Depree8. 

During  1856  the  party  was  expanded  and  split  into  two  independent  parties, 
of  which  Saxton  and  Depree  held  charge  turn  and  turn  about  as  ohe  of  the  other 
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went  on  furlough,  when  civil  assistants,  Dyer  or  Nicolson,  were  brought  in  for  the 
second  party.  From  I860,  Depree  took  his  party  into  Chota  Nagpur  whilst  Saxton 
worked  the  other  southwards  through  the  wild  border  country  lying  between 
Madras  Presidency  and  the  Central  Provinces  till  he  retired  in  1873.  Depree  spent 
all  his  service  with  topographical  surveys,  finishing  as  Surveyor  General  from  1884. 


Punjab 

From  1847  Robinson  was  employed  on  the  survey  of  Hazara  by  the  Civil  ad¬ 
ministration  at  Lahore  and  from  1849  James  Walker  was  deputed  to  a  military 
survey  of  Peshawar  district  beyond  the  Indus.  Neither  had  any  previous  ex¬ 
perience  of  such  extensive  surveys,  but  though  they  measured  the  roughest  of  bases 
and  observed  the  simplest  triangulation,  the  maps  they  produced  were  of  the  ut¬ 
most  value  for  military  and  administrative  purposes.  They  were  later  connected 
to  the  principal  triangulation. 

In  April  1851,  Walker  was  placed  under  the  orders  of  the  Surveyor  General, 
and  his  work  connected  up  with  the  North-Western  series.  In  1863  he  was  appoint¬ 
ed  to  the  Trigonometrical  Survey  [  52  ],  in  which  he  greatly  distinguished  himself 
[340-1.  380]. 

Robinson  was  placed  under  the  Surveyor  General’s  orders  in  1850  for  topographi¬ 
cal  survey  of  the  Jhelum  and  Rawalpindi  districts1.  “I  am. . .anxious  ”  writes 
Waugh,  that  this  survey  should  be  of  a  superior  order,  and  fully  expect  that  the 
map.. .will  be  one  of  the  best  ever  executed  in  India  [  210  ]2”.  Supplied  with 
a  stream  of  promising  young  assistants,  Robinson  fully  justified  his  selection. 
He  became  a  first-class  triangulator,  planetabler,  and  draughtsman,  and  his  topogra¬ 
phical  survey  and  mapping  became  the  ruling  guide  for  the  Department. 

As  the  survey  drew  to  a  close  he  became  anxious  about  his  future  promotion. 
His  contemporaries  and  juniors  in  the  corps  of  Engineers  were  being  advanced  to 
administrative  posts  in  the  Public  Works  Department  whereas  there  were  no  similar 
posts  to  which  he  could  rise  in  the  Survey.  He  was  not  qualified  as  geodesist  for 
advancement  in  the  Great  Trigonometrical  Survey  ; 

The  Lieutenant  Governor  of  the  4 unjab  has  in  very  handsome  terms  offered  me  an 
appointment  in  the  Canal  Department  which  is  not  only  superior  in  emoluments  to  the  appoint¬ 
ment  I  now  hold,  but  also  affords  the  prospect  of.. .speedy  advancement. 

I  am  very  loth  to  quit  the  Survey  Department  because  I  believe  that  thirteen  years  practi¬ 
cal  surveying.. .have  given  me  that  knowledge  of  the  subject  which  ought  to  render  my  services... 
more  valuable  than  those  of  a  less  experienced  offioer.  At  the  same  time  it  appears.. .almost 
suicidal.. .to  remain  on  my  present  footing3. 

Waugh  would  not  recommend  his  release  before  his  maps  were  completed,  but 
suggested  that  he  was  worthy  of  some  special  increase  of  salary  ; 

I  should  be  extremely  sorry  to  stand  in  the  way  of  Captain  Robinson’s  prospects,  but... 
point  out  fhe  injury  to  my  Department. ..by  his  removal  at  this  time.  ...  Captain  Robinson 
is  one  of  the  few  officers  who  has  been  instructed  in  my  system  of  topographical  surveying,  and 
he  has  carried  out  my  instructions  rigorously.  ... 

[  He  ]  is  now  receiving  the  staff  salary  of  Rs.  618  per  mensem,  appertaining  to  a...lst  Assis¬ 
tant  Great  Trigonometrical  Survey.  This  is  a  fixed  allowance  of  very  old  standing  [  1 :  277  ; 
11,  326;  rv,  365  ],  and  has  hitherto  given  every  satisfaction.  ...  Since  the  re-organization  of  the 
Department  of  Publio  Works,  however,  the  comparative  advantage. ..is  reversed.  The 
members  of  the  Public  Works  Department.. .now  receive  travelling  allowances,  ...  while  the 
surveyors  in  every  grade,  though  marching  for  the  greater  part  of  the  year,  pay  their  own 
travelling  expenses.  ...  The  Public  Works  now  offers  so  many  prizes  in  every  grade...that  it 
afford  a  better  field  than  the  Survey  Department.  ...  If  he  [  Robinson  ]  had  originally  joined 
the  Public  WorkB...he  might  now...expeot  to  be  Superintending  Engineer4. 

The  very  day  before  sailing  from  India  Waugh  suggested  that  Robinson  might 
be  made  Superintendent  of  Topographical  Surveys?  and,  writes  Robinson; 
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I  have  refused  repeatedly  offers  of  better  appointments  elsewhere,  the  last  in  February 
1860  which  I  was  on  the  point  of  accepting,  when  Sir  Andrew  Waugh  sent  his  personal  assis¬ 
tant,  Mr.  J.  B.  N.  Hennessey,  to  beg  me  to  remain  in  the  Survey,  and  to  promise  that.. .he 
would  endeavour  to  obtain  for  me  the  allowances  of  a  Superintending  Engineer.  ...  Had  I 
accepted  that  appointment  my  emoluments  would  have  been  doubled. 

At  school,  at  Addiscombe,  and  in  the  peculiar  kind  of  survey  I  have  been  employed  on  for 
the  last  fourteen  years,  I  have  always  been  the  first  among  my  competitors. 

He  protested  at  Walker’s  promotion,  his  junior  in  military  rank ; 

I  was  first  mathematician  and  first  Engineer  cadet  of  the  term  which  left  Addiscombe  in 
June  1843,  and  after  sharing  in  the  Sutledge  campaign  [  1845-6  ]  I  was  employed  in  surveying 
the  Jammoo  frontier  under  the  Boundary  Commissioner.  ...  With  the  exception  of  the  short 
interval  of  the  Punjab  campaign,  throughout  which  I  acted  as  an  extra  assistant  to  the  Resi¬ 
dent  of  Lahore,  ...  I  have  been  continuously  employed  in  surveying  ever  since.  ...  Major 
Walker,  the  present  Superintendent  o.T.s.  being  a  cadet  of  1844. 

As  compared  with  other  Engineer  officers,  all  of  those  senior  to  me,  and  at  least  fifteen  of 
my  juniors,  receive  salaries  equivalent  to,  or  superior  to,  that  of  a  Superintending  Engineer.  ... 

The  late  Surveyor  General. ..always  considered  topographical  surveying  the  most  difficult 
of  the  various  kinds  of  surveying,  requiring  a  special  and  rare  talent,  much  cultivation,  and 
constant  practice.  Although  I  have  neglected  no  opportunity  of  adding  practical  knowledge 
to  theoretical  acquirement  by  observing  with  the  larger  instruments,  aDd  attendance  at  the 
Chuch  base-line,  I  am  superseded  because. ..I  have  had  less  opportunity  of  acquiring  this 
practical  knowledge  than  my  juniors.  ...  I  may  remain  in  the  Survey  Department  till  the  end 
of  my  career,  superseded  from  time  to  time  by  Trigonometrical  Surveyors1. 

He  was  strongly  backed  by  Thuillier,  and  in  August  1861,  Government  granted 
him  a  special  allowance  of  Rs.  800  p.m.,  equivalent  to  that  of  Superintending 
Engineer,  whilst  holding  charge  of  the  Central  India  topographical  survey2.  On 
Walker  taking  furlough  in  1863  he  officiated  as  Superintendent  Trigonometrical 
Surveys  till  1865,  when  he  was  appointed  to  act  as  Director  of  the  Telegraph 
Department,  being  confirmed  in  that  post  the  following  year. 


Kashmir 

The  first  consideration  in  the  survey  of  Kashmir  was  the  chain  of  principal 
triangles  with  its  secondary  and  minor  series,  for  which  Montgomerie’s  assistants 
were  all  skilled  members  of  the  G.T.s.,  or  young  engineer  officers  under  training. 
At  the  end  of  the  first  season  the  Surveyor  General  asked  for  young  military  officers 
of  the  Quartermaster  General’s  Department  to  take  up  the  detail  work, 
sketching  with  care  and  minuteness  hill-ground  of  very  difficult  and  diversified  character  on 
the  basis  of  accurate  triangulation.  ...  I  could  find  employment  of  this  kind  for  any  number 
of  youg  officers  who  can  draw,  not  exceeding  4  at  present.  ...  It  would  be  necessary  to  put 
them  for  the  time  being  entirely  under  my  orders8. 

The  Quartermaster  General  offered  four  of  his  officers,  of  whom  Lumsden,  Allgood, 
and  Charles  Johnson,  joined  at  Srinagar  in  May  1866  to  take  up  |-inch  planetable 
survey  in  the  Kashmir  valley.  They  were  to  be  available  “every  hot  weather”  so 
long  as  there  were  no  urgent  military  calls4. 

Lieutenant  Montgomerie  trained  Captain  Lumsden,  Allgood,  and  Johnson  in  the  use  of 
the  planetable.  ...  Notwithstanding  the  difficulty  of  the  ground,  the  unusually  heavy  rains, 
and  the  sickness  of  Captain  Johnson,  these  officers  executed  3,200  square  miles.. .in  good  style. 
A  greater  area  would  have  been  completed  if... Captains  Lumsden  and  Allgood  had  not  been 
urgently  required  in  their  own  Department  [  225-6  ]6. 

Unfortunately  so  far  as  the  survey  was  concerned  the  value  of  this  training  was 
lost  as  none  of  these  officers  could  be  released  for  a  second  season.  However,  in 
January  1867  an  application  was  received  from  Peshawar  from  “Lieut.  H.  H.  Austen 
of  h.m.’s  24th  Regiment... requesting  to  be  employed  on  the  topographical  part  of  the 
Cashmere  Trigonometrical  Series”.  He  had  passed  “in  the  languages  and  in  the 
trigonometry,  surveying,  plan-drawing,  etc.,  at  the  r.m.  College,  Sandhurst”. 
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Applications  were  received  from  other  officers,  and  Austen  of  British  infantry,  and 
Melville  and  Murray  of  Bengal,  reported  to  Montgomere  during  May  and  June. 
Again  Montgomerie  had  to  give  elementary  instruction  in  planetabling  [227,  229]. 

This  time  the  Survey  was  allowed  to  retain  the  service  of  all  three  officers  after 
the  close  of  the  field  season,  and  they  were  deputed  in  February  1858  to  take  up 
work  in  the  low  country  round  Jammu  which  was  free  of  snow  [  230  ].  All  three 
made  excellent  progress,  and  the  Surveyor  General  obtained  approval  for  their  per¬ 
manent  posting  to  the  survey  from  22nd  February  1858. 

Lieutenant  Austen  is  senior  to  Lieutenants  Melville  and  Murray  and  a  most  accomplished 
field  draftsman.  He  has  given  the  greatest  satisfaction.  ...  I  trust  therefore  that  his  per¬ 
manent  appointment  and  promotion  may  be  sanctioned  from  the  same  date  as  Lieutenants 
Melville  and  Murray  in  order  that  he  may  retain  his  proper  standing  in  this  department1. 

In  September  1858,  Murray  was  transferred  to  Robinson’s  party  in  the  Punjab 
for  the  cold  weather  months  whilst  Melville  and  Austen  worked  on  through  the 
Jammu  area.  In  January  the  Surveyor  General  reported  that  as  Austen  had 
recently  been  promoted  Captain  he  would  be  released  for  return  to  England  ; 

He  is  at  present  employed  in  the  survey  of  Kashmir  and  having  been  trained  to. ..that  work 
his  departure  will  be  a  great  loss.  ...  He  is  at  present  engaged  in  a  portion.. .which  it  i3  very 
important  should  be  oompleted  before  he  leaves,  and  which.. .may  be  finished  in  two  or  three 
months  time.  ...  Captain  H.  Godwin  Austen. ..has  distinguished  himself  greatly  in  the  Kashmir 
survey  by  his  zeal,  industry,  and  ability.  ...  If  he  should  return  to  India  it  will  be  a  great 
advantage  to  the  Survey  Department  that  he  should  be  reappointed  to  it8. 

In  April  1859,  therefore,  Austen  was  released  from  the  survey  and  proceeded  home3. 

Of  these  three  officers  the  Surveyor  General  now  reported  ; 

The  Government  of  India  were  pleased. ..to  sanction  the  appointment  of  4  or  6  young 
officers  as  Topographical  Assistants  to  the  g.t.  Survey.  It  was  a  difficult  matter  to  select 
gentlemen  with  sufficient  previous  knowledge  of  military  drawing  and  mathematics.. .on  the 
moderate.. .staff  salary  proposed  [  399  ].  Three  officers  only  with  the  necessary  qualifications 
were  found,  viz..  Captain  H.  H.  Godwin  Austen,  h.m.  24th  Foot — Lieutenant  A-  B.  Melville, 
67th  n.x.,  and  Ensign  W.  G.  Murray,  24th  n.i.  The  first  had  been  educated  at  Sandhurst — the 
next  at  Roorkee— and  the  third  at  Addiscombe. 

These  officers  speedily  learned  their  duty  and  did  excellent  service.  Captain  Godwin 
Austen  exhibited  special  talent.. .and  Lieutenant  Melville’s  work  was  also  very  good.  Both 
these  officers  proved  themselves  indefatigable  mountaineers.  ...  Lieutenant  Murray  also... 
proved  himself  a  useful  surveyor  ;  the  great  exertion  however  of  olimbing  in  these  stupendous 
mountains  proved  uncongenial  to  Lieutenant  Murray’s  constitution  and  I  have.. .transferred 
him  at  hA  own  request  to  the  Jhelum  and  Rawalpindee  survey4. 

Though  sanction  was  given  for  the  posting  of  four  more  Topographical  Assistants 
no  suitable  officers  could  be  released  from  military  duty.  A  year  later,  however, 
Austen  returned  to  India,  and  was  re-appointed  to  Kashmir5,  and  in  1861,  when  his 
battalion  left  India,  he  obtained  permission  to  remain  behind  and  was  transferred  to 
the  newly  formed  Staff  Corps  for  employment  with  the  Survey  Department. 

In  1862  Murray,  who  had  accompanied  Robinson’s  party  to  Central  India  and 
had  frequelitly  held  temporary  charge,  was  promoted  to  independent  charge  of 
the  Rewah  survey.  Austen  and  Melville  protested  at  being  passed  over  by  an  officer 
junior  in  military  rank,  and  were  supported  by  Montgomerie  ; 

Early  in  1857,  Lt.  Austen,  Lt.  Melville,  and  Ensign  Murray  were  appointed  as  probationary 
assistants  in  the  Topographical  Branch  of  the  g.t.  Survey,  their  names  standing  in  General 
Orders  as  here  given,  being  that  of  their  Army  ranks.  ...  During  1868  Lt.  Murray  pleaded  that 
the  work  in  the  mountains  was  too  hard  for  him,  ...  more  especially  in  the  higher  ground, 
[  and  ]  was  at  the  end  of  1858  transferred  to  Captain  Robinson’s  party.  ...  Up  to  the  end  of 
1858  these  3  officers  were  working  in  the  same  party,  and.. .there  was  certainly  no  evidence... 
that  Lt.  Murray  had  in  any  way  outstripped  the  other  two.  ...  Captain  Godwin  Austen.. .had 
— on  his  return  to  India — his  position  as  senior... specially  guaranteed  by  Government®. 

At  the  beginning  of  1861. ..the  Survey  Department  was  put  upon  a  different  footing  which 
ended  in  Captain  Austen  and  Lt.  Melville  being  left  under  the  Superintendent  g.t.  Survey, 
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whilst  Lt.  Murray  was  placed  under  the  Surveyor  General,  ...  Superintendent  of.. .Topogra¬ 
phical  Surveys  [  340  ]  ;  ...  all  three.. .still  employed  on  topographical  work.  ...  Government 
having  sanctioned  the  increase  of  .the  topographical  surveys,  ...  the  first  extra  charge  of  a  now. 
party  was  given  to  Lt.  Murray,  whilst  his  seniors. ..got  no  promotion  whatever1. 

Austen  and  Melville  were  promoted  to  charges  shortly  after. 

In  discussing  the  general  question  of  selecting  officers  for  charge  of  a  topogra¬ 
phical  party,  Waugh  insisted  on  the  necessity  of  employing  no  officers 
who  have  not  been  trained  in  the  sj'stem  of  my  predecessor  and  myself.  It  may  be  contend¬ 
ed  that  officers  without  practical  experience  have. ..succeeded.  ...  I  have  no  hesitation  in 
answering  that  for  one  such  success  several  failures  might  be  quoted  [382-3].  ... 

The  history  of  the  survey  of  India  shews  that  distinguished  success  has  not  been  confined  to 
any  one  branch  of  the  army  in  particular.  The  Artillery,  Engineers,  Cavalry,  and  Infantry, 
can  all  adduce  honourable  names  who  have  achieved  distinction  in  the  department  of  Survey.  ... 
But  without  mathematical  knowledge. ..the  early  promise  has  never  been  realized  ;  that  science 
forms  the  basis  of  the  art  of  surveying.  ...  Hence,  if  officers  are  required  in  a  hurry,  ...  the 
best  guarantee  for  success  is  to  choose  young  military  Engineers.  The  extent  and  variety  of 
their  previous  education,  more  particularly  in  mathematics, ...  is  of  great  value.  ...  The  education 
of  Artillery  officers  also  renders  them  peculiar!*'  eligible  in  the  next  degree2  [  iv,  357  :  v,  386  ]. 


Disputes  &  Censure  :  Shortrede 

Throughout  his  term  of  office  Waugh  endeavoured  to  maintain  the  professional 
work  of  the  Great  Trigonometrical  Survey  at  the  highest  standard  though  a  few  field 
parties  were  so  distant  that  he  was  never  able  to  reach  them.  To  make  personal 
acquaintance  with  his  Bombay  officers  he  was  sometimes  able  to  summon  them  to 
his  own  camp,  but  control  was  mostly  exercised  through  lengthy  letters,  frequently 
repeated  to  one  new  officer  after  another.  Eventually  the  more  important  of  these 
instructions  were  put  into  print  [  117,  281-2  ]. 

From  time  to  time  instructions  were  set  aside  and  in  a  few  cases  actually  chal¬ 
lenged.  Waugh  would  then  pour  out  long  explanations  of  elementary  principles, 
hoping  to  convince  the  wayward  by  reasoned  arguments.  He  was  himself  the  acme 
of  patience,  and  would  extend  argument  and  dispute  when  sharp  orders  might  have 
been  more  appropriate  [344-5,  542  ].  Only  occasionally  was  his  patience  exhausted 
and  replaced  by  rebuke  and  command.  He  writes  in  1855  ; 

It  cannot  reasonably  be  expected  that  all  men  should  be  equally  perfect  and  thrf  Surveyor 
General  who  makes  it  a  rule  to  do  his  duty  fearlessly. ..with  an  even  hand  to  all  must.. .give 
offence  to  some.  ...  It  has  been  my  lot.. .to  have  to  perform  a  few(  a  very  few  )  painful  duties. 
...  I  have  never.. .acted  hastily  without  careful  consideration.  ... 

That  I  have  no  natural  disposition  to  be  vindictive  or  harsh.. .may...be  proved  by.. .the  fact 
that  when  I  was  a  corporal  at  Addiscombe  I  never  gave  a  punishment  yet  it  was  publicly 
acknowledged...on  13th  December  1827  that  I  had  kept  my  Division  in  as  good  order 
as  anyone.  ... 

Last  year  on  my  way  though  the  Punjab  to  Sind  I  had  been  misrepresented  in  the  Lahore 
Chronicle  as  a  kind  of  imperious,  over-bearing,  savage  of  a  Bengal  Tiger,  and  a  stranger  who  had 
seen  this.. .was  much  amused  on  meeting  me  to  find  I  had  been  so. ..misrepresented*. 

Shortrede  had  always  been  a  difficult  officer  to  handle  for,  in  spite  of  his  out¬ 
standing  talents  as  mathematician,  he  had  never  grasped  the  need  for  meticulous 
detail  in  geodetic  work,  nor  even  the  general  principles  which  Everest  had  laid  down. 
He  was  lacking  in  physical  energy  and  impatient  of  criticism  [  iv,  466  ;  v,  115  ]. 
He  was  now  in  charge  of  the  Karara  series,  where  progress  for  the  last  three  years 
had  been  much  below  average.  Waugh  had  never  met  him,  but  knew  that  Everest 
had  a  poor  opinion  of  his  work.  He  now  had  reason  to  complain  of  an  official  letter 
in  which  Shortrede  had  written  discourteously  of  Everest4,  and  found 
that  he  was  not  working  efficiently,  but  was,  in  fact,  idling.  I  accordingly  addressed  to  him  a 
letter.. .entreating  him.. .to  exert  himself.. .to  enable  me  to  make  a  favourable  report.  ...  Major 
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Shortrede’s  previous  inefficiency  was  not  a  matter  in  question.  It  had  been  reported  by  Col. 
Everest.  ...  Notwithstanding  this  warning  his  work  still  languished,  and. ..up  to  1st  September 
[  1844  ]  he  had  not  made  efficient  progress  [  11,  101  ].  I  again  addressed  him  the  letter  of  24th 
September  1844,  ...  and  gave  him  every  opportunity  of  vindication1. 

Government  accepted  Waugh’a  recommendation  that  Shortrede  should  revert  to 
his  province,  Bombay,  and  he  then  took  furlough.  After  his  return  to  India  he  was 
posted  to  revenue  surveys  in  the  Punjab  [  270-4,  396  ].  Four  years  later  he  pro¬ 
tested  strongly  against  his  selection  for  transfer  to  Sind,  and  complained  to  Thuillier 
of  the  way  he  had  been  removed  from  the  Trigonometrical  Survey  in  1845  ; 

It  is  impossible  to  look  on  my  removal  [  to  Sind  ]  otherwise  than  as  an  indication  that  I 
am  considered  to  be  the  surveyor  whose  services  can  best  be  dispensed  with,  as  the  least  valu¬ 
able  and  efficient.  ...  Such  is  the  only  light  in  which  I  can  view  it.  ...  Ten  years  ago  I  was 
removed. ..at  the  recommendation  of  the  Surveyor  General  for  alleged  inefficiency,  following 
up  a  train  laid  some  years  before  by  his  predecessor2. 

Waugh  was  indignant  and  told  the  full  story  of  Shortrede’s  earlier  failure3 ; 

His  success  as  a  Revenue  Surveyor,  ...  if  it  is  a  fact,  would  be  no  proof.. .that  he  was  also 
efficient  in  the  Trigonometrical  Survey.  ...  The  man  in  charge  of  a  series  of  the  o.T.  Survey 
does  nearly  all  the  final  work  with  his  own  hands.  ..  His  assistants. .  .may  help  him  in  pre¬ 
paratory  duties  and  in  computing  against  him,  but  he  himself  ought  to  be  a  good  mathemati¬ 
cian — a  good  observer — a  good  engineer — a  good  instrument  maker — and  he  must  be  strong, 
healthy,  and  active,  capable  of  undergoing  great  labour  and  exposure,  and  up  to  night  work. 
That  is  why  so  few  do  succeed  in  the  Trigonometrical  Survey. 

Everyone  has  borne  testimony.. .that  Major  Shortrede  had  a  competent  knowledge  of 
theory,  but  no  energy  or  physical  qualities  for  going  through  hard  field  duty.  ... 

Any  man  who  understands  theory,  and  can  keep  a  well  organized  establishment  at  work 
may  succeed  as  a  Revenue  Surveyor.  ...  Major  Wroughton  assured  me  that  after  the  new 
system  of  Revenue  Survey  was  introduced  [  rv,  212-4  ]»  he  never  touohed  an  instrument  or 
personally  took  any  part  in  the  work — that  he  had  enough  to  do  to  pay  wages,  distribute  work, 
look  after  the  people,  and  physic  them  when  they  got  sick  [  rv,  476  ]. 

He  refuted  the  suggestion  that  as  Surveyor  General  he  had  “no  business  to  interfere 
in  the  Revenue  Survey”  for  there  were  definite  orders  from  the  Court  of  Directors 
[  338,  349  ],  and  he  had,  moreover,  been  asked  by  the  Chief  Commissioner  to 
recommend  a  surveyor  for  Sind,  and  had  nominated  Shortrede  as  being  a  Bombay 
officer  [277]. 

I  viewed  it  entirely  as  an  abstract  question  wherein  the  pieces  were  so  many  chessmen. 
Major  Shortrede  was  to  me  no  more  nor  less  than  the  letter  S.  ...  The  Chief  Commissioner... 
was. ..desirous  to  have  the  survey  of  his  province  commenced.  Major  Shortrede... knew  the 
Bombay  Presidency  and  the  Bombay  revenue  system  [  rv,  236,  465  ].  Are  these  plain,  honest, 
and  weighty  public  reasons,  or  are  they  not  ?  ... 

Major  Shortrede.. -makes  it  entirely  a  personal  question.  ...  He  considers  Sind  a  penal  set¬ 
tlement,  and  lays  claim  from  length  of  service  to  indulgent  exemption  from.. .going  there.  ... 
If  Major  Shortrede  has  a  dislike  to  return  to  his  own  Presidency,  or  to  Sind  in  particular,  he 
would  be  a  very  unfit  man  to  send.  ...  But,  I  protest  against  Sind  being  denounced  as  a  penal 
settlement,  or  to  any  surveyor  objecting  to  go  there,  or  making  any  stipulation  about  going 
anywhere  [  rv,  389  ].  ...  The  whole  of  last  season  I  was  employed  in  Sind  myself,  and  had  2£ 
parties  of  the  Trigonometrical  Survey  engaged. ..on  the  base-line  [43-4].  I  have  had  no 
grumbling,  no  difficulties,  and  no  objections  [  43,  452  ]. 

When  my  opinion  is  asked,  I  have  right  to  say  what  I  honestly  think,  and  I  will  not  allow 
any  surveyor.. .to  insult  me  by  imputing  unworthy  motives,  or  to  question  my  right  of  control 
over  the  whole  Department4. 

An  account  of  the  storm  over  Himalayan  attraction  is  given  elsewhere  [  133-6  ]. 


Rivers 

Rivera,  of  the  Bombay  Engineers,  had  joined  the  Bombay  triangulation  party 
only  a  few  months  before  taking  over  oharge  on  Jacob’s  departure,  and  worked  for  the 
next  six  years  without  any  personal  contact  with  other  officers  of  the  g.t.s.  His 
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theodolite  had  never  been  a  high-class  instrument  and  fell  into  serious  disorder 
during  1848  [  56,  156  ].  As  it  could  not  at  once  be  replaced  Waugh  directed  him 
to  join  up  with  his  party  for  work  on  the  Great  Longitudinal  series  under  Renny  in 
order  that  he  might  learn  something  of  Troughton’s  3-foot  theodolite,  and  benefit 
by  working  with  the  most  experienced  observer  of  the  Department.  He  was  further 
directed  to  take  his  party  into  recess  with  Renny  at  Nimach  [  38  ]. 

Rivers  was  extremely  hurt  at  being  thus  directed  to  remain  attached  to 
[  Renny’s  ]  camp  with  no  employment  but  in  the  performance  of  duties  usually  performed  by 
sub-assistants.  ...  This  prospect  is  one  promising  little  interest  to  me,  and  implies  a  want  of 
confidence,  ...  and  points  to  but  one  course  for  me,  ...  of  tendering  my  resignation.  ...  Judging 
from  several  of  your  letters. ..it  would  appear... necessary  to  inform  me  of  several  matters 
which,  if  I  was  ignorant  of,  I  should  never  have  been  a  candidate  for  the  Department.  ...  I 
shall  never  join  that  appreciation  of  extreme  detail. ..now  considered  requisite,  ...  indispens¬ 
able  doubtless  in  undertakings  like  ares  of  meridian,  but  which... I  consider  merely  amusing 
speculations  to  philosphers,  and  as  gratifying  to. ..those  who  conduct  them.  ... 

I. ..own  to  a  want  of  mechanical  skill. ..to  work  with  an  instrument  that  may  have  got 
out  of  order,  or  to  repair  any  accident  beyond  the  simplest.  ...  I  therefore  propose  proceeding 
to  cantonments  at  Mhow  to  work  up  my  arrears,  and  when  that  is  completed  to  hand  over  the 
whole,  or  receive  any  other  instructions1. 

Waugh  made  lengthy  reply2  [344-5]  explaining  the  value  of  taking  part  in  such 
an  important  operation  as  the  Great  Longitudinal  series,  and  the  practical  importance 
of  minute  detail,  and  the  maintenance  of  uniformity  throughout  the  Department 
[  1 15,  122  ]. '  Attachment  to  Renny’s  party  was 

advantageous  to  the  service  and  yourself  but,  when  in  addition  to  this  the  wildness  of  your 
observations  is  recollected,  and. ..the  derangement  of  your  theodolite,  the  measure  will  appear 
still  more. ..expedient.  In  fact... I  could  not  let  you  go  on  with  an  instrument  unfit  for  use, 
and  if  you  had  not  joined  Captain  Renny  you  must  have  sat  still  with  your  arms  folded.  ... 

It  is  very  easy  for  one  gentleman  to  assert  that  a  system  is  too  accurate,  and  another  assert 
the  reverse.  ...  At  the  very  time  you  were  carrying  on  the  South  Konkan  series  [  55  ]  and 
observing  angles  on  3  changes  of  zero,  or  every  20“  of  the  limb  of  a  15-inch  theodolite.  Captain 
Shortrede  was  observing  on  12  changes  on  every  5°  of  the  limb  of  an  18-inch  theolodite,  both.. .be¬ 
ing  unauthorized  deviations,  in  contrary  directions,  from  a  departmental  regulation  [  1 14-6  ].  ... 

You  seem  to  think  it  is  a  new  thing  for  two  parties  to  meet  and  canton  together,  but  you  are 
mistaken.  It  is  the  regular  rule  of  the  Department  that  as  many  parties  as  practicable  should 
canton  together  for  the  sake  of  maintaining  uniformity.  ...  Uniformity  in  a  large  Department 
is  the  soul  of  business  and  must  be  maintained  [  122,  370  ].  ... 

Your  instrument  being  out  of  order,  ...  no  more  final  work  can  be  executed  with  it  in  its 
present  state.  ...  I  was  not  without  hope  that  Captain  Strange  might  have  succeeded  in  put¬ 
ting  it  into  efficient  order.  ...  This  was  one  reason  inter  aha  that  I  wished  you  to  canton  at 
Nimach  -with  Captain  Renny.  Your  proceeding  to  Indore  is,  therefore,  not  only  a  step  taken 
in  violation  of  my  -wishes,  ...  but  very  embarrassing.  If  I  am  not  mistaken,  you  are  actuated 
by  some  feeling  of  annoyance.  ...  I  have  had  no  other... intention  than  to  prepare  you  for  em¬ 
ployment  of  a  higher  order  than  you  have  hitherto  been  engaged  on3. 

He  reported  later  to  Government  that,  , 

although  Lieut.  Rivers’  talents,  energy,  zeal,  and  ability  are  undoubtedly  of  a  high  order,  and 
an  honour  to  the  Corps  of  Engineers. ..still,  from  a  want  of  a  thorough  grounding  on  his  first 
entrance  into  the  Department  [  rv,  74,  464  ],  and  from  never  having  come  in  oontact  with 
other  officers,  ...  he  has  always  been  a  rough  observer,  and  never  kept  his  instrument  in  order. 

My  predecessor.. .recommended  that  Lieut.  Rivers  should  be  ordered  to  headquarters,  which 
Government  did  not  think  fit  to  accede  to.  ...  This  defect  in  preliminary  training  has.. .been  a 
cause  of  great  anxiety ;  ...  I  accordingly  availed  myself  of  the  opportunity  afforded  by 
Captain  Renny-Tailyour’s  services  lying  in  the  vicinity  of  Lieut.  Rivers  to  direct  the  latter  to 
employ  the  remaining  part  of  the  season  1848-9,  in  assisting  on  the  Great  Longitudinal  series.  ... 

He  was  afforded  an  opportunity  of  learning  the  use  of  the  great  theodolite  and.. .the 
necessity... of  sorupulous  care  in  great  geodetical  operations.  Captain  Renny-Tailyour...oarried 
my  views  into  effect  with  consummate  tact  and  delicacy.  It  was  my  intention  that  the 
Bombay  party  should  have  cantoned  at  Neemuch  with  the  Great  Longitudinal  series,  from  which 
...great  improvement  was  expected,  for  no  solitary  Surveyor  can  ever  attain  excellence.  ... 
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My  plan  was  defeated  by  the  great  distaste  which  Lieut.  Rivers  exhibited,  ...  and  I  was 
reluctantly  obliged  to  acquiesce  in  his  wishes.  ...  I  am  happy  to  say,  however,  that. ..the  style 
of  Lieut.  Rivers'  operations  during  the  ensuing  season. ..vastly  improved.  ...  I  doubt  whether 
he  will  ever  .attain  that  degree  of  refinement  in  observing  and  adjusting  instruments  which  is 
essential  in  lst-class  geodetic  operations.  ...  Observers  fit  for  work  of  this  kind  are  very  difficult 
to  be  met  with,  more  especially  as,  in  India,  ...  a  man  must  also  be  a  good  mechanic,  and  able 
to  keep  his  instruments  in  order.  Of  this  class  the  Department  only  contains.. .Captain 
Renny-Tailyour,  Mr.  Geo.  Logan,  and  Captain  Strange1  [  163  ]. 


Du  Vernet 

Waugh  had  been  entirely  satisfied  with  Du  V ernet’s  work  on  the  principal  triangles 
of  the  Karara  and  Gurwani  series  [  12,  3S1  ].  After  three  seasons  on  the  North-West 
Himalaya  series,  however,  he  found  the  observations  gradually  deteriorating  in  re¬ 
finement,  and  was  glad  of  the  opportunity  in  1S50  of  passing  the  principal  triangles 
to  the  experienced  hands  of  George  Logan,  and  giving  Du  Vernet  control  of  the  topo¬ 
graphical  survey  of  the  mountains  to  the  north  [  36,  200  ]. 

As  this  work  was  drawing  to  a  close  he  decided  in  1852  to  move  Du  Vernet  to 
the  Assam  Longitudinal  series  which  he  regarded  as  too  important  to  be  entrusted 
to  one  of  the  assistants.  The  start  of  this  series  passed  through  the  water-logged, 
fever-ridden,  plains  of  north  Bengal,  and  Du  Vernet  did  not  appreciate  the  transfer, 
more  especially  as  he  was  now  over  50  years  of  age,  and  had  a  wife  and  family  at 
Mussoorie2.  He  protested  verbally  before  he  left  Mussoorie,  but  Waugh  was  firm 
and  insisted  on  the  move,  making  a  point  of  visiting  the  party  in  the  field  at  the 
end  of  January  1853  after  Du  Vernet  had  taken  over  charge. 

Du  Vernet  made  written  protest  just  before  the  visit ; 

After  having  made  arrangements  and  issued  orders  for  my  different  parties  in  the  field 
[  for  Himalaya  area  ],  and  without  any  previous  intimation,  I  was  desired  at  only  two  days 
notice  to  deliver  over  charge  of  the  North-West  Himalaya  series,  and  proceed  about  a  thousand 
miles  to  Assam.  .;.  I  should  have  been  allowed  to  complete  the  work  on  which  I  was  engaged,  ... 
having  laid  down  the  system  for  the  survey,  instructed  the  surveyors,  and  led  the  party  in 
the  field.  My  character  as  a  topographical  surveyor  is  much  concerned  [  200-7  ].  ... 

The  secrecy  observed,  ...  together  with  the  manner  of  effecting  my  removal,  appears  in¬ 
explicable,  and  as  opposed  to  the  interest  of  the  public  servioe  aa  to  my  individual  conven¬ 
ience,  the  consideration  due  to  my  service  in  this  Department,  and  the  rank  held  by  me 
in  the  army3. 

There  had  been  personal  meetings  both  at  Mussoorie  and  in  the  field,  and  in  a 
letter  written  before  they  parted  in  January  Waugh  criticised  the  management  of 
the  Himalayan  survey,  and  explained  his  reasons  for  moving  Du  Vernet  to  Assam 
after  he  had  declined  transfer  to  charge  of  the  Hyderabad  survey  [  384,  395  ]-  Du 
Vernet  retorted  with  a  long  and  virulent  letter  ; 

The  suddenness  and  unexpectedness  of  the  removal  of  which,  though  living  with  you  on 
the  tnost  friendly  terms,  you  had  not  given  me  the  slightest  hint,  was  cruel  and  unjust,  and  the 
climate  of  Assam  is  the  worst  in  India.  ...  I  had. ..to  obey,  and  to  appeal.  ...  I  was  most  anxious 
for  my  character  as  a  surveyor,  and  alarmed  for  my  very  appointment  in  the  Department.  ... 
I  had  been  removed  without  any  reference  to  Government,  and  without  being  consulted,  ... 
or  any  reason  given.  ...  Travelling  by  public  conveyance  instead  of  performing  regular  marches, 
I  oould  and  did  arrive  on  the  new  ground.. .one  month  before  your  camp.  ... 

The  Surveyor  General  did  not  seem  to  appreciate  his  work  in  the  mountains ; 

The  country  lying  between  the  Jumna  and  Ganges,  the  Siwalik  Range,  and  the  great 
snowy  ridge  towards  Tibet,  ...  of  whioh  there  are  no  correct  maps,  is  considered  by  you  not  of 
sufficient  importance  to  retain.. .the  services  of  an  officer  of  my  rank  and  standing.  ...  When 
it  was  once  determined... to  have  a  commissioned  offioer  in  charge  of  the  Assam  series  I  ought 
to  have  been  warned.  ...  I  was  the  only  commissioned  officer  available,  ...  Captain  Tailyour 
being  about  to  retire.  ...  The  Assam  series  is  merely  a  continuation  of  the  series  running  from 
Attook  to  Darjeeling  that  has  been  oonduoted  by  commissioned  officers  and  by  civilians.  ... 
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The  sub-assistant  surveyor  [  Nicolaon  ]  whom  I  have  superseded  has  given  you  great  satis¬ 
faction  in  conducting  the  Parasnath  series  [  15-6  ].  ... 

In  my  correspondence  I  have  endeavoured  to  observe  the  greatest  moderation  and  to  avoid 
writing  anything  offensive,  ...  but  I  regret  you  have  not  observed  the  like  moderation  in  your 
letter,  the  style  of  which  is  not  consistent  with  the  courtesy  to  be  observed  towards  an  officer.  ... 
With  regard  to  this  correspondence,  it  will  depend  upon  yourself  to  say  whether  it  should  be 
laid  before  Government,  but  I  am  desirous  it  should  be,  to  prevent  further  discussion1. 

Du  Vernet  was  indeed  far  from  ‘  a  polite  letter-writer”,  and  Waugh  returned 
this  letter  with  caustic  remarks  in  the  margin,  and  called  for  its  withdrawal  ; 

(  a  ).  Major  Du  Vernet  was  chosen  for  this  duty,  not  because  the  Assam  climate  was  con¬ 
sidered  unhealthy,  but  because  the  arrangement  was  the  best  I  could  make.  ... 

(  b  ).  Two  days. ..was  amply  sufficient  to  make  over  charge.  ...  Major  Du  Vernet  was  not 
sent  away  on  2  days  notice.  ...  He  did  not  quit  quarters  until  full  six  weeks  afterwards.  ... 

(  c  ).  No  officer  can  be  allowed  to  dictate  how  and  where  he  should  be  employed  [  iv,  389  ]. 
...  I  considered  him  better  fitted  for  the  topographical  than  the  geodetic  work.  I  would  never 
have  employed  him  on  the  N.W.  Himalya  series  except  for  his  topographical  qualifications. 
In  other  respects  he  is  not  equal  to  my  other  geodetical  assistants.  ... 

(  d  ).  Major  D11  Vernet  went  [  into  the  Himalaya  ]  with  the  greatest  reluctance,  prog- 
nostigaing  failure,  and  thus  greatly  diminished  the  credit  due  to  him.  All  the  arrangements 
were  made  by  me  and  the  mo.st  competent  assistants  were  supplied.  Major  Du  Vernet  only 
accompanied  the  party,  and  the  observations  were  taken  by  the  assistants.  ... 

(  e  ).  This  is  a  very  improper  style  of  address  to  a  superior,  ...  and  quite  incorreot.  It 
is  not  merely  by  issuing  orders  that  work  is  properly  done,  but  by  careful  training.  ... 

(f).  This  is  idle  rambling.  ...  This  is  quite  unintelligible... [and  regarding  the* concluding 
paragraph  ] — These  assertions  exhibit  great  effrontery — This  is  an  uncivil  mode  of  expres¬ 
sion  to  say  the  least'2. 

Whilst  Du  Vernet  withdrew  the  offending  letter  he  repeated  that  he  still  felt 
“aggrieved  in  many  matters”.  Waugh  was  not  satisfied  ; 

The  withdrawal  of  your  letter  should  be  bonefide  cancelment  of  all  it  asserted,  and. ..your 
expression  of  regret  should  be  a  candid  apology.  You  have  evinced  towards  me  great  dis¬ 
respect  and  hostility  by  the  offensive  style  of  your  correspondence — by  disputing  my  autho- 
ity — by  setting  up  your  opinion  against  mine  in  dictatorial  terms — -by  meddling  with  questions 
that  do  not  concern  you — by  accusing  me  of  cruelty  and  injustice— and  by  asserting  that  one 
of  my  acts  is  injurious  to  the  interests  of  the  State.  ... 

If  I  do  not  receive  a  plain  statement  [  of  withdrawal  ]...by  return  of  post,  allowing. ..a 
reasonable  time  for  reflection  and  for  accidental  delays  in  transit,  I  shall... report  your  conduct 
for  the. ..orders  of  the  Governor  General  in  Council®. 

Du  Vernet  remained  defiant  and  asked  that  all  the  correspondence  should  be 
laid  before  Government  which  was  accordingly  done,  Waugh  commenting  that 
Major  Du  Vernet  perpetually  wrangled  with  my  predecessor,  and  that  the  cessation  of  this 
habit  since  he  came  under  my  orders  is  attributable  to  my  conciliatory  line  of  conduct  and  the 
forbearance  I  have  manifested  on  occasions  when  my  patience  has  been  severely  tried.  ...  It 
is  not  always  practicable  to  study  personal  convenience4. 

Government  fully  supported  him  and  asked  him  to  convey  to  Du  Vernet  their 
severe  displeasure  and  warn  him  that  any  repetition  of  such  conduct  would 
entail  his  removal  from  the  Survey5. 

Being  dissatisfied  by  Du  Vernet’s  small  output  Waugh  called  for  copies  of  his 
observed  angles,  and  sent  them  to  be  examined  by  Renny,  Strange,  and  Logan  who 
confirmed  his  impression  that  they  were  not  up  to  standard,  though  his  theodolite 
was  one  of  the  best”6.  Renny  found  Du  Vemet’s  Assam  observations  “not  as 
accordant  as  may  be  reasonably  expected. ..and. ..quite  unfit  to  be  admitted  into  the 
Trigonometrical  Survey  of  India  ”7.  Strange  was  even  more  emphatic,  and  in  com¬ 
municating  these  verdicts  to  Du  Vernet  Waugh  commented  that  his  observations  on 
the  North-West  Himalaya  series  had  been  “gradually  deteriorating.,. [  presumably 
from  increasing  infirmities  of  vision  and  physical  power”8  [30]. 
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Another  bitter  exchange  of  letters  passed  between  the  two  till  Waugh  ordered 
that  “all  further  correspondence  on  the  subject  may  cease”,  and  at  Du  Vernet’s 
request  passed  the  papers  to  Government  with  a  recommendation  for  his  removal  ; 

Notwithstanding  his  intractibility  and  the  unsatisfactory  character  of  his  recent  work, 
I  do  conscientiously  believe  that  Major  Du  Vernet  has  all  along  zealously  and  honourably  done 
his  very  best.  ...  I  proposed  to  recommend  him.. .for  the  charge  of  the  Hyderabad  topographi¬ 
cal  survey  [  384,  393  ].  ...  The  bare  suggestion. ..excited  his  animosity,  and  being  thoroughly 
convinced. ..not  only  of  his  fitness,  but  of  his  superiority  to  all  others,  he  declined  to  leave 
the  Trigonometrical  Survey.  ...  This  delusion,  30  apparent  to  other  members  of  my  Depart¬ 
ment,  has  been  fostered  by  his  unsociable  segregation  from. ..his  brother  officers.  ... 

Major  Du  Vernet  was  originally  a  coarse  observer.  With  great  pains  I  worked  him  up  to 
a  moderate  sense  of  refinement,  after  attaining  which.. .he  has  gradually  deteriorated  from  bad 
to  worse.  ...  I  saved  Government  from  loss  by  removing  him.. .to  geographical  work.  ...  He  is 
now  so  unfit — so  inclined  to  be  troublesome — and  so  wrong-headed — that  it  is  not  desirable 
that  he  should  be  employed  in  any  branch  of  the  Survey  Department  any  longer1. 

Government  agreed  “that  Major  Du  Vernet  is  not  fit  for  the  Department  and... 
ought  to  be  relieved”,  but  “having  regard  to  his  long  standing.. .in  the  service” 
he  would  be  permitted  to  tender  his  resignation2.  This  was  accepted  and  in  March 
1854  he  left  for  Rangoon  to  take  up  a  post  in  the  telegraph  department  [  141  ]. 


Saxton 

Saxton  was  more  than  once  the  target  of  rebuke  by  the  Surveyor  General, 
whether  on  account  of  unsatisfactory  professional  work — or  for  breaking  off  his 
field  work  with  undue  haste  [  367-8  ] — or  pushing  his  personal  affairs,  salary,  or 
departmental  status.  It  was  on  this  last  account  that  Waugh  returned  a  letter 
that  Saxton  had  written  but  one  week  after  his  wife’s  death  ; 

The  last  paragraph  exhibits  want  of  subordination  and  respect  for  the  Surveyor  General’s 
legitimate  authority.  ...  It  is  the  undoubted  duty  of  the  head  of  the  Department.. .to  dispense 
praise  and  blame  where  each  are  due — to  express  satisfaction  and  dissatisfaction  according  as 
they  may  be  merited — and  to  state  his  opinions  fearlessly  without  favour  or  partiality. 

If,  therefore,  the  Surveyor  General  is  not  to  express  his  sentiments  when  he  happens  to 
differ.. .from  his  officers,  what  would  be  the  value  of  his  opinion  when  he  approves  ?  ...  If  his 
subordinates  are  to  rebuke  the  Surveyor  General  for  differing  with  them,  and  to  warn  him 
that  their  zeal  will  evaporate  when  they  are  found  the  slightest  fault  with,  there  is  an  end  of 
all  discipline.  ...  Unless  the  last  paragraph. ..is  withdrawn  and  apologised  for,  and  the  rest 
submitted  in  modified  form,  the  case  must  go  on  up  to  higher  authority  for  orders3. 

Saxton  promptly  withdrew  the  offending  letter  and  apologised,  and  Waugh 
wrote  later  to  Thuillier  that  he  would  gladly  have 

recommended  the  transfer  of  Saxton’s  party  to  Bengal  and  Bengal  rates,  but  he  made  a  mess 
of  it  [  399  ].  He  wrote  in  a  most  dictatorial  impertinent  manner,  reaching  me  when  I  was 
very  ill.  I  can  stand  of  good  deal  of  bullying  and  impertinence  in  silence,  but  I  cannot  do 
what  I  am  Urged  to  do  in  a  very  unpleasant  way.  ...  It  is  more  dignified  to  look  down  on,  and 
pass  unnoticed,  everything  uncivil  and  disagreeable.  ...  I  wish  I  had  your  temper  and  disposi¬ 
tion.  I  would  give  you  no  end  of  money  if  you  would  transfer  it  to  me.  Yet  I  hardly 
think  even  you — teres  atque  rotundas — would  stand  all  I  have  endured. ..in  patience4. 


Revenue  Surveys :  Bengal 

When  Wroughton  assumed  charge  of  the  Revenue  Surveys  of  Bengal  he  found 
only  four  surveys  in  progress,  three  in  Bihar  and  one  in  Midnapore,  Walter  Sherwill 
being  the  only  military  officer.  The  Department  was  reinforced  by  the  return  of 
Ralph  Smyth  in  1847,  in  which  year  also  Henry  Thuillier  returned  and  took  over 
duty  as  Deputy  Surveyor  General  and  Superintendent  of  Revenue  Surveys  in  relief 
of  Wroughton  who  had  long  been  in  bad  health. 
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In  1846,  after  the  1st  Sikh  War,  revenue  surveys  were  called  for  in  many  parts  of 
the  North-Western  Provinces  and  the  Punjab,  and  a  number  of  military  officers 
were  brought  in.  Henry  Stephen  had  been  trained  under  Henry  Lawrence  to 
regard  speed  as  more  important  than  precision,  and  his  work  in  the  cis-Sutlej  area 
between  1846  and  1S51  had  to  be  largely  revised  [iv,  226-7].  His  party  was  then 
taken  over  by  Robert  Shortrede  who  had  many  years  service  on  the  Great 
Trigonometrical  Survey  and  some  experience  of  revenue  survey  in  Bomba}-  [  iv,  236  ]. 

Thuillier  was  further  critical  of  Thomas  Blagrave  who  held  charge  of  tire  trails - 
Sutlej  survey  for  several  seasons  ;  he  was 

painstaking  and  conscientious. ..[  but  ]  wanting  in  method  and  system.  ...  His  work  shows 
evidence  of  his  not  being  a  good  man  of  business.  ...  The  real  fault  consisted  in  demanding 
and  encouraging  an  excessive  amount  of  work.  This. ..detained...!  him  ]  at  Lahore  for  several 
months  until  the  whole  of  the  records  could  be  put  into  proper  order1  [  273  ]. 

An  extremely  capable  surveyor  was  found  in  Donald  Vanrenen  who  had  worked 
in  Sind,  and  was  then  posted  under  Stephen,  and  from  1847  held  charge  successively 
in  Ajmer,  Rohilkhand.  and  the  Central  Provinces.  He  rose  to  become  D.S.G. 
and  Superintendent.  Other  successful  surveyors  were  Gastrell,  Hunter  Thompson, 
Anderson,  and  John  Macdonald,  who  all  joined  in  the  Punjab  and  held  responsible 
charges  for  many  years.  Henry  Johnstone  who  joined  in  1853  won  a  great  reputa¬ 
tion  on  the  North-West  Frontier. 

Of  others  who  were  still  junior  officers  by  1861  were  Adrian  Vanrenen  cousin  to 
Donald,  Oakes,  Donald  Macdonald,  and  Sconce,  the  last-named  becoming  D.S.G. 
in  1879.  Many  lost  their  lives  from  the  climate  or  other  causes.  Burgess  and 
Turnbull  were  killed  by  mutineers  in  1857.  Willoughby  was  wounded  at  the  siege 
of  Balaghat  near  Saugor  and  compelled  to  take  furlough  to  England  where  he 
died  two  years  later.  Hutchinson  and  St.  George  both  died  in  the  hills  during 
recess,  whilst  James  Shenvill,  younger  brother  to  Walter,  died  at  sea  on  the  voyage 
to  England  on  sick  leave.  Some  left  the  survey  early  to  follow  successful  careers 
in  the  Army  or  the  Punjab  Commission. 

The  importance  of  maintaining  a  number  of  young  officers  under  training  had 
been  fully  established  during  the  survey  of  the  North-Western  districts  [  rv,  362-3  ], 
and  the  Board  of  Revenue  at  Calcutta  pointed  out  that,  “as  military  officers  are... 
liable  to  be  withdrawn  from  civil  employ,  ...  it  might.. .be  advisable  to  attach  a 
second  military  officer.. .to  each  officer  in  charge,  who  would  thus. ..become  qualified 
to  assume  the  control  whenever  occasion  arose”2. 

The  failure  to  maintain  such  provision  resulted  in  disaster  when  Sherwill  took 
furlough  in  1848  [  241,  254-5  ].  Thuillier  made  this  a  strong  point  when  he  pressed 
three  years  later  for  the  appointment  of  “  two  young  officers  as  assistants  ”,  but  such 
appointments  were  never  made  as  a  matter  of  course  and  Thuillier  pointed  out  again 
in  1859  that  “unless  this  is  done  the  efficiency  of  the  Department  cannot  be 
maintained”3  [365].  The  establishments  of  the  Punjab  parties,  however,  made 
due  provision  for  assistants,  and  Thuillier  protested  that, 

at  the  time  of  Capt.  Dennys’  appointment  [  266  ],  there  were  at  least  half-a-dozen  Assistant 
Surveyors  available  in  the  Department  fit  for  charge.  ...  The  appointment  of  an  outside  officer 
has  a  most  injurious  tendency  on  the  working  of  a  large  department,  ...  and  is  likely  to  deter 
officers  of  real  merit  and  high  qualifications  from  entering  it4. 

Officer  appointments  rested  with  local  governments  who  did  occasionally  consult 
the  Superintendent.  Thuillier  writes  shortly  after  he  had  taken  office  ; 

The  Lieutenant  Governor. ..wrote  to  me  regarding  the  Ajmere  survey,  and  I  mentioned 
the  name  of  Lieut.  Vanrenen,  who  has  been  employed  in  Sind,  and  latterly  under  Captain 
Stephen.  ...  Though  personally  quite  unknown  to  me,  J,  thought  he  was  the  only  m»n  of  ex¬ 
perience  now  out  of  employ,  and  I  hear  he  is  a  very  energetic  fellow  indeed.  I  have  this  day 
had  a  reply  from  Mr.  Thomason  saying  that  he  had  appointed  Vanrenen,  and. ..felt  quite  sure 
he  would  do  justioe  to  the  work.  ... 
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Captain  Smyth  has  taken  charge  of  this  24-Purgunnah  survey.  It  is  one  of  considerable 
difficulty  and  importance.  ...  The  late  incumbent  [  Wilson  ]...let  everything  go  wrong  f  247,  304  ]. 
Smyth  is  a  man  of  the  most  indefatigable  powers.  He  gained  much  credit  in  Cuttack  [  rv,  187  ], 
and  I  am  sure  will  give  great  satisfaction.  His. ..talent  as  a  draftsman  is  first  rate1. 

Though  the  duties  of  revenue  survey  did  not  demand  knowledge  of  mathematics 
and  such  scientific  talents  as  did  the  geodetic  work  of  the  Q.T.s.,  yet  they  called 
for  high  ability  in  the  control  of  traverse,  mapping,  and  general  organization,  and 
most  of  all  in  management  of  men.  In  urging  the  importance  of  Murree  as  recess 
station  Johnstone  noted  that  the  Lieutenant-Governor2  made  it  his  summer 
quarters  and  “likes  a  good  superior  class  of  men  like  Survey  Officers  about  him”3. 

Thuillier  protested  strongly  against  the  regulation  which  forbade  officers  spend¬ 
ing  more  than  five  years  in  staff  employ  ; 

The  various  qualifications  which  I  have. ..recorded. ..have  only  been  derived  by  incessant 
labour,  studj',  and  practical  experience,  in  every  description  of  country...in  this  wide  presi¬ 
dency,  on  the  part  of.. .as  fine  and  reliable  a  body  of  officers  as  ever  served  the  Government.  ... 
The  execution  of  surveys  over  difficult  ground  and  through  inhospitable  tracts.. .in  a  climate 
like  India  cannot  be  performed  at  the  same  expense,  or  with  the  same  accuracy,  by  raw  hands.  ... 

To  deprive  the  Department,  therefore,  of  the  services  of  a  single  member  whose  ability, 
energy,  and  experience  is  proved  would  lead  to  the  most  embarassing  consequences. 

Major  W.  S.  Sherwill... since  1853  has  been  deputed  to  convert  the  chaos  of  fiscal  confusion 
in  the  territorial  boundaries  of  Behar  and  Bengal  into  some  definite  order  [  256-7  ].  ...  He  has 
been  appointed,  in  addition,  Professor  of  Surveying  to  the  Civil  Engineering  College  at  the 
Presidency.  ...  He  is,  therefore,  now  fully  and  laboriously  employed.  ...  I  consider  Major 
Sherwill.. .an  ornament  to  this  Department. 

Captain  D.  C.  Vanrenen,  ...  prior  to  joining  this  Department,  had  some  experience  in  sur¬ 
veying  and  levelling  for  canals  in  Sindh  [  192-3  ]. 

Captain  George  Hunter  Thompson  is  an  officer  of  great  merit,  ...  and  energetic  in  the  high¬ 
est  degree.  ...  He  has  been  in  a  good  school  in  the  Punjab,  and  always  turns  his  means  to 
the  best  account.  Working  hard  himself  and  shewing  a  good  example,  he  exacts  much  from  his 
subordinates,  ...  somewhat  severe  in  temper  ...  but.. .a  very  valuable  member  of  the  Department. 

Captain  James  E.  Gastrell  is  a  first-rate  surveyor... having  been  brought  up  as  a  Civil 
Engineer,  and  taking  a  high  place  at  Addiscombe  at  a  period  when  the  Engineers  and  Artillery 
were  overstocked.  ...  His.. .delicate  management  of  a  large  staff  of  assistants  has  been  most 
successful.  No  offioer  deserves  more  credit  for  good  and  reliable  work. 

Lieut.  F.  C.  Anderson  is  a.. .surveyor  with  whom  it  is  a  great  pleasure  to  act.  After  a  long 
apprenticeship  as  Assistant  Surveyor  in  the  Baree  Doab,  he  succeeded  to.. .charge  in  Novr.  1857, 
since  when  he  has.. .completed  the  last  doab  in  the  Punjab  proper  in  a  masterly  manner. 

Lieut.  J.  Macdonald,  appointed  to  charge  of  the  Sindh  Survey  on  the  24th  December  1855, 
is  a  very  active  and  hard-working  surveyor.  ...  As  an  Assistant  in  the  Punjab.. .was  inclined  to 
too  great  haste.  ...  Is  now  more  alive  to  the  necessity  of  care  in  his  work.  ...  In  temper  and 
judgement  this  officer  has  also  greatly  improved  since  he  has  held  independent  charge. 

Captain  H.  C.  Johnstone  is  another  excellent  officer  brought  up  in  the  Punjab  school, 
and  his  conduct  of... operations  west  of  Indus,  is  deserving  of  the  highest  commendation.  ... 
Deputed  to  take  up  the  topographical  survey  of  the  Derajat,  which  he  has  now  carried  out.. .in 
an  admirable  and  fearless  manner,  evincing  very  high  qualities  both  military  and  administra¬ 
tive,  for  which  he  has  obtained  the  marked  approbation  of  the  Punjab  Government.  The  style 
of  this  surveyor’s  work  is  everything  I  could  wish  ;  his  maps  are  executed  with  great  oleamess 
and  beauty,  and  the  detail.. .full  and  complete  [  219  ]. 

Lieut.  Edward  Willoughby. ..served  as  Assistant  Surveyor  in  the  Saugor  District.  ...  He  is 
a  capital  draftsman  and. ..is  particularly  neat  and  careful  in  all  he  undertakes.  ...  He  succeeded 
to  the  independent  charge  of  a  party  whilst  in  the  Fort  of  Saugor  in  1857,  just  after  receiving 
a  very  severe  wound  when  volunteering. ..against  the  fort  of  Balaghat  the  gate  of  which  he 
blew  up.  Debris  of  the  masonry  falling  on  him  caused  a  oompound  fracture  of  the  leg  from 
which  he  has  not  yet  recovered  having  been  obliged  to  take  furlough  to  Europe  in  April  1868. 

Lieut.  Adrian  Vanrenen,  specially  educated  as  a  Surveyor,  in  which  oapaoity  he  was  licensed 
at  the  Cape,  and  with  some  experience  in  the  Department  of  Publio  Works  brought  peculiar 
qualifications  with  him  to  the  Department.  ...  One  of  the  most  energetio  and  useful  officers 
in  the  Department,  and  his  oonoiliatory  disposition  endears  him  to  all  his  subordinates. 

1  DDn.  472  (  113-8  ),  DSG.  to  8G„  3-7-47.  *  Sir  John  Lawrenoe,  Lt.  Govt.  1859-64. 
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Lieut.  John  Hayes  Grant  is  an  intelligent  officer  with  plenty  of  ability,  but  wanting  in 
method,  system,  and  fixity  of  purpose.  ...  Entrusted  with  the  officiating  charge  of  a  party  in 
Nagpur  and  since  that  period  has  shewn  decided  improvement. 

Captain  James  Lind  Sherwi!l...is  like  his  brother  an  accomplished  draftsman  and  in  energy 
and  determination  second  to  none.  ...  Whilst  employed  in  the  Derajat... under  Captain  John¬ 
stone  he. ..appeared  peculiarly  well  qualified  for  frontier  work.  ...  He  took  charge  of  the  Dinaje- 
poor  party. ..and  the  happiest  results  have  shewn  themselves  from  the  firm  and  good  manage¬ 
ment  he  has  exercised  over  a  party  partially  disorganized. 

Capt.  W.  S.  Row  as  an  assistant  Surveyor. ..was  confined  to  office  duties  owing  to  the 
infirm  state  of  his  health.  ...  Placed  in  officiating  charge,  ...  but. ..his  management  was  not 
successful,  and  he  left  the  work  and  the  establishment  in  a  disorganized  state.  ...  Deficient  in 
administrative  capacity,  and  unequal  to  the  active  duties  of  such  a  laborious  profession1. 


Bombay 

Bombay  revenue  surveys  were  divided  into  three  divisions,  each  under  a  civil 
or  military  Superintendent  of  Revenue  Survey  and  Settlement.  The  surveyors, 
mostly  officers  of  infantry,  were  granted  magisterial  powers  as  Assistant  Collectors 
to  enable  them  to  settle  boundary  and  other  disputes.  Each  Superintendent  had 
several  military  assistants  and  civil  assistants  or  sub-assistants.  In  most  areas  the 
assistants  were  charged  with  both  survey  and  assessment  of  revenue. 

In  1844,  Wingate  was  Superintendent  of  Survey  and  Settlement  in  the  South 
Maratha  Country  with  headquarters  at  Dharwar.  Promoted  Revenue  Commissioner 
in  1851,  he  was  succeeded  by  William  Anderson. 

At  Poona,  Nash  held  charge  of  the  Deccan  division  till  1846,  and  was  followed 
first  by  Goldsmid,  and  in  1850  by  James  Francis  who  carried  the  survey  into  Thana. 
When  Francis  took  furlough  pending  retirement  in  1876  he  held  office  as  Survey 
and  Settlement  Commissioner,  Poona  and  Nasik. 

At  Ahmadnagar  David  Davidson  [  rv,  429  ]  held  charge  of  the  Nasik  division  till 
he  handed  over  to  George  Anderson  in  1848. 

Other  surveyors  who  succeeded  as  Superintendents  in  due  course  were  Prescott, 
Laughton,  Taverner,  and  Malcolm  Haig. 


Survey  Allowances 

Though  officers  of  the  Great  Trigonometrical  Survey  drew  full  salary  right 
through  the  year  [  rv,  352  ;  v,  381  ],  Revenue  Surveyors  were  liable  to  reduction  to 
Rs.  250  p.m.  during  the  three  months  of  recess  but,  as  it  was  impossible  to  define 
this  period  for  all  surveyors  it  was  decided  at  the  1833  conference  that  Revenue 
Surveyors  should  draw  a  flat  rate  of  Rs.  526  p.m.  throughout  the  year  [365]. 
In  addition  they  were  allowed  a  contract  allowance  of  either  Rs.  100  or  Rs.  2002 
throughout  the  year  from  which  they  were  to  meet  all  contingent  charges  [  iv, 
364,  392  ].  Assistants,  2nd  class,  o.t.s.,  and  Assistant  Revenue  Surveyors  drew 
Rs.  250  p.m.  All  these  salaries  were  additional  to  military  allowance  of  rank. 

Officiating  and  absentee  allowances  provided  that  the  absent  surveyor  should 
draw  half  salary,  whilst  his  relief  drew  the  forfeited  half  [  iv,  365  ]  in  addition  to 
half  his  permanent  salary,  or  Rs.  388  in  all.  When  Thuillier  was  acting  as  D.S.G. 
in  1847,  he  drew  less  staff  pay  than  his  juniors  in  charge  of  field  parties. 

Officers  of  the  Madras  and  Bombay  establishments  were  on  altogether  different 
scales  except  when  appointed  to  the  g.t.  Survey.  Saxton  drew  only  Rs.  350  p.m., 
for  charge  of  the  Orissa  topographical  party,  this  sum  being  made  up  of  Rs.  180 
staff  salary  and  Rs.  170  charge  allowance  [  in,  350-1  ].  On  his  pointing  out  the 
difficulty  of  maintaining  himself  in  such  difficult  oountry,  and  on  the  strong 
recommendation  of  the  Surveyor  General  he  was  allowed  an  extra  Rs.  100  p.m.3 

1  DDn.  868  (  249  ),  DSG.  to  SO.,  28-12-69.  1  whether  Bingle  or  double  establishment.  *  DDn.  588 
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as  personal  allowance  [  385  ].  When  he  took  furlough  he  was  allowed  one  half  the 
staff  salary  and  personal  allowance,  making  Rs.  140,  whilst  the  whole  of  the 
charge  allowance  was  drawn  by  Depree  who  officiated  for  him1.  In  1859,  on  the 
Surveyor  General’s  strong  recommendation  both  Saxton  and  Depree  were  brought 
on  to  the  Bengal  establishment  and  allowed  staff  salary  @  Rs.  618  p.m.,  Saxton’s 
personal  allowance  being  discontinued2. 

Allowances  for  the  military  topographical  assistants  on  the  Kashmir  survey 
were  fixed  at  staff  salary  of  Rs.  100  a  month  with  Rs.  60  p.m.  travelling  allowance. 
When  posted  permanently  to  the  g.t.s.,  in  February  1858  staff  salary  was  raised 
to  Rs.  250  p.m.,  being  that  of  a  2nd  Assistant  g.t.s.3. 

It  may  be  noted  that  in  1863  Fitzroy  in  charge  of  the  Pegu  survey  paid  income 
tax  Rs.  16-8  on  survey  salary  of  Rs.  550  p.m. 

Though  officers  of  certain  parties  drew  a  special  “hill  marching  allowance”  [  375  ] 
no  regular  travelling  allowances  were  authorized  as  for  other  departments,  military 
and  survey  allowances  having  been  originally  calculated  to  cover  all  camping  and 
travelling  expenses  [  376  ].  “  The  Survey  alone  ”  writes  the  Surveyor  General 

“remains  nearly  in  its  primeval  state  as  regards  salaries”4  [  383,  408  ].  It  was  not 
until  Thuillier  had  followed  up  Waugh’s  vigorous  letters  of  1860,  and  after  an 
exhaustive  examination  by  Colonel  Dickens,  that  the  whole  scale  of  pay  of  the 
Department  was  revised  on  more  generous  terms5  [  376  ]. 

Survey  allowances  for  the  Bombay  Revenue  Surveyors  were  laid  down  in  1842 
[  iv,  367  ].  As  Superintendent  at  Alimadnagar  in  1850,  Anderson  drew  a  further 
consolidated  travelling  allowance  of  Rs.  300  a  month6. 

• 

Nominal  Rolls 


Appd. 

Hame  Corps  to  Employment  Remarks 

Svy. 


Great  Trigonometrical  Survey 


BA9BVI 

BRANFTLL 
Browhlow 
Do  Vbknkt 


Ben.  Engrs. 

Ben.  Cav. 
Ben.  Engra. 
Mad.  Ear. 


17- 1-69 

1-10-68 

4-2-69 

18— 3-40 


13- 10-43 
20-8-60 
3-11-69 
31-1-45 

20-8-52 

14- 11-61 

29-7-59 

23-7-32 

10-9-42 

23- 0-39 

24- 2-47 

24-10-61 

_2L4=59- 

1-12-53. 

13-9-41 

2-7-32 


Garvorth 

Haig 

Hbrsohhll 
Hill  [  iv,  447  ] 

Mohtgombbie 

Nasxyth 

Oliver 

Hmnict-Tailyoto 
[  it.  462-34 
RjVRRH  (  IT,  464  ] 
SHORTRKDB 

[  rr.  465^7  ] 

3TRANQB 

Tuhvaht 


Ben.  Engrs. 
•  Bo.  Engra. 
Ben.  Engrs. 
Mad.  InfT 

Beip  Engrs. 

Bo.  Engrs. 

Ben.  Engrs. 
Ben.  Engrs. 

Bo.  Engrs. 
Bo.  Inf. 

Mad.  Cav. 

Ben.  Engrs. 


WA1KB1L,  B.  J, 
Watjqh 

[  IT,  472-4  1 


Ben.  Engra. 
Ben.  Engra. 


Gt.  Indus,  1856-60 ;  Kashmir,  1857  ;  East  d.,  Changchenrao.  1-7-71. 
Coast,  1860-3. 

Levelling,  1868-02.  ret.,  10-11-84. 

Kashmir,  1866-7.  kd.  Lucknow,  13-3-58. 

N.  Coring.  1841-4  ;  Kar&ra,  1844-5  ;  Our-  to  Tel.  Dept.,  Burma, 
w&nl,  1845-7  ;  NW.  Himalaya,  1847-62  ;  March  1854. 

^aattm  j  Q53_4 

Cbendwar,  10-3-44 ;  In  ch.  Gora,  1844-7  reed.,  1-9-47. 

Bo.  trim.,  1869-84  S.T.S.  1884-9.  ret.  age  66. 12-10-89. 

Gt.  Indus,  1859-90  ;  Sutlej,  1890-1.  ret.,  10-3-86. 

from  Mad.  topo. ;  East  Coast,  1345-51.  leaTe  on  me.  1851-3,  left 

India,  Dec.  1863. 

Baton,  186241;  Cljash^t  Karachi,  1863-r§ ;  read..  March  1879. 

Bo.  trgn.,  1M1-70.  after  many  spells  sick  leave. 

read.,  20-0-71. 

...  ...  ...  (L  Mussoorie,  14-10-59. 

Maluucha,  1844-5 ;  furl.  1845-7 ;  Gt.  read.,  1-1-54. 

Longl.,  1847-9  ;  Astr.  Asst.,  1849-54. 

Bo.  trgn.,  1842-53.  furl.,  March  1853. 

Bo.  trgn.,  1839-40 ;  Karara,  1841-45.  to  mil.  duty.  9-3-45. 

Gt.  Longl.,  1848-53  ;  Cbach  <t  Karachi  mil.  duty,  9-8-00. 
bases  1863-6  ;  East  Coast,  1855-60. 

Gt.  Longl.,  1851-53 ;  Gt.  Indus,  1853-6 ;  offg.  Astr.  Madras.  1869-90; 

Jogt-Tlla,  1856-8  ;  Gurhagarh,  1858-9.  pwd„  1860-7. 

Gt.  Inus,  1859-90 ;  -Kashmir,  l£flU_  8G,vl8ST“S6.  - 

Chendwar,  1844-5  ;  ch.  Maluncha,  1846-7.  d.,  nr.  Darjeeling,  23-4-47. 

SG.  A  STS.,  16-12-43  to  12-3-61.  ret.  12-3-61. 


Topographical  Surveys 


allgood 

AU8XEH. 

BAGGB 

BLAIR 


Ben.  Inf.  28-2-59 

HM.  24th  Ft.  5-4-57 

Ben.  Engrs.  5-12-62 

Mad.  Aft.  1-8-59 


Kashmir,  1859. 

Kashmir,  1857-9 ;  1860r8, 
Pegu,  1862-4. 

Pegu,  1856-7 ;  1858-9. 


mil.  duty.  Sept.  1866. 
mil.  duty,  1850. 


>  DDn.  548  ( 109 ),  Cit.  Andr.  to  Mil.  Dept.,  21-0-56.  *  DDn.  643  (  259 ),  SG.  to  Mil.  Dept.,  11-11-68 ; 

DDn.  728  (  37),  MU.  Dept.,  25-2-59.  »DDn.  641  (433),  Mil.  Dept,  to  SG.,  6-10-57  &  715  (351  ), 
22-2-68.  4  DDn.  2  ( 151 ),  SG.  to  Mil.  Dept.,  22-5-&  17-10-60.  ‘  Pin  Depot.  22-4-65  &  22-9-66.  »cf. 

Bo.  Rev.  Dept.,  163/1847  ( 11-2 ),  24-12-41. 


400 


Militaby  Surveyors 


Name 

Corps 

Appd. 

to 

Svy. 

Employment 

• 

Remarks 

Boddam 

Bo.  Engrs. 

April  1850 

Gujarit,  1850-3. 

mil.  duty,  1353. 

Brown 

Mad.  Cav. 

14-3-48 

Hdbd.  Svy.,  1848-50. 

mil.  duty,  Dec.  1850. 

Depree 

Ben.  Art. 

20-10-54 

Orissa,  1354-00  ;  Chota  Nagpur,  13GO-8. 

8G.  1834  to  death,  18-2-87. 

Edgecome 

Mad.  Engrs. 

Dec.  1854 

Pegu,  1854-9  ;  1865-7. 

rail,  duty,  1807. 

Fitzroy 

Ben.  Art. 

20-0-56 

Pegu,  1850-65. 

mil.  duty,  1305. 

Halpin 

Mad.  Inr. 

18-10-42 

Ganjam,  1844-S. 

(I.  Ganjam,  30-11-48. 

Johnson,  Clms. 

Ben.  Inf. 

28-2-50 

Kashmir,  1350. 

mil.  duty,  Sept.  1850. 

LCMSDEX 

Ben.  Inf. 

28-2-50 

Kashmir,  1850. 

mil.  duty,  Sept.  1850. 

Me  Mahon 

Mad.  Inf. 

Oct.  1850 

Pegu  topo.  so.  rev.  Nov.  1850. 

Burma  Commn,  25-1-50  to 
20-4-78. 

Melville 

Ben.  Inf. 

8-4-57 

Kashmir,  1357-03. 

d.,  Mymensingh,  15-2-71. 

Worlanp 

Mad.  Inf. 

12-2-28 

Hdbd.  svy.  1328-48. 

mil.  duty,  Jan.  1848. 

Murray 

Ben.  Inf. 

12-4-57 

Kashmir,  1357-8 ;  Punjab,  1853-60 ;  Cl., 
1800-3. 

ret.  after  1S82. 

Ouchterlony 

Mad.  Engrs. 

23-3-44 

Nllgtrl  Hills,  1844-52. 

mil.  duty,  Dec.  1352. 

RODINSON 

Ben.  Engrs. 

10-7-50 

MU.  Svys.,  1347-50 ;  Pindl  &  Jhelum. 
1850-00  ;  CL,  1S00-3  ;  oflg.  STS..  1863-5. 

Dir.  Telegraplis,  1805. 

Saxton 

Mad.  Inf. 

24-4-40 

attd.  OTS.  1349-50  ;  Orissa  topo.  1850-00  ; 
Kh6nd  Hills,  from  1801. 

leave  pending  ret.,  1373. 

Stewart,  R.  C. 

hm.  34th  Ft. 

12-9-54 

Pegu,  1854-0. 

mil.  duty,  1850. 

Trevor 

Ben.  Engrs. 

22-1-54 

Pegu,  1854-0. 

mil.  duty,  1856. 

Williams 

Ben.  Engrs. 

4-1-53 

Pegu,  1853-50. 

Prcpl.  Civ.  Engr.  Coll.  Ft. 
Wm„  Sept.  1356. 

Revenue  Survey  :  Bengal 


Anderson,  F.  C. 

Inf. 

10-9-52 

Battye,  G.  M. 

Ear. 

13-11-50 

Battye,  H.  D. 

Inf. 

10-9-52 

Becher,  J.  R. 

Engrs. 

15-11-46 

Blaorave,  J.  W.  B. 

Inf. 

15-11-47 

Blaqrave,  T.  C. 

Inf. 

10-2-47 

Buboess 

Inf. 

29-0-47 

Campbell,  E.  F. 

HM.  60th 

16-9-53 

Dennys 

Inf. 

20-10-54 

Elliot,  M. 

Inf. 

1858 

Fitzgerald 

Inf. 

13-11-50 

Fuller 

Art. 

3-11-53 

Gastrell 

Inf. 

13-1-52 

Grant,  J.  H. 

Art. 

18-3-56 

Griffiths  C.  J. 

Inf. 

9-3-59 

Hamilton 

Inf. 

15-12-51  - 

HUTCHINSON 

Art. 

30-7-46 

James,  H.  C. 

Inf. 

17-3—48 

Johnstone,  H.  C. 

Eur. 

27-5-53 

Maodonald.  D. 

Inf. 

19-16-60 

Macdonald,  J. 

Inf. 

4-9-52 

Oakes 

Inf. 

7-4-58 

Row 

Inf. 

21-8-66 

St.  George 

Art. 

8-10-80 

Sconce 

Art. 

21-10-59 

Sherwul.  J.  L. 

Inf. 

26-9-66 

Sherwill,  W.  S. 

Inf. 

25-7-38 

Shortrede 

Bo.  Eur. 

20-2-61 

Smyth 

Inf. 

20-11-37 

Stephen 

Inf. 

25-11-37 

Stewart,  W.  J. 

Art. 

20-10-60 

Taylor 

Art. 

4-1-61 

Thompson,  G.  H. 

Inf. 

28-8-50 

Thompson,  P. 

Art. 

6-10-58 

Tickell 

Inf. 

9-2-48 

Turnbull 

Art. 

11-10-55 

Thuiluer,  H.  L. 

--•4J t 

J=i-J2 

Vanrknen,  A.  d. 

inr. 

8-7-56 

Vanrenen,  D.  C. 

Art. 

3-10-46 

Willoughby 

Art. 

11-0-64 

Wroughton 

Inf. 

19-10-21 

Revenue 

Anderson,  G.  S.  A. 

Inf. 

3-9-41 

Anderson,  W.  C. 

Inf. 

2-3-42 

Biggs,  Thos. 

Art. 

16-12-43 

BOWLES,  Alfred 

Eur. 

3-3-52 

Arthur  Lomlne 

Boyr,  Henry 

Inf. 

6-6-42 

[  IT,  369  ] 

Britten,  Thos. 

Inf. 

12-10-59 

Ernest 

Burgrss,  Boughey 

Inf. 

2-9-45 

Burton 

Inf. 

15-11-44 

Campbell,  Alex. 

Inf. 

1846 

Duncan 

Champion.  James 

Inf. 

5-3-46 

Hyde 

Colbbrooke 

Inf. 

22-7-48 

Punjab,  1852-0  ;  to  Oudli,  1359. 

Punjab,  1850-2. 

Punjab,  1852-5. 

Punjab,  1846-7. 

Punjab,  1847-52  ;  Saugor,  1854-7. 

Punjab,  1847-56. 

Ajmer,  1847-3  ;  Delhi,  1848-9  ;  Rhlkd.  1840- 
53  ;  Bdlkd.,  1853-7. 

Punjab,  1853-7. 

Rftjput&aa,  1854-5. 

Punjab,  1852  ;  Chota  Nagpur,  Dec.  1853. 
Punjab,  1350- U. 

Roldlkliand,  1853-5. 

Punjab.  1852-3  :  Bengal,  LP.,  from  1853. 
NWP.  *  CP-  1856-61. 

Derajftt,  1850-62. 

NWP.,  1851-9. 

Punjab,  1846-3. 

Bengal  lp„  1848-9  ;  Blliar,  1849-50. 

Derajftt,  1853-09  :  Delia,  1361-3. 

Bengal  LP.,  1306. 

Punjab,  1852-6  ;  to  Sind,  March  1S56. 

Bengal  LP-  1858-60  ;  to  CP-  1860. 

Ben.  LP-  1865-0  ;  Chota  Nagpur,  1860-6. 
Oudta,  1880-1. 

Bdlkd.  A  0P. ;  DSO.  1879. 

Derajftt,  1856-9  ;  Bengal  LP-  1850-63. 

Blhftr  A  Bengal  LP-  1838-54  ;  Bdy. 
Comnr-  1854-60. 

OI8.  1839-45  L399  1  •  Punjab,  1851-6. 
furl-  1843-7  ;  Bengal  LP-  1847-57. 

NWP.  A  Blhftr,  1837-44;  furl-  1344-6; 

Punjab.  10-10—48  to  1851. 

Ben.  LP.  1880-73. 

No.  2  Dlv.  Nftgpur 

Punjab,  1850-3 ;  Chota  Nftgpur,  1858-66. 
Punjab,  1858-6  ;  Oudh,  1869-63. 

Bliftgalpur,  1848-9. 

Bunaelkhand,  1866-7. 

Ben.  LP-  1837-44 :  furl-  1644J.; 

Raj puBtlui  A  TMllkd.  op.  A  NWP. 

Punjab,  1846-7  ;  Ajmer,  1847-8  ;  Rhlkd.. 

1848-64  ;  CP-  1864-69  ;  Oudh,  1860-66. 
OP-  1854-8  ;  wounded  1867. 

NWP-  1821-42  ;  furl-  1842-4  ;  DSO-  1844-7. 


Survey  :  Bombay  &  BehXr 

Blog.  Notes. 

Blog.  Notes. 

BM0-  1842-61 ;  mil.  duty.  1851. 

Ordnance  Dept.  1858  ;  ret.  as  Col-  14-9-65. 

to  mil.  duty  before  1859. 

Deccan,  1842-6.  mlL  duty,  1847 ;  DJAG., 

N.  Dlv-  ret.  as  Col.  11-6-60. 

SMC. ;  8upt.  Pensions,  26-10-65. 

Ahmadnagar,  1845-51. 

Blog.  Notes. 

Sind,  1846-7 ;  appd.  In  India. 

Deocan,  1846-8 ;  mil.  duty,  for  faulty  work. 

80-12-47. 

Blog.  Notes. 


e  -  1-11-83,  aged  50. 
Punjab  Comn.,  Nov.  1852. 
Punjab  Comn-  Jan.  1856. 
Punjab  Comn-  Oct.  1847. 
d.  Saugor,  6-10-57. 
furl.  10-4-58. 
kd.  Jhftnsl,  8-6-57. 

mil.  duty.  1857. 
mil.  duty,  1355. 
read.,  1-5-59. 
dr.  at  sea,  8-5-62. 

Education  Dept-  May  1855. 
ret-  1-4-70. 
d-  12-11-68. 
read-  1862. 

Pol.  Dept.,  1859. 
d-  Simla.  3-9-48. 
furl-  10-4-50. 
leave  pending  ret.,  6-5-77. 
mil.  duty,  aged  55,  10-12-90. 
leave  pending  ret-  6-5-77 
leave  pending  ret-  July  1876. 
mil.  duty,  1866. 
d.  Landour,  14-10-61. 
ret-  2-4-91,  aged  55. 
d.  at  sea,  12-1-64. 
ret-  31-12-61. 

mil.  duty,  17-10-56. 
leave  pending  ret-  1-10-57. 
furl-  Feb.  1851. 

ret.  after  1873. 
d.  at  sea,  20-7-74. 
mil.  duty,  3-11-06 
resd.  31-12-63. 

Pol.  duty,  1849. 
kd.  Jhftnsl,  8-6-57. 

■Aft.  IBM-77, 


”  ’  -  tuu., 

DSG.  1868  tUl  ret.,  31-12-78. 

furl.,  1858  ;  d.  1880 

sick  leave,  1847--9  ;  Inv.,  1849. 


b„  22-4-22  ;  d..  18-2-1905 
son  of  Rev.  Thos.  R.  Biggs, 
of  Whltbourne,  Hereford? 
d.,  Ahmedftbftd,  29-3-66. 

b.  7-8-08 ;  d.  Marseilles, 
16-3—78 ;  son  of  Win.  Boyd 
Bo.  Inf. 


b.  Cosslpore  1822 
d.  Hdbd.  Sind, 
b. 1823; 
d.  1895. 
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Name 


Corps 


Appd. 

to 

Svy. 


Employment 


COWPER 

Engrs. 

3-7-50 

GUMMING 

Inf. 

2-11-52 

Davidson,  David 

Inf. 

5-12-37 

DAT  l  IV,  369  ] 

Inf. 

30-8-41 

Dods,  Peter 

Inf. 

2-11-52 

Docat,  Clias.  Malet 

Ir.f. 

15-12-50 

Elpuinstokb 

Inf. 

1-7-52 

Evans,  Wm. 

Eur. 

14-12-41 

Edwvn  [  iv,  369 1 
Fanning,  Fredk. 

Inf. 

16-8-43 

Francis  [  iv.  369  1 

Inf. 

12-8-42 

Glaspcrd.  C. 

Eur. 

17-5-55 

Lamont  llobertsoo 

2-1-52 

Griffiths,  Aug 
Spottlswoode 
Haggard.  Thos. 

Eur. 

21-10-48 

Art. 

Trenchard 

Haig,  M.  R. 

Inf. 

2-11-52 

Hobson.  Julian 

Inf. 

21-5-55 

Campbell 
Kemball,  Vero 

Art. 

21-2-44 

Seymour 

Lambert,  Walter 

Inf. 

1846 

Rathboue 

Landon,  Samuel 

Inf. 

7-1-39 

Laughton 

Inf. 

19-12-51 

Lrster.  John 

Inf. 

1848 

Fredk. 

LLOYD,  John  Haves 

Inf. 

6-1-00 

Mackenzie,  Geo. 

Eur. 

30-12-59 

Nash 

Engrs. 

8-11-36 

Naylor,  Chns.  Edw. 

Inf. 

3-3-52 

Phillips.  Alfred 

Inf. 

13-6-65 

PiniR,  Wm. 

Inf. 

1846 

Presoott 

Inf. 

11-9-50 

RIGBY.  Christopher 

Inf. 

1844 

Palmer 

Scott.  Edwin 

Inf. 

1341 

Luddlngton 

Scorr^taSey 

Inf. 

12-8-57 

Scott,  W. 

Engrs. 

1845 

Soady,  Joseph 

Engrs. 

1850 

Rogers 

Stathhr,  Wm. 

Inf. 

10-10-39 

Carlisle  [  TY,  369  ] 

Taverner 

Inf. 

30-10-53 

Waddingtok, 

Inf. 

12-11-49 

Thos. 

Waddington.  Wm. 

Inf. 

4-11-53 

Wallace,  Bayner 

Inf. 

1-6-54 

Wbstropp,  James 

Eur. 

11-11-52 

Edw. 

whiting 

Ben.  Engrs. 

11-8-43 

Wingate 

Engrs. 

23-1-37 

Blog.  Notes. 

Blog.  Notes. 

Blog.  Notes  [  iv,  420  ]. 

Blog.  Notes. 

Deccan,  1833-0  till  asst.  Inim  Comnr.  1958; 
DPI.  CP.  13-8-62. 

MO.  1856-8  ;  furl,  on  me.  17-12-68. 

Blog.  Notes. 

Deccan,  1841-S  ;  furl.,  10-2-18.  ret.  as  Col. 
24-6-82. 

SMC.,  1843-53  ret.  as  Hon.  Maj.,  13-3-58. 
Blog.  Notes. 

SMC.,  1865-^00 ;  to  Berir,  1860  ;  not  In  1870  list. 
Deccan,  1852-3. 

Amdngr,  1849  ;  Niislk,  1840-51. 

Blog.  Notes. 

Thana,  1855  till  furl,  18G1;  ret.  as  M  Gen.  1881 
SMC.,  1841-53 ;  1858  with  regt. 


Sind,  1840.  SO.  Sind  1858  ;  Collr.  Karachi  ret. 
as  M  Gen.  18. 

Deccan  to  1843  [iv,  369);  ret.  as  Col.  17-9-59. 


Blog.  Notes. 

from  Deccan,  tr.  to  Sind,  15-9—48. — Edn. 
Dept.  Hdbd.,  Sind,  1850-60. 

Thana  &  Batnaglri,  5-0-64 ;  Supt.  Estates, 
Rajkot,  17-7-67. 

Hdbd.,  Sind,  1850-60;  Berir,  1860-71, 
Mysore,  24-12-71  furl.,  22-4-72  to 
24-10-73  ;  mil.  duty  1-11-86. 

Biog.  Notes,  [  IV,  459  J. 

Gujarat,  1852-3 ;  DSP.  Hdbd,  Sind.  1858. 

Gujarat,  1855-7.  furl..  13-10-57.  ret.  as  Maj., 
13-7-60. 

Sind,  1846 ;  DSP.  Karachi,  1858  ret.  as  Lt  Col. 

Blog.  Notes. 

SMO. ;  HM  Consul,  Zanzibar,  10-3-58 ;  ret.  as 
M  Gen.  1867. 

Deccan,  1841-0  ;  Amdngr.  1840-52 ;  Deccan, 
1853  ;  with  Begt.  1858. 

Khandeeh ;  to  mil.  doty  1858. 

Blog.  Notes. 

asst.  Engr.  on  svy.  Narra  R.,  Sind  ;  Conolly 
( 107-142 )  Ex.  Engr.  Canals  1858. 

Deccan,  1830—47,  removed  for  faulty  work, 
30-12-47. 

Blog.  Notes. 

Gnjt.  A  Amdngr.  1840-53  ;  smc.,  1860 ;  Eden. 
Dept.,  1864 ;  ret.  as  M  Gen.  31-12-81. 

Poona  A  Thana,  1853-5;  Supt.  from  13-0-54; 
Thana  A  Batnaglri,  1865  till  furL  18-4-60. 

SMC.,  1854-64;  furl.,  1860 ;  Berir  Svy.  1864  till 
Dep.  Snpt.  s.M.c.  1870. 

Deccan,  1852-6  till  mil.  duty  Chlua ;  ret.  as 
M  Gen. 

Blog.  Notes. 

Blog.  Notes  [  IV,  47s  J. 
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CREWE 

Mad.  Inf. 

8-6-58 

Hhssey 

Mad.  Inf. 

3-11-54 

Pratt,  R.  Torrens 

HM.  84th  Ft. 

1858 

Priestley 

H.H.  74th 
Hldra. 

22-2-53 

Searle,  Geo. 
Archimedes 

Mad.  Inf. 

13-12-60 

Wynch.  Henry 

St.  Manr 

Mad.  Inf. 

23-8-60 

Blog.  Notes. 

Blog.  Notes. 

Blog.  Notes. 

Blog.  Notes. 

b.  1827.  Eev.  Svy.  1850-62  ;  furl,  on  me. 

Canals.  Bengal,  14-2-68 ;  ret.  as  M  Gen. 
Rev.  Svy.,  1880-2 ;  b.  23-12-1833,  son  of 
Lt.  Col.  John  Wynch,  Had.  Art. ;  Capt. 
Henry  Seymanr,  changing  name  as  hen 
given,  V.  Timas,  18-8-89;  ret.  as  Cob 
1800. 


Remarks 


b.  13-3-18  ;d.  after  1888. 


b.  11-7-27;  d.,  London, 

23-7-77 

b.  Deesa,  21-7-27  d.  29-5-87. 

b.  10-8-25 ;  d.  Bombay, 
18-10-50 ;  son  of  V.  6. 
Kemball,  Sura, 
b.  1824. 

b.  1804;  d.  1800.  Son  of 
Phillip  L„  proctor,  of 
Cape  Town. 


b.  3-7-41  (  7  ) 


d.,  17-5-1013,  aged  83. 
b.  Sydney,  NSW.  30-3-32 ;  d., 
23-6-00. 


b.  1820  ;  d„  14-8-85. 
living  la  1880. 


b.,  30-3-30;  d.,  Bath. 

11-4—62 ;  son  of  Capt. 
J.  Soady.  RN. 

b.  wi..  4-1-08 ;  d.,  27-9-93. 


b.,  26-4-27  ;  d„  Mentone. 
31-1-1021 ;  bro.  of  Wm. 
(» nf. ). 

b.  1823 ;  son  of  M  Gen.  Chas. 

Waddlngton. 
b.  1828 ;  d.  1871. 

b.  25-7-26  ;  d.,  Nice  4-9-74, 
son  of  Capt.,  A.  F. 
Westropp,  RN. 


1864-5; 
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CHAPTER  XXV 


CIVIL  ASSISTANTS  :  G.T.S. 

Appointments  &  Postings  —  Allowances  —  Work  —  Misconduct  —  Successful 
Careers  —  Nominal  Roll. 

WHEN  Waugh  took  over  charge  there  were  twenty  civilian  assistants  and  sub¬ 
assistants  of  the  uncovenanted  staff  who,  as  it  were,  formed  the  backbone  of, 
the  Great  Trigonometrical  Survey,  Of  these  Logan  and  James  held  charge 
of  field  parties,  Peyton  was  Deputy  Computer,  and  with  six  others,  Armstrong, 
Radhanath  Sickdhar,  Clarkson,  Lane,  Keelan  and  Terry,  had  served  with  Everest 
from  1832  [  iv,  371  ].  Five  of  these  were  still  serving  when  Waugh  retired  in  1861. 

The  authorised  establishment  provided  for  twenty-three  sub -assistants  ;  one 
Bombay  and  six  Bengal  parties  with  three  sub -assistants  each,  and  two  extra  for 
casualties.  They  were  classified  in  3rd,  2nd,  and  1st  classes,  the  normal  interval 
for  promotion  being  three  years. 

Besides  these  sub-assistants  there  were  four  selected  posts — Chief  Civil  Assistant 
and  3  Principal  Sub -Assistants  [  iv,  21,  374],  these  last  in  1845  being  held  by 
Peyton,  Armstrong  and  Lane1.  On  the  resignation  of  Joseph  Olliver  in  1842 
the  post  of  Chief  Civil  Assistant  had  been  left  in  abeyance  until  revived  in  1848 
by  Peyton’s  promotion  “as  a  just.. .reward  for  the  successful  completion  of  the 
Calcutta  meridional  series,  as  well  as  the  zeal,  ability,  and  high  character  uniformly 
displayed.. .during. ..long  and  arduous  service”2. 

There  was  continual  wastage  but  Government  hesitated  to  fill  vacancies  “owing 
to  the  difficulty.. .in  providing  for  the  subordinates. ..on  completion  of  the  surveys 
[  iv,  376,  393]”.  The  Directors  were,  however,  more  far-sighted,  and  in  1846 
Waugh  issued  instructions  for  training  the  recruitB  they  had  authorised  ; 

While  the  Great  Arc  was  in  progress  a  majority  of  the  sub-assistants  were  employed  under 
the  personal  superintendence  of  the  Surveyor  General  in  the  field,  ...  but  this  advantage 
has  oeased.  ...  I  have  drawn  up  forms  for  reporting  the  qualifications  of  all  candidates  for 
promotion.  These.. .are  by  no  means  to  be.. secret  reports,  and  I  am  persuaded  that  the  know¬ 
ledge  of  his  own  oharaoter  whioh  a  young  man  is  likely  to  derive  from  the  perusal  of  a 
document  of  this  sort  will  tend  greatly  to  his  improvement.  ... 

Enoouragement  should  be  given  to  sub-assistants  of  a  studious  turn  who  are  desirous  of 
pursuing  the  study  of  mathematios,  ...  whioh  ought  to  be  fostered  as  an  indispensable  qualifi¬ 
cation  for  the  grade  of  Prinoipal  Sub-Assistant.  ... 

The  sub-assistants  trained  under  my  predecessor  in  the  field  became  conspicuous  for  their 
aotivity,  energy,  patient  endurance  of  hardships  and  privations,  dauntless  perseverance  under 
difficulties,  oheerful  obedience  to  their  superiors,  and  scrupulous  precision  in  making  observa¬ 
tions,  and  fidelity  in,  and  care  in,  recording  them.  They  were  all  good  computers,  and  much 
attached  to  the  Department.  ...  Officers  in  charge... will  consider  it  their  duty  to  maintain 
the  same  high  standard  among  the  young  men  recently  entrusted  to  their  care.  The  sub- 
assistants,  ...  being  generally  very  young  and. ..unformed  in  character,  require  to  be  treated 
with  indulgent  consideration,  but  any  defeot  in  their  dispositions  or  morals  should  be  pointed 
-out  to  them  in  a  kind  manner,  and  they  should  be  kept  striotly  at  work3. 

He  writes  to  similar  effect  to  Du  Vemet  who  was  reoruiting  from  Mussoorie  ; 

If  you  are  able  to  obtain  two  good  candidates  from  Mr.  Mackinnon  [  rv,  166  n.5  ;  v,  422, 436  ] 
it  will  be  ueoeesary,  in  addition  to  their  careful  professional  training,  to  exercise  a  supervision 
and  oontrol  over  their  equipments  and  private  expenditure  for  at  least  18  months.  ...  In  the 

>DDn.  652  (  181 ),  SG.  to  MU.  Dept.,  27-8-44;  no.,  19-6-46.  *DDn.  493  (  183),  SG.  to  Peyton 
3-3-49  ;  appt.  from  12-6-48  j  Mil.  Dept.,  17-3-49.  •  DDn.  499  (  134-6  ),  15-1-40. 
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case  of  mere  schoolboys  a  parental  supervision.. .is  appropriate  and  desirable,  because  if  young 
boys  get  into  difficulties  at  starting,  their.. .efficiency  for  life  is  endangered1. 

In  1847  he  obtained  authority  to  add  one  more  assistant  to  the  strength  of 
each  field  party  which,  with  the  restoration  of  the  post  of  Chief  Civil  Assistant, 
brought  the  full  strength  up  to  30,  and  in  1850  authority  was  obtained  for  two 
extra  assistants  for  Robinson’s  new  topographical  survey  in  the  Punjab  ;  “the 
numerical  strength. ..of  the  Trigonometrical  Survey  having  been  framed  on  a  scale 
barely  adequate  for  the  duties  of  the  Department.  ...  There  are  at  present  no  less 
than  3  vacancies. ..in  my  establishment”2. 

All  recruits  had  first  to  pass  a  written  examination  in  drawing  and  mathematics, 
the  results  of  which  were  passed  to  the  Surveyor  General.  On  appointment  as  3rd 
class  sub-assistant  each  one  had  to  sign  an  indenture  under  which  he  bound  him¬ 
self  to  remain  with  the  Department  for  a  period  of  three  years  under  penaltj’  of 
forfeiture  of  one  half  of  all  the  allowances  he  had  received.  He  further  engaged 
never  at  any  time  to  resign  during  the  field  season  [  iv,  394  ]. 

In  1854  the  terms  and  salaries  of  the  senior  selected  posts  were  revised.  Arm¬ 
strong  and  Lane  became  Civil  Assistants,  Great  Trigonometrical  Survey — Clarkson, 
Keelan,  Mulheran,  Nicolson,  and  Rossenrode,  Civil  2nd  Assistants,  the  inferiority 
implied  by  the  term  “sub-assistants”  being  thus  avoided  [  406  ]. 

In  1855  six  more  sub -assistants  were  authorised  on  the  ground  that  four  of  the 
civil  staff  were  now  holding  executive  charges,  and  that  Hennessey  had  been  with¬ 
drawn  to  headquarters  to  replace  the  Astronomical  Assistant  [  343  ].  This  brought 
the  strength  to  36  excluding  the  two  that  had  been  sanctioned  for  Robinson’s 
topographical  party3.  Both  Robinson’s  and  Du  Vemet’s  party  in  the  Himalaya 
had  been  staffed  from  the  trigonometrical  surveys,  and  this  continued  for  the 
Kashmir  Survey  also,  so  that  many  of  the  assistants  recruited  for  the  g.t.s.,  now 
became  excellent  topographical  surveyors. 

Waugh  comments  on  the  keen  competition  for  technical  staff  put  up  by  Public 
Works,  Railways,  and  other  departments  ; 

The  Trigonometrical  Survey  is  one  of  the  few  departments  which  trains  up  and  educates 
its  own  members  professionally.  ...  The  candidates  are  admitted  at  an  early  age  after  passing 
a  severe  examination.  For  two  years  at  least  they  merely  learn  practical  business.  ... 

Other  departments  are  glad  to  take  men  from  the  Trigonometrical  Survey,  and  many  of 
those  who  have  left  us  have  risen  to  high  positions  and  emoluments  elsewhere.  ...  Last  year 
the  Trigonometrical  Survey  lost  ten  assistants  from  various  causes.  ...  One  of  my  most  ex¬ 
perienced  civil  assistants  was  offered  a  Government  salary  of  Rs.  650  per  mensem,  though 
his  pay  with  us  was  only  Rs.  320  [  Belletty  ].  That  this  brilliant  offer  was  declined. ..is  a  remark¬ 
able  instance  of  disinterestedness,  illustrative  of  the  strong  attachment  felt  by  the  members 
of  the  Trigonometrical  Survey  to  the  Department  [  405  ].  ... 

The  salaries  of  the  g.t.  Survey  were  originally  fixed  at  a  time  when  less  liberal  notions 
prevailed,  and  the  standard  of  education  was  lower.  ...  We  have,  therefore,  a  great  deal  to 
contend  against.  ...  At  this  moment  the  Railway  in  Sind  offers  salaries  of  300  to  500  per  men¬ 
sem  to  assistants  receiving  only  140  to  170  rupees  in  the  Trigonometrical  Survey,  and  two 
have  already  signified  their  intention  to  resign  [  Burt  and  Smith,  404  ]4. 

He  pressed  the  situation  on  the  notice  of  Government ; 

On  account  of  the  improvements  which  have  of  late  years  taken  place  in  the  emoluments, 
prospeots,  position,  and  standing  of  unoovenanted  servants  in  every  other  branch  of  the  service 
without  corresponding  advantages  in  the  Survey  Department,  there  is  a  natural  tendency... 
among  the  members  of  the  latter  to  better  themselves  elsewhere.  ... 

From  the  excellent  training  and  education  obtainable  in  my  Department,  there  is  a  com¬ 
petition  to  obtain  members  of  the  g.t.  Survey.  ...  Young  men  who  have  not  given  satisfac¬ 
tion  in  my  Department.. .have  immediately  obtained  higher  salaries  elsewhere.  ... 

Mr.  James  who... was... recommended  for  promotion — before  that  promotion  could  be  sanc¬ 
tioned — was  offered  a  Deputy  Collectorship  in  Bundelkhand,  being  an  immediate  advance  from 
Rs.  170  to  Rs.  250  per  mensem,  besides  better  position  and  prospects.  He  immediately  per¬ 
suaded  his  brother,  Mr.  Joseph  James,  ...  to  join  him  [  211,  414,  431  ]. 

1  DDn.  324  (  31  ),  SG.  to  Du  Vemet,  12-6-47.  *  DDn.  549  (  19  ),  SG.  to  id.,  4-9-50.  3  DDn.  547 

(  352  ),  SG  to  MiL  Dept.,  10-7-55  ;  obo.  Comp.  m.  9/8.  ‘  DDn.  665  (  63 ),  SG.  to  DSG.,  21-6-55. 
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There  is  an  order  of  the  Hon’ble  Court  of  Directors  against  Deportments  competing  against 
each  other.  ...  No  order. ,.oan  apparently  prevail  because  a  man  retained  against  his  -will 
cannot  be  turned  to  any  good  account  [  rv,  341-2  ].  ... 

The  Sind  Railway  (  not  a  Government  body  )  has  advertised  for  surveyors,  and  offers... 
salaries  of  300  and  600  rupees  per  mensem  to  men  whose  qualifications  would  not  render  them 
eligible  at  all  for  my  Department.  'Within  the  last  year  my  Department  lost  no  less  than  12 
assistants,  ...  more  than  1  in  3  of  my  whole  establislunent.  ... 

I  had  the  honour  to  recommend... the  advancement  of  Mr.  Belletty  to  the  next  grade.  That 
assistant  will  be  the  only  one  left  with  Lieutenant  Tennant  on  the  resignation  of  Messrs  Burt 
Bnd  Smith.  ...  The  effect. ..will  be  to  raise  his  salary  in  Sind  to  Rs.  220  per  mensem,  which  I 
trust  will  be  sufficient.  J  am  told  that  the  Railway  offers  higher  inducements. ..but  I  am  not 
disposed  t  o  enter  into  a  competition  of  this  sort1. 

In  spite  of  this  continual  wastage  and  competition  the  Department  drew  a 
steadj-  stream  of  suitable  candidates  from  the  European  and  Anglo-Indian  boys 
of  the  Calcutta  schools  and  the  MU  stations.  Thuillier  had  those  from  Calcutta 
examined  by  the  Chief  Computer  and  trained  for  some  months  in  the  Drawing 
Office.  In  1861  he  reported  as  Surveyor  General  that  there  was 

no  lack  in  Calcutta  of  well  educated. ..youths  possessing  the  desired  qualifi  cations.  ...  No  diffi¬ 
culty  will  be  found  in  supplying  them  from  this  quarter.  ...  It  would  be  well. ..to  avoid  enter¬ 
taining  for  the  Department  candidates  who  are  deficient  in. ..acquirements  so  essentially 
necessary  to  ensure  a  succession  of  good  and  able  members  of  the  profession.  ...  The  Depart¬ 
mental  test. ..must  be  maintained2. 

Di  spite  of  examinations  and  other  precautions  there  were  the  few  who  failed 
to  make  good.  Waugh  comments  on  a  rough  sketch  of  approximate  triangles  with 
computations  and  notes,  providing 

e  6econd  inst  ance  of  gross  error  in  Mr.  W.  Dyer's  work.  He  should  without  loss  of  time  sub¬ 
mit  his  resignation  in  order  to  prevent  the  painful  alternative  of  my  recommending  his  removal 
from  the  Department  on  grounds  of  unfitness.  ...  The  case  is  one  which  can  admit  of  no 
explanation,  because  errors  such  as  he  has  committed  could  arise  only  from  incompetence. 
A  similar  instance  was  previously  passed  over,  in  the  hope  that  he  would  take  pains  to 
qualify  himself,  but  the  result. ..has  only  served  to  prove  his  want  of  ability  to  perform  some 
of  the  ordinary  duties  of  a  sub-assistant  in  the  g.t.  Survey3. 

Good  assistants  were  highly  prized,  and  Waugh  writes  to  Montgomerie  when 
he  was  starting  the  Kashmir  survey  with  Johnson  and  Douglas  ; 

1  regard  the  civil  establishment  of  this  Department  as  pre-eminently  entitled  to  gentle¬ 
manly  consideration  and  respect  from  its  connection  with  a  great  national  scientific  work, 
the  attainments  which  the  profession  demands,  and  the  confidential  nature  of  its  duties. 

It  lias  been  my  constant  endeavour. ..to  elevate  the  position  of  the  Civil  Assistants  and  to 
foster  their  self-respect.  ...  I  have  no  doubt  also  that  you  will  take  every  reas  nulls  measure 
to  ensure  their  comfort  as  far  as  practicable  in  carrying  on  their  arduous  duties,  and  secure  for 
them  the  resjfect  of  the  native  establislunent  and  people  of  the  country.  ... 

Your  senior  assistant,  Mr.  Johnson,  is  a  worthy,  unassuming,  and  experienced  member  of 
the  Department.  ...  ]\lr.  Douglas,  on  the  other  hand,  is  young  and  inexperienced  and  will 
require  careful  training4. 

And  on  Montgomerie’s  return  to  Kashmir  for  the  second  season  [  221  ]  ; 

Last  year  the  Department  was  so  shorthanded  that  I  was  obliged  to  detach  you  into  the 
field  with  a  smaller  establishment  of  civil  assistants  than  the  usual  complement.  In  fact, 
you  had  only  one  gentleman  of  any  previous  experience. 

I  gladly  embrace  the  opportunity  which  augmented  means. ..afford  to  attach  another  sub- 
assistant,  Mr.  Beverley,  to  your  party.  This  gentleman  has  sen.  ed  for  upwards  ofayearinmy 
headquarters  office,  where  he  has  earned  for  himself  an  excellent  character  for  intelligence, 
zeal,  official  aptitude,  good  conduct,  and  pleasing  address.  ... 

As  to  the  position  occupied  by  our  civil  establishment,  ...  they  are  entitled  to  the  highest 
rank  accorded  to  uncovenanted  servants  of  Government,  and  on  a  full  equality,  therefore,  with 
civil  engineers  and  all  members  of  highly  educated  professions. 

I  oould  have  added  more  new  hands,  but  by  doing  so  I  should  only  tax  your  training  power 
and  thereby  retard  r other  than  accelerate  progress.  When  your  present  strength  is  trained  and 
skilful. ..it  may  be  desirable  to  augment  your  establishment  further8. 
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On  hearing  that  Johnson  had  had  an  accident,  Waugh  promptly  ordered  that 
George  Shelverton  should  be  sent  up  from  the  Jogi  Tila  series  ; 

•  This  will  subject  Mr.  Shelverton  to  a  double  field  Beason,  but  his  zeal  for  the  service  is 
undoubted. ..and  I  rely  with  confidence  on  his  good  spirit  and  readiness.  ...  Mr.  Shelverton’s 
former  experience  in  the  North-West  Himalaya  series,  and  knowledge  of  the  planetable, 
added  to  his  general  ability,  rendered  him  the  most  suitable  person  for  this  emergency1. 
Fortunately  Johnson’s  trouble  was  soon  righted  (  hernia  ),  and  the  Kashmir  Survey 
was  the  gainer  by  Shelverton’s  posting. 

It  was  indeed  with  the  utmost  difficulty  that  the  Surveyor  General  distributed 
a  fair  share  of  trained  assistants  to  the  several  parties,  as  he  thus  explains  to  Strange 
who  was  pressing  for  more  skilled  assistants  on  the  Coast  Series  ; 

When  you  were  under  Major  Renny-Tailyour  on  the  Longitudinal  Series,  ...  I  was  able 
to  give. ..the  experienced... Messrs.  Lane...[  and  ]  Rossenrode.  All  the  rest  were  raw  untrained 
youths — Haycock,  Pierce,  Burt,  McGill.  ...  From  time  to  time  others  were  added,  ...untrained 
or  only  partially  trained.  ...  Of  these  four  there  is  not  one  now  on  the  establishment.  The 
Longitudinal  Series. ..has  not  added  a  single  trained  assistant  to  the  Department.  ... 

The  loss  of  trained  observers  during  the  last  three  years  has  been  unusually  great.  ...  I 
cannot  admit  that  any  urgent  necessity  exists  for  strengthening  your  party2. 

In  his  last  report  to  Government  before  leaving  India  he  reiterates  that  he 
had  to  contend  against  the  greatest  difficulties  arising  from  the  ever  increasing  demand  for 
uncovenanted  employees,  which  has. ..greatly  embarrassed  my  management.  Beginning... with 
the  extension. ..in  the  Civil  Service,  it  has  increased  with  the  accession  of  territory,  ...  the 
Punjab,  Sind,  Nagpore,  Hyderabad,  Ceded  Districts,  and  Oudh,  which  opened  out  succes¬ 
sively  a  wide  field  for  new  employment. 

We. ..begin  at  the  beginning,  taking  our  candidates  fresh  from  the  best. ..schools,  and  train¬ 
ing  them  to  the  special  duties  of  the  Department.  By  this  training. ..they  not  only  acquire  a 
special  knowledge  and  skill  in  their  profession,  but. ..qualifications  invaluable  in  other  depart¬ 
ments  in  which  higher  salaries  are  obtained  with  less  exposure  and  exertion.  ... 

There  has  never  been  any  want  of  eligible  candidates,  although  the  standard  of.. .entrance 
examination  has  been  raised  very  high.  Entering  at  so  early  an  age,  parents  have  been  glad  to 
put  their  sons  in  a  profession  whore  they  will  at  once  earn  a  livelvhood,  receive  good  treatment, 
and  become  qualified  by  the  training. ..for  other  better  paid  employment.  ... 

That  many  have  remained  faithful  to  their  first  profession  is  not  surprising.  These  have 
been  the  best  men  ;  giving  satisfaction,  they  have  acquired  a  love  for  the  work,  and. ..have 
adhered  to  the  path. ..in  which  they  are  appreciated  [  381,  403,  409,  426,  437  ].  ... 

I  should  now  record  the  high  state  of  efficiency  and  excellent  conduct  of  the  whole  Depart¬ 
ment.  The  advanced  state  of  education  in  India  has  enabled  me  to  raise  the  tests  of  qualifica¬ 
tion  on  entrance.  ...  I  have  also  introduced  a  rigorous  system  of  qualification  test  for  promo¬ 
tion  in  each  grade.  ...  These  measures  have  had  the  happiest  effects  on  the  character  and 
efficiency  of  the  Department3. 
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The  scale  of  pay  for  sub-assistants  of  the  Great  Trigonometrical  Survey  had 
been  sanctioned  in  1821  on  Lambton’s  recommendation  [  in,  325,  379  ]  ; 

Principal  Sub-Assistant  sicca  Rs.  400;  or  Company’s  Rs.  418  [  rv,  329  n.4  ]. 

Senior  selected  „  ,,  250  „  ,,  259-12-3 

1st  gTade  after  normal  3  years  ,,  ,,  170  ,,  ,,  177-10-4 

2nd  grade  after  normal  3  years  ,,  ,,  140  ,,  ,,  146-6-7 

3rd  grade,  on  appointment  „  ,,  107  „  „  111-1-0 

A  post  of  Chief  Civil  Assistant  on  Rs.  600  had  been  added  in  1832. 

The  rates  covered  expenditure  on  tents,  transport,  and  horses.  No  extra  trav¬ 
elling  allowance  could  be  drawn,  even  for  journeys  on  transfer  [  rv,  173,  v,  346—7, 
375,  399  ].  For  the  North-West  Himalaya  series  the  Surveyor  General  obtained  a 
special  “mountain  allowance”  such  as  had  been  sanctioned  for  Hodgson  and 
Herbert  in  1817  [  nr,  346-7  ;  v,  35,347  ].  The  sub-assistants  had  to 
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equip  themselves  for  an  expedition  of  7  or  8  months. ..and  be  at  all  times  prepared  for  daily 
marching  in  a  wide  country,  as  well  as  ready  to  encamp  on  the  summits  of  lofty  hills  far  away 
from... villages.  ...  The  estimate  amounts  to  Rs.  108  per  mensem,  and  as  the  pay  of  a  sub- 
assistant  of  the  third  class  is  only  Rs.  107,  ...  it  is  clear  that. ..the  cost  of  travelling  in  the  hills 
exceeds  the  salary,  and  in  the  higher  grades  it  would  absorb  tho  greater  part  of  the  pay.  ... 

Sub  -  assistants  on  former  occasions  were  allowed  to  charge  the  extra  expense  of  transport 
in  contingent  bills,  but  I  do  not  think  that  this  plan  is  calculated  to  work  well  in  an  expedition 
of  lengthened  duration.  ...  I  would,  therefore,  propose  a  Hill  Allowance  of  Rs.  60  per  men¬ 
sem,  in  lieu  of  all  claims  for  transport  of  baggage,  hardships,  and  difficulties.  ...  This. ..leaves 
a  balance  of  Rs.  48  to  be  defraj  ed  by  individuals  out  of  their  own  salaries,  and. ..the  balance 
rather  exceeds  the  nominal  cost  of  carriage  in  the  plains,  as  a  sub-assistant  generally  marches 
with  3  camels,  the  jnonlhly  expense  of  which  varies  from  Rs.  21  to  Rs.  36. 

If,  however,  the  allowance  be  continued  throughout  the  year  it  will  tend  to  compensate  the 
above  defect,  and  provide  also  in  part  for  the  cost  of  equipment. ..suited  to  mountain  service.  ... 

The  16  men  kept  up. ..on  the  proposed  mountain  allowance  will  be  available  for  clearing 
jungle,  ...  cutting  pathways,  ...  raising  platforms,  planting  marks,  and  other  duties.  ...  It  will 
be  mv  duty  to  see  that  the  allowance  is  discontinued  when  circumstances  no  longer  require1. 

The  allowance  was  sanctioned  and  the  Surveyor  General  found  that  other  parties 
pressed  for  similar  concessions.  He  recommended  it  for  Robinson ’8  party  working 
along  the  Jammu  border  [  210,  375  ],  but  not  for  the  longitudinal  series  working 
through  the  Aravalli  Hills  of  Rajputana.  Strange  learned  that  Lane  had  drawn 
such  allowance  in  Sikkim  but  Waugh  einpbaticallj'  declined  to  extend  it; 

The  only  case  in  which  it  is  admissable  is  for  parties  employed  in  the  Himalayas,  who  are 
...obliged  constantly  to  maintain  a  large  establishment  of  cooliee.  Even  for  that  part  of  the 
country  1  am  doubful  of  the  advantage  of  granting  the  allowance,  in  recommending  which  I 
was  very  much  misled  by  Mr.  Lane.  It  has  been  a  fruitful  source  of  difficulty,  envy,  and 
jealousy  ever  since,  and  I  have  determined  not  to  extend  the  precedent,  and  most  certainly 
not  as  far  as  the  locality  in  which  your  party  is  engaged.  ...  The  sub -assistants  must. ..not 
expect. ..all  the  luxuries  which  are  attainable  only  in  level  country. 

After  further  correspondence,  and  special  consideration  of  Rossenrode’s  work 
in  “pioneering  the  way”  across  the  desert  to  Sind,  Government  sanctioned 
a  special  additional  allowance  of  Rs.  30  monthly  to  all  the  sub-assistant  surveyors. ..with  the 
Great  Longitudinal  series. ..for  the  time  during  which  they  may  be  prosecuting  their  duties 
in  the  desert  w  aste  of  Rajputana  and  in  Lower  Sindeh 

This  allowance  was  later  extended  to  the  Bombay  party  for  “Kutch  and  the 
adjoining  tracts”.  It  was  later  raised  to  "Rs.  60,  or  the  same  amount  as  the  Hill 
allowance  and  Assam  allowance”,  on  the  representation  that  the  original  Rs.  30 
"has  been  found  insufficient  in  practice”3. 

In  1858  an  important  concession  was  made  which  permitted  an  assist  ant  to  draw 
two  months  advance  of  pay  when  transferred  “for  the.  convenience  of  the  public 
service”,  and  that  when  directed  to  “join  with  the  least  practicable  delay  applica¬ 
tion  will  be  made  to  Government  for  payment  of  travelling  expenses”4. 

In  1854  the  Surveyor  General  obtained  sanction  to  the  interpolation  of  an 
‘intermediate ’  grade  on  Rs.  220  p.m.,  to  bridge  the  gap  between  the  classes  on  Rs. 
173  and  Rs.  259-12-3.  He  further  recommended  reclassification  of  the  senior 
posts  to  counter  the  drift  to  outside  employment  ; 

The  scale. ..for  the  civil  establishment... was  instituted  many  years  ago  [  403,  403  ].  ... 

The  change  of  designation  of  the  higher  gradeB  from  the  term  Sub -Assistant... to  the  title  of 
Givi]  Assistant  will  be  esteemed  a  great  boon,  indicative  of  elevation  in  the  social  scale.  ...  This 
title  also  leads  gradually  to  the  highest  title  of  Chief  Civil  Assistant.  ...  It  will  produce  a  good 
effect  by. ..encouraging  self-respect  and  a  feeling  of  proper  pride  [  403,  403  ].  ... 

Many  of  the  senior  assistants... have  now  served  upwards  of  22  years,  and  more  than  half 
■that  time  without  any  increase.  ...  It  might  be  arranged  to  improve  their  condition  in  thiB 
respect  without  materially  augmenting  the  present  expense.  ... 

It  was  originally  designed  that  each  Burvey  or  series  should  have  a  commissioned  offioer 
at  its  head,  but  practically  the  Department  has  always  been  under-officered,  and. ..three  or  more 
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parties  have  generally  been. ..under  the  charge  of  the  senior  members  of  the  Civil  establishment. 

In  the  year  1844  a  charge  allowance  of  Rs.  100  per  mensem  was  sanctioned  as  a  remuneration, _ 

whioh  was  considered  a  temporary  command  allowance  [  429  ]*.  ... 

At  the  time,  ...  the  Department,  with  the  exception  of  tho  Bombay  branch,  was  concen¬ 
trated  in  the  Lower  Provinces,  ...  and  when  a  charge  fell  vacant  I  had  no  difficulty  in  assign¬ 
ing  it  to  the  assistant  whose  claims  were  strongest.  ...  The  surveys  are  now  dispersed  from 
Assam  on  the  east  to  Peshawar  on  the  west,  and  to  Karachi  and  Cuttack  on  the  south.  ... 

I  have  always  made  it  a  principle.. .that  in  each  quarter  there  should  be  at  least  one  Civil 
Assistant  at  hand,  a  good  observer,  fit  to  take  charge  in  case  of  accidents*.  Consequent  on 
the  dispersed  state  of  operations. ..it  will  become  embarrassing  to  arrange  the  charge  of  a 
series  with  due  regard  to  seniority  or  other  individual  claims  on  the  one  hand,  and  without 
loss  to  Government  on  the  other.  A  temporary  vacancy. ..may  occur  on  one  side  of  India, 
while  the  senior  Assistant  having  claim  to  a  charge  may  be  with  a  party  on  the  other  side.  To 
transfer  him  for  a  temporary  purpose  may  be  a  great  inconvenienoe.  ...  His  services  may  be 
specially  required  with  the  party  to  which  he  stands  attached. 

During  a  long  journey  from  one  side  of  India  to  another,  his  servicee  are  lost  for  many 
months.  ...  The  loss  of  the  charge  allowance  may  appear  a  hardship  to  the  Benior.  ...  To 
prevent  embarrassment,  ...  the  allowance  of  100  rupees  hitherto  drawn  by  Civil  Assistants  in 
charge,  is... abolished  from  1st  November  1854,  and  in  lieu  thereof  the  pay  of  the  7  senior  Civil 
Assistants  is  augmented  by  fifty  rupees  per  month.  ...  This  increase  of  salary  is  to  cover  all 
claims  whatever  on  account  of  charge  allowance3. 

The  classification  and  salaries  of  the  Civil  staff  now  became  ; 


Chief  Civil  Assistant  Rs.  600 

1  Civil  Assistant  400 

2  Civil  Assistants  350 

4  Civil  2nd  Assistants  300 


Senior  Sub-Assistants  Rs.  215 
1st  class  „  173 

2nd  class  ,,  140 

3rd  class  „  107 


Civil  Assistants  are  eligible  to  be  regularly  appointed  by  selection  to  the  charge  of  a  Survey. 
On  being  bo  appointed  the  Civil  Assistant  wall  receive  a  salary  of  Rs.  450,  and  after  his  first 
season’s  approved  good  service,  he  will  be  entitled  to  the  full  salary  of  Ra.  600  per  mensem  with 
the  title  of  Principal  Civil  Assistant1. 

In  1860  tho  Surveyor  General  recommended  special  allowances  that  would 
bring  the  pay  of  bis  senior  civil  officers  more  in  line  with  that  of  his  military  sur¬ 
veyors,  and  of  uncovenanted  officers  of  other  departments  of  similar  standing  ; 

In  the  year  1856  the  new  code  for  the  Publio  Works  appeared  in  which  a  new  principle  was 
adopted  in  regard  to  the  salaries  of  civil  engineers.  Formerly  a  civilian. ..received. ..an 
amount  equal  to  the  staff  allowance  only  of  military  incumbents.  By  the  new  rules  they 
were  entitled  to  an  amount  equivalent  to  the  combined  military  pay  and  staff  allowances. 
...  In  this  Department  the  inequality  now  existing. ..must. ..deter  candidates  from  presenting 
themselves.  ...  I. ..recommend,  in  justice  to  my. ..civil  assistants  of  the  Survey  Department 
that  they  should  be  admitted  to  equal  privileges  and  prospects.  ... 

I  would  recommend  that  the  Civil  Assistant  Mr.  Hennessey,  who  is  on  the  same  footing 
as  the  military  officors,  should  now  receive  Rs.  250  per  mensem  in  addition  to  his  present  salary, 
whereby  his  salary  would  be  equivalent  to  that  of  a  Lieutenant  holding  the  same  office,  and... 
he  should  also  have  a  prospect  equivalent  to  the  pay  of  a  Captain  with  staff  salary  of  a  1st 
Assistant  after  6  years  further  service. 

For  the  Chief  Civil  Assistant  I  would  recommend  the  pay  of  a  Lieutenant.  For  the  3  Civil 
Assistants  and  extra  Civil  Assistant  I  would  recommend  Rs.  200  in  addition,  being  equivalent 
to  the  pay  of  an  Ensign,  and  to  the  3  Senior  Civil  2nd  Assistants,  including  Mr.  James,  aoting 
Chief  Draftsman,  I  recommend  an  addition  of  Rs.  160.  ... 

Those  recommendations  are  urged  on  the  grounds  of  equalising  the  prospects  of  the  Survey 
profession  with  that  of  the  D.P.  Works  and  other  branches  of  the  Government  services.  ... 

Besides,  ...  while  high  travelling  allowances  are  passed  to  the  members  of  the  Civil  Service 
and  D.P.  Works,  the  members  of  this  Department,  who  are  so  much  more  under  canvass, 
receive  none.  The  rates  ruling  in  other  departments  are  6,  4,  and  3  rupees  a  day.  To  place 
my  Department  on  a  footing  of  simple  equality  the  same  rates  will  be  necessary3. 

Government  refused  to  make  any  increases  that  would  involve  increase  of 
expenditure,  and  the  Military  Auditor  General  pointed  out  that  the  salaries  had. 
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been  fixed  in  1833,  not  in  “ancient  times”  [  376,  383, 399].  The  Surveyor  General 
retorted  that  the  order  of  1833  merely  confirmed  the  old  salaries  which  dated  from 
Lambton’s  days  and  added  the  post  of  Chief  Civil  Assistant ; 

In  fact,  the  salaries  were  virtually  reduced  4|  per  cent  by  the  substitution  of  aonat  for 
ticca  rupees  [  1  :  274,  n.3  ],  and  therefore,  pro  tanto,  actually  stand  lower  than  in  anoient  times. 
In  1833,  ...  although  that  was  a  period  of  great  retrenchment,  it  was  admitted  by  His  Excellency 
Lord  William  Bentinck,  that  the  salaries  of  Surveyors  were  already  so  low  that  no  reduction 
could  be  made.  They  were,  therefore,  left  as  they  had  been  first  fixed. 

It  was  not  until  a  little  after  1833  that  the  competition  began  from  which  the  Survey 
Department  has  continued  ever  since  to  suffer  [  403-4  ].  ...  Seeing  the  reality  of  this  competi¬ 
tion  in  the  market  for  educated  labour,  the  Civil  Service  and  Departments...have  all  raised 
their  terms,  while  the  Survey  alone  remains  nearly  in  its  primeval  state  as  regards  salaries 
[  399  ].  ...  No  less  than  35  secessions  have  taken  place  of  experienced  hands,  the  result  being 
retardation  of  progress  and  increase  to  the  real  cost  of  the  work.  ...  The... Principal,  Roorkee 
College,  states  clearly.. .that  none  of  its  students  would  take  service  in  the  Survey  Department 
because  the  pay  and  prospects  were. ..inadequate.  ... 

I  would.. .offer  my  respectful  advice  that  the  arrangement.. .of  extending  the  hill  and  equip¬ 
ment  allowance  to. ..the  Department  generally  should  be  sanctioned... to  prevent  secessions1. 
By  1862  these  recommendations  had  been  sanctioned,  but  the  equipment  and  hill 
allowances  had  not  been  extended  to  the  whole  Department2. 

In  June  1862,  the  first  twelve  of  the  civil  establishment  stood  thus  ; 


C.  R.  Lane  Chief  Civil  Assistant  Rs.  600 

J.  W.  Armstrong  Civil  Assistant  460 

W.  H.  Scott  Chief  Draftman,  Dehra  Dun  450 

R.  Clarkson  Civil  Assistant  400 

.T.  O.  NicolsoD  „  450 

W.  C.  Rossenrode  „  373 


H.  R.  Duhan  Extra  Civil  Assistant,  Personal 
Assistant  to  STS.  Rs.  370 


J.  Da  Costa  Civil  2nd  Assistant  302-12-3 
G.  H.  W.  Shelverton  „  300-12-3 

N.  A.  Belletty  „  309-12-3 

C.  J.  Cartv  „  339-12-3 

W.  H.  JohnsoD  „  309-12  3 


There  were  also  30  sub-assistants  drawing  from  Rs.  107  upwards  [405  ]. 

In  1854,  following  the  death  of  George  Logan,  Hennessey  was  advanced  to  “the 
senior  division”  as  2nd  Assistant,  and  again  in  1858  to  1st  Assistant.  Two  years 
later  Henry  Keelan  also,  who  had  been  permanently  appointed  to  charge  of  a  party, 
was  advanced  to  the  full  status  of  1st  Assistant  to  fill  the  vacancy  caused  by  the 
retirement  of  Major  Strange.  Waugh  thought  the  younger  military  officers  were 
as  yet  too  junior  for  promotion  from  2nd  class, 

and  it  is  found  inconvenient  to  have  several  offioers  nearly  of  the  same  standing.  ...  I  think 
it  would  be  a  good  opportunity  to  afford  some  encouragement  to  the  Civil  Asaistants...by 
transferring  this  vacancy  to  that  branoh.  ...  I  have  shewn  the  great  discouragement  the  Civil 
Assistants  have  experienced  on  account  of  the  inadequacy  of  their  salaries,  and  the  great 
expenses  they  are  subjected  to  in  constant  travelling.  At  the  same  time  several... hold  charge 
of  series,  and  perform  all  the  duties  entrusted  to  military  1st  Assistants  in  suoh  commands. 

Mr.  Henry  Keelan,  in  particular,  has  held  oharge  of  a  party  for  several  years,  during  which  he 
has  distinguished  himself  by  his  ability,  zeal,  and  judgement.  Indeed,  he  has  given  me  so 
mu  oh  satisfaction  as  an  observer  and  successful  triangulator  that  he  has  been  employed  in  the 
most  important  operations  and  highest  olass  of  observations.  He  is  now  oonduoting  the 
Rahoon  meridional  series,  a  charge  precisely  analogous  to  that  held  by  military  1st  Assistants.  ... 

I. ..recommend  Mr.  Henry  Keelan  for  promotion  to  the  vacant  situation  of  1st  Assistant, 
to  whioh  a  salary  of  Rs.  618  per  mensem  is  attached,  and  I  would  recommend  Mr.  William 
Charles  Rossenrode,  a  most  able  and  distinguished  2nd  Assistant  of  22  years  standing,  for 
promotion  to  the  grade  of  Civil  Assistant  on  a  salary  of  Rs.  373  per  mensem,  whioh  will  be 
vacated  by  Mr.  Keelan’s  advancement. 

The  measures  will  in  no  way  inorease  the  present  cost  of  the  o.t.  Survey,  while  they  will 
be  most  beneficial  to  the  Department  on  aooount  of  the  encouragement  they  will  give  to  the 
meritorious  and  hard  working  civil  establishment3. 

This  advancement  of  specially  selected  civil  assistants  to  equal  departmental 
status  with  military  commissioned  officers  had  indeed  a  most  wholesome  effeot  on 
the  civil  staff.  However  humble  the  role  of  the  junior  sub-assistant,  he  now  had 
some  hope  of  rising  beyond  the  subordinate  grades.  The  opening  up,  however,  of 
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such  opportunities  sometimes  led  to  complaints,  and  there  were  from  time  to  time 
occasions  when  an  old  and  tried  civilian  resented  a  charge  being  given  over  his 
head  to  a  young  and  inexperienced  military  officer.  The  Surveyor  General  had 
to  remain  the  sole  judge. 


Work 

Whilst  the  officer  in  charge  of  a  principal  series  was  responsible  for  the  lay-out  of 
triangles  and  selection  of  stations — made  all  “final”  or  working  observations — and 
took  a  leading  part  in  computations — he  allotted  definite  tasks  to  his  three  or  four 
assistants.  To  the  most  experienced  it  was  usual  to  entrust  the  approximate 
series  in  advance,  which  involved  the  selection  of  stations  to  form  symmetrical 
triangles,  and  the  observation  of  sufficient  angles  to  give  approximate  positions. 
One  or  more  assistants  were  deputed  to  clear  the  rays,  build  platforms  and 
towers,  and  conduct  minor  or  secondary  triangles,  either  for  ray-trace  lay-out,  or 
for  the  fixing  of  secondary  points  [  98-113,  117-20  ].  It  was  the  general  practice 
to  employ  the  last-joined  assistant  as  recorder  and  observatory  assistant,  and  the 
officer  in  charge  was  thus  able  to  train  him  personally  in  the  elementary  duties 
of  observation  and  recording,  the  various  processes  of  taking  out  the  angles  and 
computing,  and  care  and  maintenance  of  instruments  [  116-7  ]• 

The  Surveyor  General  writes  to  Hill  on  his  taking  over  charge  of  the  Coast 
Series  with  four  assistants  [  22  ]  ; 

The  senior  of  these,  Mr.  Clarkson,  bears  a  deservedly  high  character  for...akill  in  his  pro¬ 
fessional  duties. ..and  uniform  success  in  all  his  undertakings.  ...  During  the  last  year  and 
a  half  he  had  the  honour  to  conduct  the  Maluncha  meridional  series  under  peculiarly  arduous 
circumstances,  and  acquitted  himself... to  my  entire  satisfaction  [  14  ].  Although  suffering  from 
illness  himself,  and  with  the  greater  portion  of  his  establishment  prostrated,  ...  he  persevered 
with  unflinching  constancy  until  he  carried  the  series  beyond  the  region  of  pestilence  and 
disease.  ...  In  all  oases  of  difficulty  you  will  find  hiralikean  additional  right  hand  [415-6].  ... 

Messrs.  Kirwan  and  James  [  w.r.n.  ]  have  both  served  some  years  in  the  department, 
and  have  acquired  a  practical  knowledge  of  several  parts  of  their  duty,  so  that  you  will  find 
them  immediately  available  for  work.  Mr.  Lawrence  has  only  lately  joined,  but.. .under  able 
guidance  and  tuition  promises  to  become  an  efficient  servant  of  the  State.  ...  You  will  pay  the 
greatest  attention  to. ..these  young  men,  with  the  view  of  their  being  fully  trained  up  in  every 
branoh  of  their  profession,  and  instilled  with  good  principles  and  habits.  ... 

Keep  your  sub-assistants  fully  informed  respecting  all  your  movements  and  intentions. 
Without  a  clear  knowledge  and  conception  of  your  plans  they  cannot  co-operate  with  you  effec¬ 
tually,  ...  nor  oan  they.. .work  zealously  and  judiciously  in  furtherance  of  the.. .work.  It  is 
more  particularly  your  duty  to  keep  your  senior  assistant  apprised  of  your  plans  and  inten¬ 
tions,  so  that  in  case  you  yourself  fall  sick,  he  may  be  able  to  carry  on  the  work  systematically 
without  undoing  or  redoing  any  part.  ...  During  the  past  season  all  your  sub -assistants  seem 
to  have  been  kept  in  profound  ignorance  of  your... intentions1. 

In  approving  Du  Vemet’s  proposal  to  leave  his  sub-assistants  at  Allahabad 
whilst  the  rest  of  the  party  moved  to  Dehra  Dun,  Waugh  expressed  sympathy  for 
their  request  to  be  left  in  comfortable  quarters  during  the  rains  [  366,  368  ]  ; 

Their  prayer  is  a  very  reasonable  one,  and. ..they  are  entitled  to  much  consideration  after 
so  many  years  of  toil  and  privation,  and  more  particularly  after  so  successful  a  performance 
as  that  of  last  season,  which  oould  not  possibly  have  been  brought  to  a  satisfactory  conclusion 
without  extraordinary  exertions,  zealously  and  heartily  rendered.  ... 

Mr.  MuLheran  is  more  particularly  deserving  of  consideration,  as  he  has  invariably  been 
associated  with  success  [  416  ].  ...  I  am  very  glad  that  it  is  in  my  power  to  oomply  with  their 
request  without  injury  to  the  publio  service.  ...  I  have  that  confidence  in  the  sub-assistants 
of  the  g.t.  Survey  as  a  body  that  I  am  persuaded  they  would,  when  called  upon,  make  every 
personal  sacrifice  for  the  honour  and  suooess  of  the  Department,  and  willingly  follow  their 
officers  through  any  dangers  and  difficulties.  No  olass  of  men  in  India  go  through  more 
hardships  and  privations,  and  none  are  more  oheerful,  ...  obedient  and  loyal3  [  381  ;  t-page  ]. 
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Armstrong  had  been  a  first  class  surveyor  in  his  younger  days  but  lost  energy 
as  he  grew  older  [  415  ].  He  could  certainly  write  an  amusing  letter,  such  as  the 
following  to  Logan  from  the  Hurilaong  series  in  March  1849  [  13  ]  ; 

I  have  but  a  short  time  ago  returned  from  a... fatiguing  minor  survey  which  had  kept  me 
from  camp  and  its  little  comforts  from  sunrise  till  near  sunset.  ...  The  Hurilaong  series  some¬ 
how  is  fated  to  labour  under  difficulties.  ...  Not  only  has  Terry  left  me,  but  Mr.  Belletty  has 
thought  proper  to  fall  ill  too,  and  is  gone  off  to  Benares  for  medical  aid,  whilst  I  am  left  alone 
unscathed  by  any  complaint  but  that  of  being  actually  “three  persons  rolled  into  one",  a 
corporation  which  it  requires  time  to  see  whether  my  slim  figure  will  be  able  to  carry. 

I  have  lately  often  wished  I  had  a  baboo  like  yours  to  assist  me,  and  I  will  try  my  best 
now  to  procure  one  to  do  some  of  the  drudgery  of  the  office,  and  a  little,  even,  of  the  observatory 
work.  ...  I  am  thinking  how  I  shall  manage  to  get  through  my  azimuthal  observations  next 
month  alone.  ...  If  the  worse  comes  to  the  worst  I  shall  make  bold  to  become  acquainted  with 
some  of  the  Christian  planters  hereabouts,  and  get  one  of  them  to  lend  me  a  hand.  ... 

About  John  Rossenrode  coming  out  to  me,  I  must  cry  “pardon”  with  the  best  grace  I  can, 
for  I  si  mil  never  be  able  to  manage  him  if  you  have  failed.  There  was  in  your  treatment  of 
him  as  much  of  kindness  and  conciliation  as  should  have  made  even  his  incorrigibility  good, 
but  he  seems  quite  impervious  to  such  treatment.  ...  I  should  think  Capt.  Du  Vemet’s  series 
would  just  do  his  business  for  him  one  way  or  the  other  [413  ]. 

I  should  think  you  will  complete  a  good  portion  of  the  North  Longitudinal  series  by  the 
time  you  close  work,  and  it  is  likely  you  will  have  Masuri  for  your  quarters  next  rains.  Crip¬ 
pled  as  I  am,  I  would  have  muoh  liked  your  coming  here  where  we  are  to  oanton,  for  more 
reasons  than  the  advantage  of  having  your  advice  in.. .my  computations. 

I  have  doubts  whether  Terry  will  go  to  the  Hills  for  change  of  air.  ...  The  long  period  (  10 
monthB  )  ho  proposes  being  absent. ..is  to  be  on  full  pay  for  3  months,  and  Bhould  his. ..health 
require  a  prolongation  of  leave  he  will  get  it  on  half  pay.  Now,  Terry  is  such  a  spendthrift 
that  half -pay  will  never  do  for  him  in. ..Masuri,  and  I  should  not  wonder  if  he  is  driven  to  return 
to  the  series  from  Allahabad  after  his  three  months  are  out.  ... 

I  have  three  more  hill  stations  and  four  tower  stations  to  observe  at  before  I  close  this 
season.  ...  The  Soane  is  a  great  bother  to  me  on  account  of  its  sands,  and  already  the  drifts 
when  the  wind  blows  are  anything  but  adapted  for  long  views.  ...  However,  ...  there  are 
hopes  of  some  good  change  in  the  weather  between  this  and  May  next. 

Pray  remember  me  to  the  johnny’s  with  you.  I  am  sorry  to  hear  of  poor  Hennessey 
having  been  ill.  He  is  a  good  boy,  and  though  he  is  either  too  lazy  or  too  busy  to  writh  to  me, 
I  have.. .much  anxiety  on  his  account1. 

It  took  Hennessey  several  months’  leave  to  recover  his  health,  and  he  was  ill 
again  when  on  minor  triangulation  in  the  Punjab  two  years  later  [  37  ]  ; 

For  now  nearly  three  months... I  have  been  suffering  most  oruelly  from  ill  health,  until  at 
last  my  existence  has  become  perfect  misery,  ...  and  this  though  I  have  denied  myself  every 
indulgence.  ...  The  irregular  and  trying  life  I  lead  nullifies  the  effeots  of  both  care  and  medi¬ 
cines.  ...  I.. .beg  to  resign  my  situation  in  the  Great  Trigonometrical  Survey  of  India.  ... 

I  have  struggled  on  thus  far,  enduring  misery  that  might  be  deemed  fabulous,  and. ..will 
I  hope  be  able  to  oonolude  the  survey  of  the  Ravee  at  Lahore,  beyond  whioh  the  effort...would 
be  both  bootless  to  the  publio  service,  and  deeply  injurious  to  my  health.  ... 

Though  the  exposures  to  the... pestilential  traots  of  country,  and  inolemenoies  of  weather- 
have  reduced  me,  at  my  early  age,  to.. .a  confirmed  valetudinarian  existence,  I  cannot  cease 
to  remember  with  feelings  of  emotion  the  Department  to  whioh  has  been  devoted  an  entire 
stage  of  my  life,  ...  from  my  boyhood  to  my  prime®. 

He  recovered  hie  health  and  stayed  on  happily  in  the  Department ;  with  seden¬ 
tary  employment  at  Dehra  Dun  and  Mussoorie  [  343-4,  416-7  ]. 

Thorough  training  was  of  the  utmost  importance,  and  during  the  recess  season 
of  1865  Strange,  as  Astronomical  Assistant,  was  direoted  to  initiate 
the  young  gentleman  at  headquarters  recently  admitted  to  the  Department8...into  the  rough 
adjustment,  use,  and  maintenance... of  the  vernier  olass  of  theodolite,  from  6  inches  to  14  inches 
in  diameter.  ...  The  olass.. .will  meet.. .twice  in  a  week,  say  Monday  and  Thursday  mornings, 
weather  permitting,  or...in  the  afternoon.. .in  the  observatory  [  138,  343  ]*.  ... 

Married  men  were  not  welcomed  as  3rd  class  sub-assistants,  and  the  Surveyor 
General  writes  to  Paschoud,  whose  married  state  had  not  been  disolosed ; 
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My  objection  to  married  men  entering  the  Trigonometrical  Survey  are  founded  solely  on 
a  consideration  of  the  difficulties  which  persons  so  circumstanced  experience  in  maintaining 
themselves... on  the  salary  of  the  junior  grade  ;  added  to  which  it  is  also  difficult  for  them  to 
devote  their  whole  attention  to... their  duties.  ...  I  could  not  conscientiously  have  recom¬ 
mended  your  appointment  if  I  had  been  previously  aware  that  you  were  a  married  man. 

Now,  however,  that  you  are  a  servant  of  Government,  it  would  not  be  proper  to  allow 
any  private  circumstance  to  influence  my  opinion  of  your.. .discharge  of  your  duties.  ...  If  it  i3 
your  wish  to  resign,  ...  make  a  formal  application1. 

Paschoud  resigned  the  following  month  but  was  re-admitted  later  in  the  year 
after  further  examination  in  mathematics ;  the  Surveyor  General  consented  !!to 
overlook  the  past”.  Five  years  later  Paschoud  took  his  own  life. 

We  may  here  note  the  monthly  budget  put  forward  by  an  Assistant  Revenue 
Surveyor  who  was  pressing  for  promotion  from  a  salary  of  Rs.  150  p.m.  ; 

My  family  at  present  consists  of  my  wife,  self,  and  child  12  months  old,  and  I  expect  an 
increase  before  two  months  expire.  I  have.. .inserted  every  item  of  monthly  expenditure,  and 
you  may  object  to  some  of  them,  such  as  brandy  and  wine,  and  cigars.  ...  The  labourer  who 
earns  a  shilling  a  day  spends  his  penny  to  raise  his  spirits  after  the  toil  of  the  day,  and  not 
possessing  the  means  to  drink  beer  or  wine,  I  use  spirits.  ...  I. ..dare  not  deny  my  wife  the 
common  necessaries  of  life  when  she  did  not  want  a  few  of  the  luxuries  before  she  married. 

To  my  aged  grandmother  Rs.  10  £'ook  Rs.  .5  Sweeper  Rs.  4-8 

Subscription  for  my  wife  „  10-14  Ayah  „  5  Chowkidar  „  4 

Khitmutgar  &  Bearer  ,,  6  Washerman  ,,  6  Waterman  ,,  4 

26-14  16  12-8  65-6 

Table  expenses,  including  sago,  etc.,  for  child,  tea,  bread,  and  butter  ...  Rs.  30 

House  Rent,  at  an  average  the  whole  year  round  ...  ...  ...  „  30 

3  bottles  of  brandy ;  60  oigars,  and  occasionally  a  bottle  of  sherry  ...  .  8 

Amount  of  salary  „  150  Total  Rs.  123-6 

When  30  rupees  are  mentioned  as  house  rent  the  whole  year  round,  travelling  expenses 
whilst  in  the  mufussil  are  included2. 

Protest  against  Sunday  work  was  occasionally  raised  as  a  nuisance  value,  rather 
than  with  any  genuine  conviction  [  rv,  378,  395  ],  and  Waugh  thus  states  the  case 
for  O.T.S.  parties  treating  Sunday  as  a  working  day  during  the  field  season  ; 

The  practice  dates  from  the  origin  of  the  Great  Trigonometrical  Survey.  From  the  nature 
of  the  climate,  ...  the  duration  of  the  field  season  is.. .more  or  less  limited,  and  it  is  sometimes 
extremely  dangerous  to  prolong  the  stay  of  a  party  in  the  field.  For  this  reason  it  has  always 
been  an  object,  not  to  lose  a  single  day  in  the  field  lest  the  health  of  the  party  should  suffer. 
There  are  many  instances  on  record  of  serious  oonsequenoes  ensuing  from  the  loss  of  a  single 
day.  Mr.  Joseph  011iver...was  detained  a  month  at  a  station  to  complete  a  single  set.  ... 

The  institution  of  the  Sabbath  was  introduced  as  a  day  of  rest  for  man  and  beast,  but  during 
the  course  of  the  field  season  there  are  many  days  when  halts  are  compelled  by  reason  of  hazy 
weather  and  other  circumstances.  There  is,  therefore,  usually  no  urgent  want  of  rest.  On 
the  other  hand  there  is  no  possibility  of  attending  church  on  Sundays  in  the  jungles,  while 
the  duties  executed.. .need  not  in  any  way  interfere  with  private  devotion. 

The  business  of  the  Trigonometrical  Survey  in  the  field  is  not  a  matter  of  routine  like 
ordinary  land  surveying,  or. ..office  work.  ...  Our  work  is  dependent  on  climate  and  weather 
and  can  only  be  carried  on  successfully  by  availing  oneself  of  favourable  opportunities.  ... 

The  g.t.  Survey  is  not  a  solitary  instance  of  such  works  of  necessity  being  performed  by 
Christians.  Ships  are  worked  on  Sundays,  and  observations  are  taken  for  the  purposes  of 
navigation,  ...  as  well  as  ordinary  domestic  duties  in  every  day  life.  ...  No  necessity  can  be 
greater... than  that  of  withdrawing  a  party  as  speedily  as  possible  from  an  unhealthy  tract.  ... 
The  average  field  season  is  7  months  ;  on  the  Coast  Series  it  is  less.  But  it  is  easy  to  oaloulate 
that  if  one  day  in  seven  were  wasted  in  idleness,  the  party  would  be  detained  in  the  field  nearly 
a  month  longer,  to  the  prejudice  of  their  health3. 

On  the  Madras  revenue  survey  Priestley  protested  without  avail  against  a 
Government  order  forbidding  Sunday  work.  He  feared 

that  the  annual  outturn... would  thereby  be  reduced  about  150  square  miles  for  the  whole 
number  of  ameens,  and  that  the  rest  on  Sundays  would  only  afford  the  latter  an  opportunity 
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of  quitting  thoir  work,  and  going  about  to  see  their  friends  at  a  distance,  the  fatigue  of 
which  would  unfit  them  for  the  next  day’s  work1. 


Misconduct 

Since  the  great  majority  of  the  civil  assistants  vrere  recruited  as  school  boj's  of 
14  to  ]  6  years  of  age,  it  is  not  surprising  that  there  were  occasional  instances  of 
misbehaviour.  A  very  small  number  turned  out  to  be  thorough!}’  unsatisfactory, 
either  from  idleness  or  persistent  lack  of  discipline.  These  young  men,  as  well  as 
those  .unsuited  to  the  work  in  a  professional  way,  were  generally  recognized  in 
the  course  of  the  first  year  or  two  and  discharged,  or  persuaded  to  resifn.  No 
officer  who  had  but  three  or  four  assistants  could  tolerate  continued  idleness, 
misbehaviour,  or  ineptitude  of  one  of  them.  Provision  was  marie  for  such 
early  weeding. 

Young  men  from  city  life,  especial!}’  life  in  Calcutta,  were  seldom  suited  to  the 
hard  life  of  a  surveyor  in  the  jungle,  and  Waugh  writ  es  from  Calcutta  ; 

Leave  of  absence  is  always  injurious  to  the  interests  of  the  Department,  and  I  am... reluctant 
to  grant  it,  but  more  particularly  to  visit.  Calcutta,  which  is  the  very  last  place  I  should  ever 
wish  a  surveyor  to  come  to.  A  short  residence  here  is  utterly  destructive  of  all  the  good 
habits  of  our  Department,  engenders  luxurious  taste  and  expensive  habits,  whereby  a  surveyor 
is  rendered  thoroughly  inefficient.  The  people  here  are  a  poor  set  compared  with  our  manly 
and  vigorous. ..sub -assistants,  who  are  certain  of  corruption  in  such  a  place5  [  438  ]. 

A  taste  for  expensive  living  was  sure  to  lead  to  trouble,  to  the  borrowing  of 
money  and  the  burden  of  debt.  The  borrowing  of  money  from  the  money-lending 
caste  of  kh-alasis  was  a  particularly  objectionable  offence,  to  be  severely  punished 
[  tv,  374]-  The  brightest  and  most  intelligent  boy  could  never  make  a  good  worker 
in  the  wilds  if  he  was  always  hankering  for  the  fleshpots,  or  worried  by  debt;  “those 
who  do  not  practice.. .self-denial  can  never  expect  to  rise  to  stations  of  confidence”*. 

Lack  of  discipline  was  particularly  undesirable  in  a  small  unit  such  as  a  triangu¬ 
lation  party,,  where  strenuous  work  and  constant  fever  under  solitary  conditions 
in  the  wilds  would  often  lead  to  frayed  tempers.  Reginald  Walker,  but  recently 
given  charge  of  a  party,  reported  George  Terry,  his  senior  assistant  of  14  years 
service,  for  insolent  behaviour,  submitting  “voluminous  correspondence”  that  had 
passed  between  them.  Waugh  had  much  regard  for  Terry  but  could  not  overlook 
such  misconduct ;  he  writes  to  Walker  ; 

Mr. Terry. ..has  taken  offence  at  your  treatment  of  him  from  the  very  beginning  ;  ...  after 
brooding  for  months  over  slights. ..either  fancied  or  real,  his  temper  got  the  better  of  him. 
Mr.  Terry  has  served  14  years  in  this  Department ;  ...  his  conduct  has  been  invariably  correct, 
his  demeanour  respectful,  and  his  character  strictly  honourable.  Although  he  has. ..for  the 
most  part  been  employed  under  my  own  orders,  he  has  also  served  under  Captain  Kenriy  and 
Mr.  Logan,  and  we  had  only  one  opinion  of  him.  ... 

He  has  no  valid  reason  to  object  to  the  Btvle  of  your  letters  ;  ...  even  admitting  all  he 
advances,  still  it  cannot  justify.. .his  disrespectful  behaviour.  ...  I  have  therefore... removed 
him  to  the  Gurwani  Series,  in  which  party  he  will  be  placed  under  a  senior  sub-assistant  and... 
stand  2nd  instead  of  lBt.  ... 

Although. ..Mr.  Terry  has  no  right  to  complain  of  the  style  of  your. letters,  ...  they  appear 
to  me. ..to  be  needlessly  dictatorial  in  tone,  and  verging. ..upon  the  bounds  of  civility.  ...  1 
think  bo  dictatorial  a  style  is  inappropriate  as  addressed  to  civilians,  and  more  particularly 
to  the  sub -assistants  of  this  Department,  who  as  a  body  are. ..remarkable  for  their  correct 
behaviour  and  loyal  disposition.  ...  The  rule  in  this  Department  is  that  the  simple  expreasion 
of  a  wish  on  the  part  of  a  superior  is  considered  tantamount  to  an  order.  ... 

Idleness. ..could  only  have  been  temporary,  and  consequent  on  the  very  hard  labours  pre¬ 
viously  undergone — a  relaxing  of  a  bow  long  stretched.  Considering  the  quantity  of  work 
-executed  by  your  party  last  season,  it  is  clear  that  all  must  have  worked  hard4. 

Waugh  at  the  same  time  reproved  Torry  for  “a  very  improper  display  of  temper”  ; 

'Mad.  Sel.,  rixuv  (  185  ),  31-S-59.  *  DDn.  496  (  252  ),  SG.  to  Logan,  20-5-41.  *  cl.  25-3-36; 
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You  say  that  Lieutenant  Walker  never  behaved  towards  you  in  the  same  kind  manner 
that  you  were  treated  by  Captain  Re  any  or  Hr.  Logan,  or  myself,  but  was  it  reasonable. ..to 
expect  the  same. ..consideration  from  a  perfect  stranger  as  from  those  with  whom  you  have 
for  years  been  intimately  associated  7  . 

I  knew  you  as  a  little  boy  of  14  years  of  age,  and  you  have  grown  up  to  manhood  under 
my  eye.  You  have  accompanied  me  in  many  wanderings,  and  we  have  passed  together  through 
several  eventful.. .scenes  ;  ...  we  have  treated  you  more  as  a  parent  would  a  son.  ...  You  can¬ 
not  reasonably  expect  the  same. ..indulgence  from  a  perfect  stranger.  Lieutenant  Walker 
knew  you  only  as  his  head  assistant.  ... 

Let  us  hope  that  under  Captain  Du  Vemet  you  will  shew  that  your  former  good  conduct 
was  not  merely  the  result  of  serving  under  certain  officers,  ...  more  their  merit  than  your  own1. 
Two  years  later  Terry  got  into  trouble  through  twice  assaulting  villagers  in  the 
Gorakhpur  District.  This  was  reported  by  the  N.w.p.  Government  and  the  Govern¬ 
ment  of  India  ordered  his  dismissal2. 

Amongst  the  very  few  individuals  of  quarrelsome,  turbulent,  disposition  were 
John  Rossenrode  [  iv,  345  ] — -son  of  that  excellent  surveyor,  William,  and  brother  of 
the  equally  valued  assistant  William  Charles  [416] — and  Charles  Olliver,  son  of 
Joseph,  who  had  so  long  and  distinguished  a  survey  career  [  m,  491  ]. 

Waugh  describes  John  Rossenrode  as  an  inveterate  grumbler  and  serious  trouble¬ 
maker,  with  an  “intriguing  and  discontented  spirit,  ...  the  moving  spirit  of  evil  in 
my  camp”.  He  passed  him  over  for  promotion  in  1850  and  transferred  him  to  the 
•  Bombay  party  from  which  he  resigned  in  1852  [  103,  193  ].  Thirteen  years  later 
Rossenrode  begged  without  result  for  re-employment ; 

I  have  passed  from  loving  the  ways  of  folly,  sin.  and  death  to  that  of  virtue,  light  and 
life,  and,  thinkinc  that. ..I  may  be  enabled  once  more  to  fill  a  post  in  the  Great  Trigonomet¬ 
rical  Survey... usefully,  and  so  return  to  my  old  profession. ..to  end  my  earthly  labours.  I  am 
a  family  man  of  wife  and  three  children’. 

Charles  Olliver  was  responsible  for  trouble  in  the  Coast  Series  under  Clarkson, 
and  the  Survej'or  General  noted  that  his  manners  had  never  been  good  ; 

During  the  cold  season  of  1848—49  he  was. ..with  Captain  Du  Vemet’s  party  in  the  Kohistan 
Jalandar,  and .. .happened  to  fall  into  the  hands  of  the  insurgents  by  whom  he  was  detained 
about  a  week  [  35,  474  ].  ...  Beyond  the  inconvenience  and  discomfort  incidental,  ...  I  am  not 
aware  that  he  suffered  in  any  way,  and  for  the  loss  of  his  baggage  he  received  compensation.  ... 
The  whole  adventure  seems  to  have  had  the  bad  effect  of  turning  his  head,  so  that  from  this 
time  he  began  to  consider  himself  a  hero  of  romance.  ... 

During  the  ensuing  season  of  1850. ..Sir  Henry  Lawrence,  k.c.b.4,  President  of  the  Board 
of  Administration  [272  n.3  ],  happened  to  be  passing  that  way,  and  called  at  the  sub-assistant’s 
tent,  ...  making  enquiries  about  his  work.  Mr.  C.  Olliver,  far  from  appreciating  the  con¬ 
descension  of  the  Chief  Authority  in  the  Punjab  and  rendering  the.  information  sought  for, 
was  uncivil  and  disputod  Sir  Henry’s  right  to  interfere.  ... 

I  need  hardly  add  how  deeply  mortified  I  felt  on  learning  that  a  member  ofi  the  Depart¬ 
ment  under  my  control. ..had  been  guilty  of  gross  disrespect  towards  a  personage  of  Sir  Henry 
Lawrence’s  high  position.  ...  Mr.  C.  Olliver  being  at  that  time  at  my  headquarters,  I  sent  for 
him  and  recommended  him  to  make  a  written  apology.  This  he  positively  declined  to  do. 

The  official  complaint  made  to  Du  Vemet  from  Lahore  stated  that 
the  President  of  the  Board  observed  that  Mr.  Olliver.. .had.. .permitted  to  be  cut  almost 
the  whole  of  a  pespul  tree  close  to  his  tent.  ...  When  reproved  for  so  offending  the  prejudices 
of  the  people,  Mr.  Olliver,  instead  of  expressing  regret,  was  disposed  to  be  uncivil  ;  on  which 
account  the  Prasidont  desired  the  tehsildar  who  was  present  to  report  the  circumstance  to  the 
Magistrate  of  Kangra.  ...  A  person  who  would  wilfully  destroy  a  peepul  tree  for  fodder  for 
his  cattle. ..is  likely  enough  to  commit  other  outrages  on  the  feelings  of  the  people5. 

Olliver  was  thereupon  transferred  to  the  Coast  Series,  and  shortly  afterwards 
started  -writing  a  series  of  anonymous  letters  impugning  the  work  and  character  of 
Hill,  the  officer  in  charge.  The  authorship  of  these  letters  was  firmly  pinned  on 
him,  and  in  view  of  his  generally  insubordinate  behaviour  he  was  requested  to  resign, 
which  he  did  during  1852*. 
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George  Howard  [431]  was  a  more  picturesque  sinner.  The  local  magistrate 
complained  that  he  had  ridden  “ furiously. ..on  a  large  black  horse  through  the 
town  of  Yizagapatnam,  and  evidently  the  worse  for  liquor,  ...on  Sunday  afternoon”. 
Howard  replied  that  he  was  not  intoxicated,  but  that  the  horse  was  a  new  one. 
A  local  tradesman  complained  that  Howard  had  visited  his  house  in  a  drunken  state 
and  demanded  admittance.  He  threatened  to  beat  the  servant  and  enter  the  house 
with  his  horse.  The  animal  came  up  two  of  the  steps  and  backed,  and  “Mr. 
Howard  made  use  of  very  improper  language”.  Howard  gave  a  lengthy  reply 
written  on  black-edged  paper,  in  beautifully  neat  handwriting.  He  resigned  a 
year  later!. 


Successful  Careers  • 

George  Logan  was  quite  the  most  successful  of  all  the  civil  assistants  of  the 
g.t.s.  ;  coming  out  to  India  in  1830  at  the  age  of  21  he  was  fitted  into  a  temporary 
post  at  the  Calcutta  observatory  where  he  did  bo  well  that  by  1843  Everest  had 
given  him  permanent  charge  of  a  field  party  [  iv,  380].  Without  being  a  mathema¬ 
tician  he  had  a  flair  for  practical  geodetic  work,  and  produced  results  of  the  highest 
order.  His  organization  and  control  worked  smoothly  and  efficiently,  and  Waugh 
considered  his  party  the  very  best  training  ground  for  his  young  officers,  and  Logan 
himself  “a  ver}r  valuable  example  to  a  debutant”2.  His  death  in  1854  was  a  great 
loss  to  the  Department  and  shock  to  Waugh  personally. 

William  James  and  John  Peyton  had  both  been  several  years  in  the  Depart¬ 
ment  before  Everest’s  return  in  1830.  James  joined  the  Revenue  Survey  under 
Hodgson  in  1821  [  m,  363];  he  was  transferred  to  the  g.t.s.,  in  1832,  and  did 
valuable  work  on  the  Budhon  series  and  then  on  the  Great  Arc  until  given  charge  of 
the  Gora  series  just  before  Everest’s  departure  [  rv,  376  ],  but  died  the  following 
year.  Three  of  his  sons  followed  him  in  the  Department.  The  eldest,  William 
Richard  Nix,  joined  in  1841  and  resigned  in  1854  to  join  the  provincial  civil  service 
as  Deputy  Collector  at  Jhansi.  John  Owen  Nix,  appointed  in  1845  [pi.  24], 
was  an  outstanding  draughtsman  who  was  of  the  utmost  service  to  Robinson  on  the 
Rawalpindi  survey  both  in  planetabling  and  mapping.  In  1858  he  was  posted  to 
charge  of  the  Calcutta  drawing  office  where  he  rose  to  become  Assistant  Surveyor 
General  in  charge  of  mapping.  He  retired  in  1884  with  the  rank  of  Deputy  Super¬ 
intendent  2nd  Grade.  Another  brother  Joseph  Arthur  Nix  was  appointed  to  Robin¬ 
son’s  party  in  1850  but  resigned  in  1854  for  the  junior  civil  service  [  211,  403.  431  ]. 

Peyton,  son  of  a  Superintending  Surgeon,  had  joined  Everest  at  Hr  derabad 
in  1823,  and  was  under  Olliver  on  the  Calcutta  longitudinal  series.  He  was 
appointed  Deputy  Computer  in  1832  and  accompanied  Everest  up  country,  taking 
charge  of  all  the  computations  of  the  Great  Arc.  After  Everest’s  departure  he  was 
given  charge  of  the  Calcutta  meridional  series,  on  the  successful  completion  of 
which  in  1848  he  was  appointed  Chief  Civil  Assistant.  He  was  thorough!}'  reliable, 
and  in  1852  Waugh  was  very  glad  to  put  him  in  charge  of  the  East  Coast  series 
where  the  slow  progress  had  given  much  anxiet}\  In  acknowledging  Peyton’s 
application  to  resign  three  years  later  Waugh  describes  him  as 

the  only  old  and  experienced  member  of  the  Department  left,  to  me  in  -whom  I  can  repose 
unbounded  confidence.  ...  I  repeat. ..the  deep  regret  with  which  I  personally  look  forward  to... 
being  deprived  of.. .one  of  the  most  able  of  the  executive  officers  of  the  Department.  ...  It 
will. ..be  a  pleasure. ..to  report  to  Government  on  your  distinguished  career,  ...  and  to  re¬ 
present  the  nature  and  extent  of  the  services  rendered  by  yourself  over  a  period  of  32  years 
uninterrupted  by  a  Bingle  day’s  leave  of  absenoe5. 

Peyton  retired  in  April  1 856*,  and  his  nephew  James,  a  fine  topographical  surveyor 
and  draughtsman,  served  in  the  Department  till  1886  [  428  ]. 
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During  Everest’s  time  Armstrong  had  held  charge  of  the  Ranghir  series  for  con¬ 
siderable  periods  during  Waugh’s  absence  on  the  Great  Arc  [  rv,  65-6  J.  He  took 
charge  of  the  Karara  series  from  Shortrede  in  1845,  and  of  the  Gora  series  from 
Garforth  in  1847.  He  -was  then  given  charge  of  the  Hurilaong  series,  on  the  close 
of  which  in  1852  he  brought  the  party  up  to  the  Punjab  [  31-3,  52,  361  ].  Being 
dissatisfied  with  his  work  on  starting  the  Jogi-Tila  series  Waugh  withdrew  him  to 
headquarters  at  Dehra  Dun  and  then  sent  him  to  the  Indus  series  in  1855  ; 

It  would  have  been  more  agreeable  to  my  feelingB  to  have  spared  a  gentleman  of  your 
standing. ..so  troublesome  and  expensive  a  journey,  and  I  had,  in  fact,  hoped  to  have  the 
benefit  of  your. ..talent  as  a  computer  in  the  General  Report  [  366  ],  but. ..last  year  no  leas 
than  11  casualties  occurred.  ...  I  am  therefore  constrained  to  deprive  myself  of  your  services 
in  order  that  an  experienced  civil  assistant  may  be  with  the  Great  Indus  party.  ...  I  will 
recommend  that  you  should  be  allowed  a  boat  of  1,000  maunds  to  convey  yourself  and  estab¬ 
lishment  at  the  public  expense  from  Ferozepore  to  Kotri  [  48,  484  ]'. 

The  following  year  he  decided  that  Armstrong  would  have  to  be  passed  over  for 
the  post  of  Chief  Civil  Assistant  on  Peyton’s  retirement  [ 410]  ; 

The  extreme  amiability  and  gentleness  of  your  disposition  renders  your  private  character 
estimable,  while  the  talents  with  which  you  are  endowed,  and  the  acquirements  you  formerly 
cultivated,  have  been  duly  acknowledged  and  rewarded.  Nevertheless,  no  one  knows  better 
than  yourself  that  all  these  personal  advantages. ..have  been  in  a  great  measure  rendered 
inffectual  by  a  fatal  lethargy  which. ..you  have  allowed  to  creep  gradually  over  you,  notwith¬ 
standing  my  repeated  warnings,  until  it  has...Bapped  your  force  of  character,  ...  rendering 
you  unfit  for  any  position  but  one  of  subordination  and  mediocrity.  ...  Neither  in  the  con- 
'clusion  of  Hurilaong  meridional  series,  nor  the  outset  of  the  Jogi  Tila  did  you  acquit  yourself 
to  my  satisfaction3. 

Am  strong  continued  as  assistant  in  various  parties  until  he  resigned  in  1864. 

Lane  held  charge  of  the  Calcutta  meridional  series  during  season  1843-4,  and  then 
continued  as  assistant  to  Peyton.  He  took  charge  of  the  Maluncha  series  on 
Walker’s  death,  and  moved  with  that  party  to  Rajputana  to  work  as  senior  assist¬ 
ant  under  Renny  and  Strange.  To  his  petition  for  advancement  to  independent 
charge,  Waugh  commented  that  want  of  energy  is 

the  weak  point  of  his  character,  and  perhaps  the  only  weak  point.  His  intelligence  and 
capacity  are  undeniable,  as  well  as  the  amiable  traits  of  his  disposition,  which  have  always 
rendered  him  a  valuable  aasistant  to  others,  but  when  he  is  left  to  his  own  resources  there  is  a 
want  of  spirit  and  activity,  which  throw  a  dull  torpor  over  all  his  proceedings3. 

Lane  took  over  charge  of  the  2nd  Hill  Series  from  Strange  at  Karachi  on  1st 
February  1955  [  44  ],  and  started  the  Rahun  meridional  series  the  following  season. 
In  1856  he  was  promoted  Chief  Civil  Assistant  [  405-8  ],  and  then  was  transferred 
to  charge  of  the  Assam  series,  where  progress  had  been  held  up  by  sickness. 

Scarcely  had  I  decided  [  writes  Waugh  ]  on  Mr.  Lane's  deputation  to  Assam  when  Mr. 
Nicolson  was  compelled  to  apply  for  12  months  leave. ..to  Europe  to  recruit  his  shattered 
health.  ...  Mr.  Lane  had  now  a  trying  task  before  him... — climatic  and  physical  difficulties  of 
no  ordinary  character... — reorganization  of  an  establishment  crippled  by  death  and  disease... 
— and  he  had  to  prosecute  a  long  journey  to  the  scene  of  operations.  ... 

I  would  recommend  him. ..for  an  additional  Rs.  268  per  mensem  to  make  his  salary  equal 
to  that  of  a  lieutenant  in  the  Army,  and  1st  Assistant,  o.t.  Survey4  [  407  ]. 

Lane  extended  the  series  through  Assam  and  southwards  along  the  Eastern 
Frontier  till  1865,  and  was  then  moved  to  the  more  oomfortable  charge  of  a  levelling 
party  till  he  retired  on  pension  in  October  1871. 

Clarkson  held  charge  of  the  MaJuncba  series  at  intervals  from  December  1843  till 
September  1 845  drawing  high  praise  from  the  Surveyor  General  [  14, 409  ].  He  was 
then  transferred  to  the  Coast  Series  as  senior  assistant  first  under  Hill,  and  later 
under  Peyton,  Strange,  and  Basevi.  He  bold  charge  at  frequent  intervals,  and  was 
considered  “  one  of  the. ..most  accurate  observers  in  the  Department  He 
was  however,  handicapped  when  holding  charge  by  the  poor  work  of  some  of  his 
assistants — stations  badly  Bited — towers  badly  built — insubordination  f  24-7  ].  He 
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had  hard]}'  the  strength  of  character  to  make  a  good  leader,  though  he  -w  as  a 
first-class  assistant  under  a  good  office^.  He  retired  during  1864  [  22-9  ]. 

Henry  Keelan  was  a  first-class  officer  in  ever}’  way,  and  had  been  one  of  Everest’s 
most  trusted  young  assistants  on  the  Great  Arc  [  rv,  384  ].  He  particularly  dis- 
tinguished  himself  running  a  minor  series  of  triangles  though  the  tremendous 
Himalayan  gorges  of  the  Sutlej  and  Spiti  rivers  during  1851-2,  and  did  good 
work  in  charge  of  a  detachment  on  the  Great  Indus  series,  1858-60  [  48—9.  203-4  ]• 
He  spent  seasons  1860-3  on  the  Rahun  series  in  Rajputana,  being  promoted  1st 
Assistant  on  Rs.  618  in  May  1 861.  He  continued  to  hold  charge  of  important  parties 
till  Ids  retirement  in  1875  at  the  age  of  57  after  special  extensions  of  service.  His 
6on  Henry  Elliott  carried  on  the  good  name  for  another  twenty  years. 

James  M ulheran  had  always  done  well  in  the  triangUlation  parties,  and  brought 
himself  to  special  notice  by  exceptional  work  on  triangulation  and  planetabling  in 
the  high  Himalayan  regions  of  Kangra  and  Chamba  [  202-8  ].  After  holding 
charge  for  two  seasons,  he  was  transferred  to  charge  of  the  topographical  survey  of 
Berar  on  the  resumption  of  the  Hyderabad  Burvey  in  1 855. 

A  happier  selection  could  not  have  been  made.  ...  Mr.  Mulher&n  has  made  himself  exceed¬ 
ingly  popular  with  the  civil  authorities,  which  his  predecessor  did  not  [  178  ].  His  work  has 
thus  been  facilitated,  whilst  he  has  also  rendered  himself.. .useful. ..in  many  wavs  [  268  ]. 

Mr.  Mulheran’s  conciliatory  and  kind  disposition  endears  himself  to  the  natives,  whom  he 
manages  with  great  tact,  patience,  and  firmness.  These  qualities  have  enabled  him  to  intro¬ 
duce  largely  native  agency  into  this  portion  of  the  Burvey.  ...  By  beginning  cautiously  with  a 
few  hands,  and  carefully  instructing  them  in  the  field,  Mr.  Mulheran...has  succeeded,  and  now 
has  a  party  of  six. ..at  work  under  vigilant  supervision  [447].  ...  From  his  long  training 
on  the  Trigonometrical  Survey  he  has  been  able  to  carry  out  the  triangulation..;in  a  style  of 
accuracy  not  previously  attained. ..by  previous  superintendents1. 

It  was  a  fitting  close  to  his  life  of  service  that  in  1869  Mulheran  should  die  in  the 
course  of  a  hard  field  season  in  Eirmul  jungles  on  the  Godavari. 

As  assistant  on  the  Calcutta  meridional  series  Nicolson  made  a  valuable  survey 
■of  the  Hooghly  river  during  1845-6  [15],  and  during  1849-50  he  took  over  charge 
■of  Peyton’s  party  on  the  N.E.  longitudinal  series  and  made  the  successful  observa¬ 
tions  that  established  the  position  and  height  of  Mount  Everest  [  85-91  ].  He 
then  held  charge  of  the  North  Parasnath  and  the  Assam  longitudinal  series,  till 
compelled  by  ill  health  to  take  furlough  to  England.  On  his  return  he  held  tem¬ 
porary  charge  of  one  of  the  topographical  parties  in  Orissa,  and  between  1861  and 
1863  was  on  special  duty  taking  astronomical  observations  to  fix  the  Cocos  Islands 
north  of  the  Andamans.  He  was  then  employed  on  the  survey  of  “waste  lands” 
in  Assam  and  retired  to  England  in  1865. 

'William  Rossenrode,  son  of  one  of  Lambton’s  trusted  assistants,  inherited  his 
father’s  abilities  as  geodetic  triangulator,  and  won  a  reputation  for  laving  out  the 
advanced  approximate  series  [  31,  99-100  ].  His  line  of  triangles  across  the  desert 
between  Abu  and  Karachi  was  particularly  successful.  From  Sind  he  was  trans¬ 
ferred  to  the  East  Coast,  Waugh  writing  to  Strange  that, 

trained  under  myself  and  Major  Renny-Tailyour,  he  attained  at  an  early  period  to  a  very  high 
reputation  for  energy,  zeal,  and  skill  in  laying  out  approximate  seriee,  a  branch  of  the  profes¬ 
sion  in  which  his  father  before  him  was  also  deservedly  celebrated  [  m,  499  ].  ...  It  is  only. ..those 
who  liave  themselves  selected  stations  in  difficult  countries  who  can  rightly  estimate  the 
immense  advantage  of  having  all  this  laborious  and  difficult  part  prepared. ..beforehand. 

It  was  on  account  of  his  talents  in  this  roej>ect  that  I  removed  Mr.  Rossenrode  to  the  Coast 
Scries  which  had  hitherto  languished  for  want  of  sufficient. ..aid  of  this  very  kind  [27-8]*. 

After  two  seasons  valuable  work  on  the  Coast  series  Rossenrode  was  tranferred 
-to  Assam  where  his  energy  and  drive  did  much  to  restore  progress.  He  took  over 
-charge  of  the  Frontier  series  in  1865,  and  later  held  charge  of  a  party  in  the  Central 
Provinces  and  the  Nizam’6  Territories,  till  his  retirement  in  1876  [  31-3  ]. 

Perhaps  the  most  remarkable  of  all  the  uncovenanted  assistants  was  John 
Hennessey,  who  joined  the  Karara  series  under  Shortrede  in  1844  at  the  age  of 
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15  with  but  little  knowledge  of  mathematics.  He  was  then  fortunate  in  having 
four  years  under  Logan,  though  he  became  saturated  with  malaria.  From  1849 
he  was  transferred  to  the  headquarter  office  at  Dehra,  and  was  some  months 
on  sick  leave.  He  was  again  attached  to  Logan’B  party  in  the  Punjab,  and 
employed  in  surveying  the  major  rivers  [  37,  273  ].  Being  repeatedly  ill,  he  was 
brought  in  to  Dehra  to  understudy  the  Astronomical  Assistant,  and  when  Renny- 
Tailyour  retired  in  1853,  he  was  appointed  Personal  Assistant  to  the  S.G.  for  charge 
of  computations  [90,343].  He  here  showed  exceptional  qualifications,  and  in 
March  1854  Waugh  recommended  his  appointment  as  2nd  Assistant  q.t.s.  ; 

He  has. ..devoted  all  his  leisure  time  to  the  advancement  of  his  studies,  so  that  he  has 
made  considerable  progress  in  mathematics  and  in  general  scientific  knowledge.  During  the 
last  two  years  he  has  served  at  my  headquarters,  where  he  has  been  employed  in  the  most 
difficult  csJculations,  in  astronomical  and  other  observations,  and  recently  in. ..’various  scientifio 
duties. ..in  which  he  is  not  well  versed. 

Mr.  Hennessey  also  possesses  two  qualifications  which  are  rarely  found  in  a  high  degree, 
and  at  the  same  time  are  of  especial  value  in  geodetical  operations.  He  has  a  very  rigorous 
sense  of  accuracy,  and  a  most  vigilant  eye  for  the  slightest  error  or  mistake.  In  a  work  like 
the  Great  Trigonometrical  Survey  these  qualities  are  of  the  greatest  importance,  and. ..should 
be  fostered  and  encouraged.  The  same. ..merits  would  ensure. ..advancement  in  any  other 
branch  of  the  service  and,  as  he  possesses  friends  and  relations  anxious  to  further  his  interests, 
his  remaining  with  my  Department. ..depends  on  the  prospects  that  can  be  held  out  to  him.  ... 

J.. .recommend  him. ..to  be  appointed  a  2nd  Assistant  in  the  g.t.  Survey.  Although  Mr. 
Hennessey  is  fully  entitled  to  this  recommendation  on. ..his  merits,  ...  it  is  a  matter  of  gTeat 
importance. ..to  attach  him  permanently  to  my  field  office  on  account  of.. .the  retirement  of 
several  experienced  members  of  the  Department,  and  more  especially  that  of  my  Astro¬ 
nomical  Assistant,  Captain  Renny-Tailyour1. 

This  promotion  was  sanctioned  from  24th  April  1854.  During  the  next  year 
he  was  largely  employed  on  computing  position  and  height  of  the  snow  peaks,  and 
his  pay  was  now  raised  to  Rs.  400  a  month  ; 

Mr.  Hennessey. ..has  rendered  himself  exceedingly  useful. ..in  completing  the  computations 
connected  with  the  two  base-lines  [  Chach  &  Karachi  ],  ...  and  is  now  engaged  on  the  General 
Report  of  the  Nr.  longitudinal  series,  and  in  determining  the  elevations  of  the  Himalaya 
mountains  from  Chumalhari  in  the  east  to  Safed  Koh  in  the  west2  [  91  ]. 

In  1858  he  was  further  advanced  to  be  a  1st  Assistant  on  Rs.  618  p.m. 

In  1863,  he  took  furlough  to  England  and  went  to  the  Ordnance  Purvey  at 
Southampton  where  he  mastered  the  processes  of  photo-zincography  with  a  view 
to  the  establishment  of  a  press  at  Dehra  Dun  [  331  ].  He  then  spent  several  months 
“on  a  course  of  mathematical  studies  at  Cambridge”.  On  his  return  to  Dehra  he 
resumed  charge  of  the  computing  office  which  had  been  brought  up  from  Calcutta 
after  the  retirement  of  Radhanath  Sickdhar  [  344  ],  and  with  Herschel  assisted 
Walker  in  the  final  reduction  and  adjustment  of  the  triangles  of  the  Great  Trigono¬ 
metrical  Survey3  [  125  ].  .  He  established  himself  as  a  geodesist  of  bigh  standard  and 
on  Walker’s  retirement  succeeded  as  Superintendent  of  Trigonometrical  Surveys*. 

Of  the  younger  assistants  George  Shelverton  and  Johnson  did  several  seasons 
of  hard  mountaineering  in  the  North-West  Himalaya  and  the  Kashmir  surveys 
[  202-3,  207-8,  222-36  ].  Shelverton  joined  in  1847  and  after  three  seasons  triangu¬ 
lating  in  Kashmir  was  given  charge  of  the  Gurhaghar  series  which  he  completed 
in  1862  [51].  He  then  held  charge  of  principal  triangles  through  the  Central 
Provinces,  the  Nizam’s  Territories,  and  Godavari  District  till  his  death  in  1871. 
He  had  persisted  through  two  seasons  with  constant  attacks  of  malaria,  and  died 
in  camp  at  the  foot  of  a  hill  where  he  had  been  observing  only  two  days  before ; 

This  was  the  region  [  writes  Markham  ]  in  which  Everest  and  his  whole  party  were  struck 
down  with  malignant  malaria  half  a  century  ago  [  in,  229-32  ].  The  country  is  densely  wooded 
and  is  little  better  known  than  it  was  in  the  time  of  Everest,  and  ha3  not  yet  been  mapped.  ... 
Mr.  Shelverton  and  several  of  his  men  were  struck  down.  ...  He  had  a  relapse  and  died  in  the 
midst  of  his  labours  a  few  weeks  later5. 
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•  .Johnson  joined  in  1848,  and  -with  a  few  short  breaks  was  planetabling  and 
triangulating  in  the  mountains  till  1866.  A  year  later  he  resigned  his  Survey 
appointment  and  took  up  service  under  the  Maharajah  of  Kashmir  [  238].  .  ;; 

.  Both  William  and  Henry  Beverley  did  fine  work  and  held  charge  of  parties  on 
principal  triangulation  for  several  years,  and  both  died  in  the  midst  of  their  labours, 
Henry  at  Shillong  in  1880,  and  William  at  Poona  two  37ears  later.  Alexander 
Donnelly  and  Angelo  D’Souza  also  rose  to  charge  of  field  parties.  The  Bombay 
assistants,  James  Fraser,  Joseph  Da  Costa,  and  Thomas  Sanger  did  excellent  work. 

(  Nominal  Roll,  1844-61 


h'ame,  Birth,  Death  Appointed1  Employment 


Domestic 


ArrDiNO,  Geo.  AugustuB  21-10-50 

b.,  Surat.,  10-6-S6.  Poona 

ARMSTRONG,  John  'Wm,  .  12-1-32 

I  iv,  384]  "  Calcutta 

d.  e.  1-0-18 

Atetjcrok,  Geo.  Wm.  ELllott  1-4-59 
b.  11-10-43  Calcutta 

d.  Jan.  1904. 


Bell,  Francis  Archibald  John  17-8-58 
b.  e.,  26-4-52.  Mssri 

Bkllkttt,  Nicholas  Alex.  16-7-58 

.  b.  c..  S-9-28.  , 

and.  India  aged  c.  24 


Bel  RILL,  Henry  James  17-11-51 

b.  c.,  1-7-35  Calcntta 

kd..  Cawnpore,  1857. 

Bebrell,  Tho«.  Alex.  1-7-50 

b.  e.,  1-6-30  Calcntta 

kd.,  Cawnpore,  1857. 

BiVERLET,  Henry  14-0-55 

b.  e.,  27-10-38 
d.,  Shillong,  22-6-B0  ;  M3. 

Beverley,  VTm.  Geo.  1-7-54 

b.  e.,  25-10-35  Calcutta 

d.  Poona,  22-9-82  ;  ML 

Blkwttt,  Francis  Colwell  29-S-45 

b.  c..  1-1-28.  I  359  3 


BEA1TRWA1TE,  Chas.  "Wm.  3-2-60 

b.  c.,  15-7-42  Mssri 

d.,  Mssri.  19-8-74  ;  Ml. 

Burt,  Chas.  Henry  17-2-47 

b.  e.  1-8-33.  Mssri 


BtJRT,  Jos.  Thos. 

d.,  Mssri,  8-10-63, 
aged  24  ;  ML 
Cam ebon 

b.e-,  1-3-29. 
Caett,  Chas.  JordaD 
b.  c.,  March  3830. 


22-9—60 

T 

1-9-48 

DDn. 


CLiRKK,  Lawrence  Henry 
b.  e.,  4-6-34. 


20-1-55 

Simla 


Culrkrok,  Bichd.  [  iv,  384  ]  14-5-S2 

b.  3817/8  ;  bapt.,  Calcutta,  Calcutta 
!  10-1-39 

Da  Costa,  Joseph  I  in,  380;  7-8-37 

■  m,  306  ;  rv,  386  J  Poona 

b.  1814/5.  ^  r- 

D’Sodxa,  Angelo  3  9-2-56 

.  b.  3S-8-37.  -  Calcntta 


D*,  Bam  Dayal  t  IV.  385  ] 

DrvxBJA,  Jnles 

Donnelly.  Alex.  "Watt 
b.  27-7-37 
d.  DDn.,  23-3  0-73; 
XI.  gives  b.  22-8-38. 


9-4-40; 

Mssri. 

4-10-55 

Darjeeling 

19-6-55 

Murree 


Bombay,  3856  til!  read..  1873. 


Karira,  1642-5  ;  Gora,  1B45-8,  with  ch. 
from  1847  ;  ch.  Hurilaong,  1 846-52  ;  Punjab, 

3  852-62  :  E.  Calcntta  Longl..  1862  till  read. 
1909-64. 

Kashmir.  1659-60;  Punjab.  1860-2;  E. 
Calcutta,  1S62-S  ;  Astr.,  1S64-S  ;  Kumaun 
topo,  1860-70  ;  PA.  to  Brs.  1870-1;  DDn 
DO.,  1672-84,  Simla  PO.  till  11-10-98  ret 

Punjab  1859-63  ;  op..  1863-8;  Kumaun 
topo.,  1868  ;  KAthi&wjir  topo.  ;  furl. ,1865-6. 
E.  Coast.  3847-8  ;  Hurilaong.  1846-53  ; 
Punjab,  1855—61  ;  Compg.  Off.  1681-2; 
Pewflh  topo.,  1862,  SGO.  Calcutta,  1676 
till  ret.  1883,  aged  65. 

N.  ParaBnath,  1850-2  ;  read,  to  Klwya.,  1855. 


K.  ParasnAth,  1850-2;  Assam,  1852-6; 
resd.,  to  BJwy-8..  1856. 

Punjab  trgn.,  1856-6  ;  Assam,  1856-60  ; 
E.  Frontier,  3801  -9  ;  In  ch.  parties  In  cr. 
and  Burma  ’75  till  death. 

Edqrs.  gts.,  1854-6;  Kashmir,  1856-63  ; 
E.  Calcntta  LoDgh,  1863-6  ;  fori..  1866-8  ; 
Kumaun.  1878-70;  ch.  Assam  A  Burma 
1874-8  ;  I/fcveUing.  Deccan,  2880  til)  death. 
Wr..  600.,  1843-5  ;  Gurwanl,  1845-7  ; 

?rw.  Him.  1S4  7-50  ;  NR.  Longl.,  1850-1; 
E.  Coast.  3851-4  ;  resd.,  Dec.  1654  to 
be  missny;  by  1660,  Inspr.  of  PO. 
Patna. 

Punjab  1860-2  ;  Gwalior,  topo,  1662-S ; 
KumauD  topo.,  1863-70  ;  3  y.  leave  from 
1871  ;  resd  1873. 

nw.  Hun.,  18*7-50;  Gt.  Longl.  A  Indnss 
1850  till  read..  1855.  to  Sind  R)wy6.  ;  later 
tO  PVTD. 

Sutlej  trgn.,  1861-2  ;  Vjzagm.  base.  3862-3. 


serving  1-5-50;  resd.  before  1860. 

CheDdwar.  1648-50  ;  Kw.  Him.  A  Punjab, 

1 850-8  ;  Levelling  1856-62;  E.  Calcutta 
Longl.,  1802-3  ;  read.,  1S63.  Ul-health. 

Punjab  A  Kashmir  1856-63;  Sambalpur  A 
CP.  1653-5;  Levelling  1865-74;  ET?. 
Bdqrs.,  DDn.,  3S70;  Solar  Photo.,  3572, 
ret.,  1-7-86. 

MaluDcba,  2834-5;  E.  Coast.  1845  64; 
with  frequent  ch  ;  ret,.  17-6-64. 


J)mn.  A  Clerk,  Bo.  boo.,  3  827  til!  diseb. 
1834  ;  Bo.  Trgn.,  1637-61  ;  ret.  before 
1864. 

Orissa  topo.,  1S56-9  ;  A ssam  trgn.,  1859-62  ; 
Andamanf,  a?tr.,  1802-S  ;  Bo.  topo..  3863  ; 
ch.  Mervul  trgn..  1876  :  4  y.  leave  on  me., 
from  3677  ;  CP.  topo.,  1884-9;  Burma 
trgn.  3B89-91  ;  ret.  aged  55,  13-8-92. 
Kxrara  A  Him.  longl.,  3841-4  ;  dlsm.,  1844. 

Assam  1655-6  ;  read.  Dec.  1856,  to  be  Indigo 
planter,  Bengal. 

Punjab  tTgn.  A  J/evelling,  1655-63  ;  CP.. 
3863-5;  Madras  trgn.,  1865-8;  Levelling. 
366S  till  death,  1873. 


1  Date  of  indenture  given  herte  often  lAtcr  than  that  of  posting. 


son  of  Christian  A  (  3819-69  ), 
apoth..  Bombay  A  p.  bo n  of 
Jacob. baDd  sgt.,HM.84th  Ft. 
pr.  son  of  Br.  private  soldier; 
m.,  Cawnpore,  9-12-S9,  Lavinia 
M.E.  Hennessey,  aged  17,  pr. 
sis.  to  J.  B.  K.  H.  (  50X  ). 
m.,  before  1871,  laaheUa 
Cleghom,  who  d.  DDn. 
S-2-77  ;  m.,  2nd.  before  1879 
Constance  Bose,  who  cL, 
Mssri.  29-4-1916. 
pr.  bro.  to  Robt.  Arthur 
t  43o  ). 

m..  Agra,  6-5-60.  Alice  Mary 
dau.  of  Geo.  Roberts,  surg.  of 
French  Army. 

pr.  son  of  Robt.,  wr.,  boo. 
3834-8  \  rv,  349  j.  or  of  ^"m., 
Commt.  Condi.,  Calcutta, 
pr.  bro.  to  Henry  James 
[*vpl 

pr.  bro.  to  "Wm.  Geo.  [inf] 
and  kin  to  indigo  planters, 
Purnea.  ’ 

m.  before  3871,  Leonora  • 


pr.  K1d  to  Francis  Plobb  B.. 
Customs,  d.,  18-8-81.  aged  66  ; 
m.,  Calcutta,  24-6-52  Geor- 
giana.  dan.  of  Apothecary 
Georce. 

son  of  Win.  ;  m.t  DDn. '25-6-66, 
Adeline  dau.  of  C.  J,  Davis; 
she  m..  2nd..  DDn.,  "Warren 

Stirling,  tea,  planter, 
son  of  Lt.-Col.  Chas. .  Pomfret 
Burt.  Ben.  Inf.  (  3  809-67  ). 
Bodson.  1  (  262  ). 
pr.  bro.  of  Chas.  Henry  [  tup.  ]. 


son  of  Daniel  O'Brien  C.  ;  m, 
Mssri.  7-32-61  Emma  MatLlda. 
Mills,  wid.  A  dau.  of  Fredk. 
Short*  A  sis.  of  Mrs.. 

W*.  R.  James  (  419  ). 
son  of  James  Oram  C.  (  1780- 
1848  ).  Ben.  Inf.,  Hodson,  I 
(  348  )  by  Malay  mother  ; 
m..  Calcutta,  38-10-59,  Mary 
Christians,  dau.  of  J.  R.  Rosa. 


son  of  Edw.  A  bro.  to  wife  of 
V>  m,  Glynn;  m..  Mssri. 
1-9-60,  Elixa,  dau.  of  John 
Kirby* 


Nominal  Roll,  1844-61 


419 


Name,  Birth,  Death 


Appointed 


Employment 


Domestic 


DOKNBU.T,  Edw.  Theophiiiu 

Douolajb,  John  C. 

d..  Srinagar,  17-10-57, 
from  gnn  accident. 

DOTX.OP  James  Peyton 
b.  e„  1-22-32. 

DUNIOP  John  McGill 
b.  e..  1-7-28 
d.,  Monghvr,  B-7-61- 

DTIR.  Wm.  Alfred 

b.  Calrntta  23-7-38. 


1-12-53 

Calcutta 

18-5-54 

Masri. 

1-2-51 


24-7-55 


21-7-61 

Misri. 


28-1-58 

Calcutta 

1822 


Etuso?;.  James 

d..  Madras,  31-7-84  ;  mi. 

Pba5ER.  James  [  m.  386  ; 
rv,  356  ].  b.  1804/5 
d.,  Poona,  15-12—83  ;  MJ- 
Gltkk,  Wm.  I  rv,  384  ) 

•  b.  April  1821. 

Harris,  Geo.  Aug. 
b.  6-8-43 

d..  Shillong,  12-5-74. 

Haycock.  Ales.  Theophilus 
b.  c„  1-11-31 

Hrnxesssy.  J.  B.  N. 

HjCKIK,  Michael  Chas. 
b.  c.,  1-0-39 
d.,  Masri.  5-7-70. 

James,  John  Owen  Nil 
b.  8-8-29 

d.  Masri.  9-8-1900  :  an. 

James.  YTm.  Nix  ( m.  371, 

525  ;  iy,  381  1 
b.  J  an..  1805 
d..  Chunar,  14-6t44. 

James,  Wm.  Richd,  Nix 
[  it,  384 1 

b,  Dec.  1827 
d.  Murree,  3-9-75. 

Jorrssosr,  IPm.  Henry 
Keela5.  Benry  l  it.  384.  ■ 485  1  lS-^-S2 
E-EKT-er.  Henry  Elliott  Xhoa.  1 7-S-SS 
b.  c..  1^-43  <?)  M  G  . 

d.  nr.  Tatta.  Sind,  26-8-95 


9-9-40 

Mssri 

26-1-61 


16-7-47 

Calcutta 

34-4-44 

21-12-55 

Mssrb 


29-7-45 


30-9-21 
Rev.  Svy. 
24-9-32 
OTS., 
15-S— 41 


David  f  rv.  384  ] 
b.  c..  1-1-25  • 


1.A5E.  Chav  Richd.  [  rv,  384  ] 

Lawlee,  Wm. 

Lavtpe^ck.  John  Hickson 

•  b.  e..  1-9-28. 

Looajt,  Geo.  I  n\  454-5  ) 
Lovr,  V7m. 

from  England 


16-9-40 

Masri 


14-5-31 

16-7-47 

Calcutta 

81-3-45 


STETtS.  Vtm.. 


McGill.  John 
b.  22-10-30. 


11-3-81 

1-7-50 

Calcutta 

25-4-55 


1-10-51 


ERAS,  J-  1  re.  384.  487  1  J9-4-3* 

EE43.  Owen  ( IT  384.  487  1  8-1-38 

1817/8  Afeernt 

.  before  1854. 


NirTTLL*.  Chas.  Joseph 
b.  c..  18-6-34 


1-12-65 

Calcutta 


LB08.  J.  O.  trr,  385.  488  1  1-9-36 

P,  Chas.  BrldgC  o)man  &■>“«  4 

I  IT  400  1  Calcutta 

»  e.  i-2-21. 

nrE’ Chaa.  Adolrhua  20-1-44 

i.  1825/6. 


Punjab,  1854  till  read.,  1859.  to  Rlwy*. 
Punjab  <fe  Kashmir  1854  till  death. 


N.  ParasnAth  &  Assam,  1B51-2 ;  Punjab, 
1852—4  ;  read.  1-21-54.  ** constant  111- 
bealth"  ;  to  Punjab  pwd. 

Calcutta  merdl..  5845-8  ;  NE.  Long].  1849-50 
ParaanAth,  1850  to  death. 


pr.  bro.  to  Alex.  Watt  [  tup.  ] 


m.,  before  1852.  Mary  Covan. 


bro.  to  Jaa. 

i  ftp  ]. 


Pejr ton  D_ 


Pnnjab  &  Sind  1854-6  ; 
sick  leave,  1857 ;  read. 
Solon. 


Assam.  1856-7; 
1858  to  brewery, 


aon  of  John.  Ren.  PUot ;  bro. 

to  Edw.  &  John  [  431  J.  m_, 
'  1st.,  26-4-60.  Allbd.,  Agnes 
E.  C.  dau.  of 

Enclebreyt ;  m..  2nd..  GhAzipur  6-1-68  Adeline  Jane,  dau 
Carter  ;  ra. ,  3rd.,  Rangoon,  2-3-82,  Delpblne  Peters,  wid., 

John  Sillier. 

Orissa  Topo.,  1856-8  ;  E.  Coast  trgn.,  1858-61  ; 

Assam,  1861-2. 

Bo.  topo.  <fc  trgiL.  3822-34  axs.,  Bom. 

1834  till  resd..  Aug.  1851. 


J.  H 

or  p.  p. 

dau.  of 


m.,  before  1838,  Isabella. 


N.  Coring.  &  Karara,  1844.  till  read., 
83-8-46;  h’wr.  Customs,  3  856;  Asst. 
Comor.,  Oudh,  I860,  amateur  puoto.  I  331  1. 
appd.  dmn  600. ;  E.  Calcutta  loDgl., 
1861-5  ;  Kathiawar  3366-70  ;  Assam  trgn., 
1871  till  death. 

Gt.  Long!..  1847-9  ;  DDn..  1849-51; 
E.  Coast.  1851  ;  resd.  1853,  re-appd. 
27-6-54. 

Biographical  Notes. 

Punjab  trgn.,  1855-63  ;  CP.,  1863-6  ;  Bidai 
Longl.,  1867-9  ;  "health  broken". 

Calcutta  merdl.,  1845-6  ;  CheDdwar,  1846-50; 
Punjab  1S50-3  ;  to  topo.,  1853  [431  )  '•  ret., 
6-8-84.  I 

Budhon  &  Gt.  Arc,  3  832-43  ;  ch.  Gora,  1843 
till  death. 


Calcutta  merdl.,  1844-5;  E.  Coast,  1845-50; 
Chendwar.  1850-1  ;  yrw.  Him..  1851,  till 
resd.,  1854  ;  appd.  Dep.  Colli.,  JhAnsi,  avy. 
<£  settmt.,  28-11-54. 

Biographical  Notes. 

Biographical  Not/’S. 

Kashmir  <fc  Punjab  1859-63  ;  Sambalpui, 
1863-4  ;  Kumauu  topo.,  1864-5  ;  SambaJpor, 
3865-70;  Pendulums.  1573-5  ;  Levelling, 
1882-4  ;  ch.  Indus  Riverain,  1892  till  death. 

Karara,  1840-5;  E.  Coast,  1845-6;  Calcutta 
merdl.,  1846-7  ;  resd.  1847,  to  Indus  <fc 
Punjab  Canals:  asst.  Engr.  Lahore,  1867, 
Lang  (  13—4  el  passim  )  ;  D.I.K.  1863. 


Biographical  Notes. 

Sonakhoda  base  ;  resd.,  3947. 

Karara,  1844-6  ;  E.  Coast, 
luncha,  1S46,  till  resd.  1947 
8vy.,  1847-51  <  442  ). 
Biographical  Notes. 

E.  Coast  1650.  till  resd.  1854. 


ED.,  1842,  Caroline  Amelia 
Donnelly,  sls-in-Iaw  to  Owen 
Mulberan. 


son  of  Tbos.  4  Mary  Anne. 


pr.  son  of  Mich.  Corbett.  H.,of 
,  HM.  16th  Lancers,  Meerut, 
and  Collr.  of  Customs,  Delhi. 
1865  ;  m.,  before  June  1867. 
son  of  Wm-  Nix  James  (  inf]. 


son  of  Lieot.  Richd  J.  (  1785- 
1813  )  ;  Bern  Inf.  Hodson,  n 
(  644  ). 

*on  of  Wm.  Nix  [  tup  ] ;  m. 
Masri..  5-7-52,  Rosamond 
Helen,  dau.  of  Fredk.  Short* 
&  Bis.  to  Mis.  L.  H.  Clarke 
(  418  ) ;  2  sons  at  Stokes*  Sch. 

son  of  Henry  (  tup  1 ;  m.  Amy, 
who  d.,  1887,  agea  44. 


son  of  Condr.  David  K.  ;  m 
1st  ,  Benares,  26-9-48. 
Emma  Eveline,  dau.  of  Whl 
Dalby  ;  m.,  2nd.,  Mssrl, 

9—11—60,  dan.  of  Robt* 
MacAIulJan. 


IS45-6 ;  Ma- 
;  Punjab  Rev. 


DDn.  1855  till  resd.,  1856  for  Opium  DepJ.; 
SAran  DLst.  1863. 


Bombav  1851-73  ;  ch.  of  Bo.  trgn.A  topo,, 
1873-81  ;  Calcutta  do.,  3881-3  ;  fuiL, 
18S3  to  ret.  Oct.  1835. 

Biographical  Notes. 

Gurwaol  &  ?rw.  Him..  1846-8  ;  on  sick 
list  A  light  duty  1844.  till  read.  9-12-48. 

Susannah,  dau.  of  Edw  Donnelly 
m.,  2nd,  Richd.  Rivera,  wldr.,  9urg. 
CE.’s  office,  Ft.  Wm.,  854-6:  Kashmir 

1858-62  ;  E.  CaicutU  long!.,  1862-3  ; 
Kumauu  topo..  1864-6  ;  E.  CaicutU  & 
Brahmaputra  1865-72  ;  till  leave,  “unfit  for 
outdoor  work”;  Tel.  Longs.,  1876-7  ; 
Levelling.  1877-9  ;  ret.  1882. 

Biographical  Notei. 

Rev.  Svy..  LP.,  1838-52;  Calcutta  merdl. 
1844-6  ;  E  Coast  1946,  till  dlsm.,  12-12-50; 
Fvtd..  Aiakan,  1864. 

Rev.  Bvy.  IP-.  1841-2  wt..  POO.  1843—4  ; 
Chendwar..  1844-7;  5W.  Him.  1847-50 
X.  Coast,  2850-2;  read.  e..  Feb.  1852. 


reedd.  by  F.  W.  Simms. 

son  of  Hdmi..  La  Mart  Ini  ere 
Sch.,  CaJcntta.  A  nnclo  to 
Lt  Col.  John  Masters  ( b. 
1914  ),  D90.  ;  anth. 
bod  of  Condr.  John  McG. 
N LrA m ‘a  army  (  1784-3838) 
bro.  to  G.  A.  McG. 

son  of  Owen,  who  arrd  India 
t.  Nov.  1832  :  bro.  to  James 
(  rup  )  ;  m..  Allbd.,  29-9—45, 
A  ala.  to  A.  W.  D.  (  418  );  aho 
of  CaicutU. 

aon  of  rierre  ;  m.,  DDn. 
Amelia,  dau.  of  Wm,  GuDiria. 


on  avy.  Damodur  floods.  1852- 
3.  10  Cal.  (  176  ). 

j% t.  »on  of  Joseph  [  rn,  491  ]  • 
balf-bro.  to  Geo.  EUiha  Terrr 
r  1  w 


[WJ. 


420 


Civil  Assistants  :  g.t.s 


Kimf,  Birth,  De&th  Appointed 


Employment 


Domestic 


Olutxb,  Tho«.  t  it,  3B5  ] 
b.  £.,  7-6-18 
d.  Bukkur.  16-4-78  ;  Ml. 
Faschoud,  Fredk.  Smith 
b.  £.,  1-7-33 
-  d.  Mnsrl.  24-0-64. 
Fkkkt,  Fredk. 

Feytok.  John 

1  m,  <494-5  :  it,  469-1 1 
Fierce  Ilicbd.  TTm. 
b.  behore,  11-6-29. 


•  23-0-87 
Calcutta 

Dec.  1847 


1-1-66 

Calcutta 

1-10-28 

23-11-47 

Landour 


EAJDIIA5  ATH  SlCEDHAE 
j  rr.  461-1 ) 

Eosseerode,  John  "Wm. 

I  nr,  385  ) 

b.  e.  1&--&-20. 
BoesEKnoDE.  Wm.  Chas. 

!  rv,  385  j 
b.  c.,  1-12-21  (  T  ) 
d.  Shillong  earthquake. 
12-6-97  ;  m. 

By  all,  Fredk.  Wm. 
b.  e.  6-11-42. 
d..  Maari.  2-10-76 


7-5-S2 


18-12-38 

Calcutta 

3S-12-SS 

Calcutta 


1—4-59 

Calcutta 


B.TALL,  GCO.  J.  1-1-60 

.  b.  e.,  20-11-S9  Calcutta 

8afgeb,  Thos.  (  TV,  486  ]  1-6-27 

t  Poona 

Scott.  Gilbert  James  15-11-56 

DDn. 

Bilelveetok  Chas.  1-1-51 

b.  c.,  1-8-30 


EhjyltebtOK,  Geo.  Henry  Walter  10-7-47 
b.  25-11-31  Calcutta 

d.  In  camp,  GodS.va.rt  Hist. 

20-2-71 ;  hi.  Mflarl 
A  St.  Th03.  Ch.  DOn. 


Better,  Wm.  Francis 

1-8-59 

Calcutta 

8 Kira,  lames  Hawes 

27-4-54 

Bombay 

Stefhtcf,  J.  J. 

28-9-46 

Tkrey,  Geo.  Elisha  [  IT, 

385  }  9-11-32 

b.  e..  1-2-18 

Calcutta 

Trotter,  Wm.Erancia 

1858 

Webb,  Chas.  Bobt. 

23-1-44 

b.  e..  1-9-26 

Williams,  Henry  Wyndham 

1-4-69 

Campbell. 

Wood,  Chas. 

6-5-58 

b. 21-7—42 

d.,  Sapaing,  Burma,  22-2- 

-90. 

Wood,  John 

12-11-6 

b.e..  28-2-4  5 

DDn. 

A  Poona  c..  May  1847. 

Gora,  1844 — 6  Bonakhoda  base.  1847-8  ; 

read.,  1-0-48,  to  Punjab  Flotilla,  IndDn  H. 

Chend  war,  1847,  til)  res  d.  March  3848  ; 
rcadm.,  20-11-49;  Hurilaong,  1350-2;  at 
DDn.  1885  till  death. 

*.  Coast,  1856  till  dlsm.  Cuttack.  8-11-58. 
Biographical  Kotes. 

KW.  Him.  1847-8  ;  Gt.  BoDgl.,  1848-51; 
resd.,  to  Bhopal  Agency;  English  metr. 
Sebore  Bch.  3  802. 


Biographical  Kotes. 

CbeDdwar,  1844-9  ;  Hurilaong,  1849-51; 
Bo.  trgu.  1851  till  resd.  10-10-52. 

Maluncha,  1843-7  ;  Gt.  BoDgl..  1B47-64  ;  E. 
Coast,  1854—8  ;  Assam,  1  £53-00;  E. 
Frontier,  1660;  In  cb..  1865-71  ;  ch. 
parties  In  cr.  A  KlzAm'e  Terr.  1671  till 
ret.  1-11-1876. 

E.  Coast.  3660-0;  E.  Calcutta,  1806-9  ; 
leave,  me.  3869-70  ;  Kumaun  toj>o.f 
1870-1  ;  Bo.  trgn.,  1871-3  ;  "health 
broken,  physical  A  mental”,  read,  with 
gratuity  Its.  2,100. 

Punjab  3856-61  ;  reed.,  1863  to  Punjab 
Jud,  uucov. 

Deccan  topo.,  1826-6;  Bo.  trgn..  1338-44 
till  ret.,  3  853. 

Kashmir.  1857  till  dlsm.,  1-10-60, 

Pay  Off.  Ft.  Wm..  1848-60;  N.  Him. 
1853-2  ;  Assam.  1852-6  ;  K.  Coast,  1856-7  ; 
Punjab,  1858,  till  re3d.,  I860  to  Blwys. ; 
3863,  pwd.  Kohat  A  D.l.K. 

Calcutta  merdl.,  3847-60*,  tv.  Him.  topo., 
1850-4  ;  PuDjab,  1854-6  :  Kashmir,  1856-9  ; 
Punjab,  ch.  Gurhaparh,  1659-63  ;  cr.  A 
10 ziim *s  Terr,  till  death. 

Assam  A  FB.  Frontier,  1859,  till  resA,  1603. 


Bombav  1853-6;  Gt.  InduB,  1855-6; 
Punjab,  3656-7  ;  E.  Coast,  March  1858  (  483  ) 
till  resd.  15-10-58,  to  BlwyB. 

Chendwar .  S-2-47. 

Chendwar,  1844—5;  Mftluncha,  184  5—6  ; 
Gtinvanl,  1846-7  ;  BuriJaong,  1847-9  ; 
CbeDdwar,  1849,  till  dism.  April  1850: 
Bd.  Clerk,  CoUr.’a  offioe  SahiraDpur,  1855; 
El  By.  Agra,  1863. 

Gt.  Indus  A  Sutlej  aeries,  1858,  till  ret.  3801, 
Ens.  HM.  S4tb  Ft.  16-2-62 ;  Lt.  BSC.  6-6-64  ; 
Capt.  1874  ;  A5.  Police  Assam  from  1865. 
MalUDcha,  1844,  till  resA,  Darjeeling, 
1-10-47. 

3£unjab  1859  ;  E.  Calcutta  loDgl.  1862  till  dlsch., 
1863,  unfit  for  fd.  duty. 

Bevelling,  1860-2;  Kashmir.  1862-4  ; 
Compp.  off.  DDn.,  3865-88;  ch.  Bevelling 
1889-90  ;  cb.  Her.  Svy.  party,  Burma,  3890-6. 
Astr.  Party,  1803-5;  Bo.  Topo.,  1672  till 
death. 


bro.  to  Chas.  {  tup  ]  •  m. 
AllbA,  28-9-40.  Caroline 
dan.  of  Bobt.  Cline, 
m.,  1847,  Fiancee  EUen  Matilda. 


Bon  of  F.  Wm.  P.  &  bia  wife 
Ann  Marla,  dnm  of  BJchA 
Bydiuore  riding  rnstr.  7th 
Ben  Cav.;  m.  6ehore.  1853, 
Emma  Eleanor,  dan.  of 
Thoa.  Barwell,  wr. 


eon  of  Wm.  { in,  490  ;  rv,  385, 
490],  bro.  to  wm,  Cha*. 
I  inf}. 

bro.  to  John  [  tuv  ]  ;  m.,  let. 
Eliza.  who  a.,  Cherra. 
10-6-06,  aged  25  ;  in.. ;  m. 
2nd.,  Lucy  Ague*,  who  A, 
24-7-85,  Shillong  ;  KL 
bro.  to  Ed  w.  Chas. ;  m., 

Poona.  12-7-78,  W  inf  re  A 
Victoria  Parkhlll,  wid.,  dan. 
of  James  BendelL 

pr.  bro.  to  Edw..  aDd  Fredk. 
[  432.  tuv  T 

a  sod  appd.  Bo.  Trgn.,  1588. 

bro.  to  Bobt.  [  359  ]. 

Bon  of  Chas.  and  bro.  to  Geo. 
[  in/  )  ;  m..  before  May  1864. 


bro.  to  Chas.  j  rup) ;  m., 

DDn.,  26-11-67,  Bebeoca 
Gltaon,  dan.  of  Thos.  Fraser. 


pr.  kin  to  EJcbA  Yelpy  B. 
( 1615—43  )  asst.  Burg.,  A 
Gauh&tl,  11-1-43  in. 


pr.  kin  to  wife  of  Jos.  Olllver 
{  m,  491  ] ;  1st.,  wife  A, 

DDn..  13-4-42;  2nA.  wife, 
'‘Julie  Ann,  d.,  11  sari  17-6—49, 
aged  IP  y.  8  m. 


son  of  re.  or  warrant  officer  ol 
Art.,  Pcsh&war,  1863. 
son  of  Henry ;  m.(  Mwi. 

3-6—64.  Selina  Matilda,  dam 
or  John  Btotesbury. 
pr.  bro.  to  Ckas.  [  rup  ]. 


CHAPTER  XXVI 


CIVIL  ASSISTANTS  :  TOPO.  SURVEYS 

Madras  dr  Hyderabad  —  Punjab  d:  Himalaya  — -  Burma  —  Successful  Careers 
—  Allowances  —  Nominal  Rolls.  ■  • 

rHHE  only  topographical  surveys  in  progress  in  1844  were  manned  from  the  Madras 
I  establishment,  and  distributed  in  three  parties  : — 

Under  Halpin  in  Ganjam  : — Robert  Howard,  Charles  Summers,  Chatelier, 
Snell,  and  King  [  168-9  ]• 

Under  Morland  in  Hyderabad  : — Chamarett,  Long,  Turnbull,  Parlby,  Ignatio, 
and  Leigh  [  177  ]. 

Under  Ouchterlony  in  the  Nilgiri  Hills  : — MacMahon,  Meneaud,  and  ClaudiuB 
[  v,  179].  MacMahon,  Chamarett,  and  Long  had  served  since  1805  [  n,  351  ]. 

Whilst  triangulation  was  the  business,  of  the  military  officer  in  charge,  the 
assistants  were  experienced  planetablers  and  draughtsmen  and,  writes  Waugh, 
tie  qualifications  of  sub -assistants  attached  to  the  Ganjam  survey  are  limited  to  the  art  of 
field  draftsmanship  or  topographical  delineation  of  ground,  in  which  they  are  expert.  ...  All 
the  surveyors. ..have  been  trained  to  the  specific  duty  of  filling  up  triangles  with  topographical 
detail,  and  they  are  incompetent,  either  by  training 'or  previous  education,  to  undertake  any 
operations  beyond  the  range  of  duty  in  which  they  have  been  mechanically  instructed1. 

The  standard  of  accuracy  and  attention  to  detail,  more  especially  in  the  hills,  had 
fallen  considerably  since  the  days  of  Conner,  Garling,  and  Ward,  and  both  Waugh 
and  Thuillier  had  much  to  criticise  [  170-1,  176,  291  J2. 

By  the  time  the  Hyderabad  survey  was  suspended  in  1850,  Chamarett,  Richard 
Long,  Parlby,  and  Ignatio,  had  been  replaced  by  b.  h.  Long,  Richard’s  son,  James 
Peyton,  nephew  of  John  of  the  g.t.s.,  and  James  McGill.  Turnbull,  Leigh,  and 
Long  were  now  transferred  to  Orissa  [  169  n.2  ],  Peyton  was  sent  to  Du  Yemet’s  party 
in  the  Himalaya  [  202  ],  and  McGill  to  the  Great  Longitudinal  series  under  Strange. 
At  the  same  time  Summers,  son  of  one  of  Mackenzie’s  earliest  pupils,  was  sent  up 
from  Orissa  to  the  Himalaya.  He  was  over  40  years  of  age  and  described  by  Saxton 
as  "a  big  hulking  fellow  without  the  spirit  of  a  mosquito”.  After  some  useful  work 
in  the  foothills,  he  returned  to  Orissa  two  years  later  [  202  ]. 

On  the  close  of  the  Nilgiri  survey  in  1851  Meneaud  was  transferred  to  the 
Calcutta  drawing  office  ;  and  Claudius  to  Orissa. 

The  Ganjam  party  struggled  along  under  Howard  for  two  seasons  after  Halpin’s 
death.  His  assistants  had  no  spirit  to  work  and  he  himself,  though  ‘‘a  most  res¬ 
pectable  character”,  had  not  the  energy  “to  keep  those  wild  scamps  in  order”. 
They  were  all  saturated  with  fever.  There  was  at  first  but  little  improvement 
when  Saxton  took  charge  in  1850,  and  with  the  assistants  from  the  Hyderabad 
party  moved  north  into  the  hill  tracts  of  Orissa.  Chatelier  died  in  1852  and 
Turnbull  the  following  season.  Saxton,  however,  gradually  got  the  work  moving, 
and  in  1854  was  joined  by  a  second  military  officer  Depree,  and  more  sub-assistants. 
In  1856  the  party  was  split  into  two  and  new  recruits  drawn  from  Calcutta  schools 
[171— 2].  “I  am  well  aware”  writes  Waugh, 

that  young  lads  brought  up  in  the  Metropolis. ..do  not  take  kindly  at  once  to  a  survey  life.  The 
transition  is  immense  and  the  hardships  and  exposure  severely  felt.  Unless  great  care  ia 
taken  to  initiate  them  gradually,  ...  as  well  a a  to  inspire  them  with  a  manly  love  for  the 
enterprising  character  of  the  duties,  they  will  surely  imbibe  a  distaste  for  the  profession.  ... 

*DDn.  643  (  66,  70  ),  SG.  to  rx.,  6-11-51  &  13-11-52.  'samples  ofl  inch  work,  r.  pU.  8  &  9. 
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Calcutta  lads  are  capable  of  becoming  manly  surveyors,  and  an  ornament  to  the  profession. 
3  reoolleot  leaving  Calcutta  in  1832  with  a  large  batch  of  newly  joined  sub-assistants  of  the 
trigonometrical  survey  dressed  in  their  pumps  and  kid  gloves.  In  6  months  they  all  became  as 
hardy  and  worthy  a  set  of  enterprising  young  men  as  one  would  wish  to  see  [  in,  361  ;  rv,  372  ]. 

The  civil  surveyors  of  the  Ganjam  party  have  all  been  born  and  bred  in  the  southern 
presidency,  and. ..a  young  Calcutta-educated  lad. ..may  not  feel  quite  so  much  at  home... 
amongst  them,  unless  the  officers  and  leading  civil  surveyors  are  aware  of  this1. 

The  two  parties  were  formed  from  1st  September  1856,  each  with  5  sub-assistants 
and  2  draughtsmen  ;  they  expanded  later  to  ten  each.  • 

-  No.  I,  under  Depree  : — Summers,  Robert,  and  George  Howard,  Claudius,  De 
Souza,  David  Atkinson,  and  Antrobus, 

.  No.  2,  under  Dyer5  : — Snell,  J.  G.  King,  Richardson,  Ellison,  and  I  anderputt. 

Snell  died  of  “  jungle  fever  ”  during  1857.  The  draughtsmen  were  employed 
on  planetabling  during  the  field  season  and  promoted  to  sub-assistant  as  found  fit*. 
One  of  these,  a  son  of  John  King,  died  in  1859.  _ 

On  return  from  furlough  in  1857  Saxton  brought  out  a  young  man,  John  Harper, 
from  Newport  in  Shropshire,  son  of  a  local  tradesman,  who  proved  a  great  acquisi¬ 
tion  to  the  strength  of  the  party.  Harper  was  just  19  years  of  age,  and  had  won 
an  exhibition  to  Christ  Church,  Oxford,  from  Newport.  Grammer  School,  but  pre¬ 
ferred  to  take  up  the  arduous  and  adventurous  life  of  a  surveyor  in  India.;  He 
continued  with  the  party  till  after  Saxton’s  retirement  iu  1873,  and  died  at  Ootaca- 
mund  "of  a  combination  of  bronchitis,  dysentery,  and  consumption  of  the  lungs”*. 

The  Hyderabad  survey  was  resumed  in  October  1855,  under  James  Mulheran 
[  178  ].  Leigh  was  the  onlj-  one  of  the  old  staff  to  rejoin,  being  released  from  Orissa 
in  May  1856  ;  whilst  Andrew  Chamarett  whose  father  had  died  in  1848  [  384,  424  ], 
joined  at  the  same  time  from  Robinson’s  party.  During  his  first  season  Mulheran 
started  triangulation  with  the  help  of  George  McGill,  who  had  only  joined  in  April 
1855,  and  James  Smith  who  joined  six  months  later,  both' being  locally  recruited. 
Robert  Daly  who  joined  in  1857  died  in  camp  in  November  1862. 

Ron  jar  &,  Himajlaya 

When  Du  Vemet  moved  to  the  Punjab  in  1 847  he  was  to  run  a  chain  of  principal 
triangles  westward  towards  Peshawar  and  at  the  same  time  make  a  geograpliical 
survey  into  the  mountains  [35,200].  The  sub-assistants  brought  up  from  the 
Gurwani  series,  James  Mulheran,  Charles  Olliver,  and  Blewitt,  had  no  knowledge  of 
topographical  survey,  nor  indeed  at  that  time  had  any  of  the  Bengal  assistants. 
Now  recruits  had  to  be  raised  and  trained  ;  but,  though  the  Surveyor  General  was 
authorized  to  entertain  six  especially  for  these  Punjab  operations,  he  could  not 
detach  a  Euffieient  number  of  sub-assistants  until  after  the  completion  of  the  base  of  verification 
in  the  Purnea  District  [  19-20  ].  In  the  meantime,  Mr.  ItlackinnOD  of  Masuri  having  promised 
to  prepare  Eome  candidates  for  our  department,  you  will... be  able  to  select  two  well -qualified 
lads  from  amongst  his  pupils  and  train  them  up  under  your  own  'eye6  [  rv,  166  n.5  ;  v,  402  j. 

During  1847-8,  Du  Vemet  recruited  John  Dyer,  Pierce,  and  Burt,  the  two  latter 
being  transferred  to  the  Great  Longitudinal  series  the  following  year  [37—8]. 
Johnson,' Carty,  and  Talbot  were  entertained  at  Delira  Dun  during  1848.  ,  ... 

Henry  Keelan,  an  experienced  triangulator,  was  posted  to  the  party  in  October 
1848,  and  was  detailed  with  Dyer  to  run  a  line  of  triangulation  and  planetabling 
from  Mussoorie  to  Simla  and  the  Upper  Sutlej.  Having  no  experience  of  plane- 
tabling,  and  anticipating  difficulty  during  the  winter  months,  he  asked  to  be  moved 
to  other  work  [  201  ]  which  brought  a  rebuke  from  the  Surveyor  General ;  •  .  .  • 

Any  Hurveyor  whatever  should  be  able  to  manage  a  planetable  after  a  little  practice.-  Slow¬ 
ness  is  pardonable  in  a  beginner,  but  no  excuse  can  be  admitted  for  failure.  Tltis  implement  is 

*DDa.  665  (  151  ),  SG.  to  DSG.,  1-12-55.  *  Dyer  took  charge  after  Saxton’fi  departure  od  leave 

[  173.427]-  ’DDn.  665  (  115),  SG.  to  DSG.,  8-10-55;  578  (  S3  ),  no..  4-7-56;  6S4  (  2-3  ) ;  727  (  2  ), 
Depree  to  DSG.,  13-9—56  ;  12— i— 57  ;  1-10-57.  ‘Saxton  family  papers,  which  include  letters  from  Harper 
1873-4.  ‘DDn.  624  (  31  ),  6G.  to  Du  Vernet,  12-6-47. 
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IntoudcKl  to  facilitate  the  delineation  of  the  features  of  the  country,  and  you  would  find  it  a 
more  difficult  task  to  do  the  work  assigned  to  you  without  the  aid  of  the  table1. 

Keelan  was  not,  however,  pressed  to  become  a  planetabler.  He  spent  the  next 
three  years  on  minor  triangulation  and  traversing  till  in  1852  he  was  transferred  to 
the  Rahun  series  f  50-3,  203-4,  2°6 

Up  to  the  end  of  season  1849-50,  whilst  Olliver  assisted  on  the  principal  triangles, 
Keelan,  Mulheran,  and  Blewltt  ran  secondary  and  minor  triangulation  through  the 
lower  hills  and  along  the  great  rivers,  to  provide  points  for  sketching  and  route 
survey  by  Summers  and  the  youngsters.  From  1850  half-inch  survey  was  carried 
far  into  the  mountains  [  200-2  ].  Triangulation  was  entrusted  to  Mulheran  and 
Keelan,  and  during  season  1850-1  no  less  than  11,845  square  miles  of  planetabling 
were  completed  by  Mulheran,  Summers,  James  Peyton,  George  Shelverton,  John 
Dyer,  and  Johnson.  Work  on  the  higher  ranges  was  carried  out  between  March 
and  October,  and  in  the  lower  hills  during  the  cold  weather  [  4-5,  202-6]. 

From  the  end  of  1852,  charge  was  entrusted  to  Mulheran  who  had  done  magni¬ 
ficent  work  in  the  formidable  snows  of  Chamba,  and  under  him  Shelverton,  Dyer, 
and  Pej-ton  worked  eastward  to  cover  the  upper  basins  of  the  Jumna  and  Bhagirathi, 
and  the  Siwalik  Hills  to  Hard  war.  During  1853,  Peyton  was  left  in  the  drawing 
office,  whilst  Mulheran  from  the  south,  and  Shelverton  and  Dyer  from  the  north, 
just  failed  to  make  coimection  across  the  Great  Himalaya,  which  had  to  be  left  to 
Johnson’s  grand  effort  on  the  19,000  feet  Nela  peak  the  following  year  [  208  ]. 

The  mountain  surve}’  was  now  completed  from  the  Ganges  to  the  Kashmir  border 
and  the  Great  Trigonometrical  Survey  had  gained  a  small  body  of  topographical 
surveyors.  This  was  further  expanded  by  the  more  deliberate  work  of  Robinson’B 
party  in  the  Punjab,  and  Montgomerie’6  topographical  section  in  Kashmir,  whilst 
Mulheran  was  transferred  to  re-start  the  Hyderabad  survey  [  178  ]. 

It  was  a  strange  team  that  Robinson,  himself  quite  inexperienced,  had  collected 
for  his  “military  survey”  of  Hazara  [208-9]; 

The  Resident  at  Lahore  sent  me  two  European  assistants;  the  senior,  ...Mr.  W.  Lloyd, 
waa  a  young  man  of  good  education  and  talent  from  the  Civil  Engineer’s  College  at  Putney 
[  England  ].  Had  he  remained  with  me. ..he  would  have  been  of  great  assistance,  but... 
just  as  we  were  about  to  commence  field  work  he  received  the  offer  of  an  appointment  in  Bengal 
on  considerably  higher  emoluments  and  resigned.  ... 

My  junior  assistant,  Mr.  J.  Ingram,  was  deficient  in  mathematical  knowledge,  and  knew 
nothing  of  drawing  ;  ....  it  was  some  time  before  he  became  useful.  Latterly  he  gave  me  much 
assistance  in  computing  and  in  surveying  in  the  plains,  but  he  was  never  able  to  master  the 
difficulties  of  sketching  hilly  ground.  On  the  conclusion  of  the  survey  he  was  presented  with 
a  commission  in  the  1st  Bengal  Fusiliers  for  his  gallantry  in  Hazara  [  208  n.6  ]!. 

Besides  these  two  gentlemen  Mr.  L.  was  for  a  short  time  posted  to  the  survey.  He  was 
uneducated  and  utterly  unprincipled.  .  He  remained  with  me  for  four  months,  during  which 
time  he  did  no  work  whatever.  [  He  was  ]  finally  ejected  from  the  Punjab. 

He  later  obtained  the  services  of  “a  moonshee  and  two  European  n.c.o.’s  of 
the  Sappers  and  Miners”,  who  were  becoming  quite  useful  when  the  war  of  1848-9 
put  a  stop  to  the  survey,  and  by  the  time  that  work  could  be  resumed 
the  moonshee  had  deserted  to  the  enemy.  Sergeant  Denton  had  been  drowned  on  service 
in  the  Indus,  and  Corporal  Cartly  had  been  made  a  prisoner  by  the  Sikhs  at  Attock  ;  ...  [  he 
being  J  the  only  6urvivor,  was  too  01,  and  had  no  wish  to  return  to  Hazara3.  ■ 

When  Robinson  came  under  the  orders  of  the  Surveyor  General  in  1850  he  was 
given  Talbot  from  the  Himalaya  party  and  two  new  recruits,  Joseph  James  and 
Platts  [  210-1  ]  ;  Waugh  had 

purposely  limited  his  establishment  to  a  small  number.  ...  It  was  my  intention  to  expand 
this  party  gradually  to  8  or  10,'...  but  great  difficulty  has  been  experienced  in  maintaining 
the  former  small  number.  From  the  difficulty  of  recruiting.  Captain  Saxton’s  party  is  below 
ita  full  strength,  and  among  the  surveyors  who  composed  Major  Du  Vemet’s  party  those  who 
evinced  a  real  talent  for  topography  have  been  transferred  to  the  Hyderabad  survey,  to 
Lieutenant  Robinson,  and  to  the  Kashmir  survey.  ■  • '  ' 

1  DDd.  493  (  157  ),  SG.  to  Keelan,  20-12-48.  ’Ex.  EngT.  Pegu,  1858  ;  m.,  Thayetmyo,  11-8-61,  Mary 
Louisa  Kinkaid;  1965,  Punjab  fwd.  till  struck  off  Nov.  1866  ’DEhi.  633  (  i  ),  Report,  dob.,  1-12—55. 
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It  ifl  beyond  my  power  to  give  a  rapid  development  to  top og rap) deal  operations  at  present 
...  I  could  undertake  in  two  years  to  train  up  a  considerable  body  of  surveyors,  but  at  this 
moment  it  would  not  be  easy  to  find  many  candidates  of  sufficient  character  and. .education, 
on  account  of  the  great  demand. ..of  railways  and.. .public  works1  [403-4,  407-BJ. 

None  of  Robinson's  first  young  men  stayed  long.  Talbot  went  off  to  revenue 
surveys  in  1852,  and  Joseph  James  who  showed  promise  of  becoming  a  first  class 
surveyor  left  two  years  later  for  a  well  paid  post  in  the  civil  service  [  414  ].  JPlatte 
had  "passed  a  good  examination  in  mathematics ”  at  Roorkee  College,  but  was  no 
surveyor.  He  was  “too  fond  of  reading  hard  at  night  and  of  a  sedentary  life  for  a 
man  with  so  weak  a  constitution”,  and  was  sick  most  of  his  first  season.  In  1853 
he  left  without  notice  and  eventually  joined  the  Education  Department ; 

Although  a  good  mathematician  and  clever,  [he]  had  no  turn  for  sketching  ground,  and 
was  therefore  warned  to  join  Captain  Btrange  in  Sind. ..for  geodetical  duties.  ...  Being  how¬ 
ever  dissatisfied  with  the  low  Tate  of  salary  which  he  found  inadequate  for  a  family,  ... 
[  he  ]  resigned  and  quitted  tire  Department  before  his  indenture  expired*. 

In  1852  a  valuable  recruit,  was  obtained  in  Andrew  Chamarett,  son  of  the  old 
Madras  surveyor  of  the  Hyderabad  survey  [  rv,  256-7,385 ;  v,  177  ],  and  in  1853  the 
party  was  immensely  strengthened  by  the  posting  of  John  James  and  John  Dyer, 
Robinson  reporting  two  years  later  that  '  .  '  .  - 

Air.  James’ work  is. ..very  beautifully  executed,  and  can  hardly  be  improved  upon.  Mr.  Dyer 
worked  very  hard  and  has  improved  very  much  indeed  on  his  former  season’s  work.  The  pen¬ 
manship  of  his  last  table  is  really  excellent,  and  all  he  requires  to  make  him  a  first-rate  drafts¬ 
man  is  to  manage  his  brush  6  little  better,  so  as  to  give  more  effect  in  his  shading3  [  320  ]. 

Waugh  inspected  the  party  in  March  1854; 

John  James  and  John  Dyer  came  over  to  camp  today  and  showed  me  their  planetables. 
J.J.’ework  iB  ...  simply  perfection.  J  do  not  think  any  thing  superior  could  be  done  in  England 
or  any  part  of  the  world4. 

During  1856  Robinson  lost,  the  services  of  Chamarett,  transferred  to  the  Hydera¬ 
bad  survey,  and  D}rer,  posted  to  charge  of  the  second  party  in  Orissa.  At  the  end 
of  the  year  the  party  comprised  John  James,  Hdrst,  Robert  Bell,  Edward  Ryall, 
and  Neale.  Neale  got  into  trouble  three  years  later  by  assaulting  villagers,  and 
was  debarred  from  further  employment  in  the  Punjab.  He  accompanied  the  party 
do  Central  India  and  by7  1865  was  “a  really  good  topographical  surveyor”. 

From  1857  a  number  of  Robinson’s  assistants  joined  the  Kashmir  survey  every 
summer  to  strengthen  Montgomerie’s  topographical  section.  The  Pindi  party  was 
considered  the  training  party  par  excellence,  and  Robinson  reports  in  1856  ; 

The  computations  are  chiefly. ..performed  by  3rd  class  Bub-assistants.  Besides  Air.  James 
I  have  onB  three  sub-aasistante.  ...  Our  maps  take  more  time  than  any  of  our  other  operations, 
and  if  I. ..allowed  of  Air.  James  computing  they  would  fall  almost  hopelessly  into  arrears,  neither 
-could  1  allow  anyone  else  to  take  any  part  in  finishing  and  shading,  ...  for. ..differences  of  style 
and  finish  would  be  introduced  which  would  utterly  ruin  the  good  appearance  of  the  maps.  ... 

Whenever  1  can,  I  do  employ  the  young  hands  on  the  less  important  parte  so  as  to  gradually 
train  them,  but  if  they  meddled  with  the  finishing  and  shading,  I  could  not  expect  Air.  James 
to  continue  to  take  the  interest  he  does  in  our  really  beautiful  maps  [  291  ]. 

Of  the  three  remaining  sub -assistants,  Alessrs.  Horst  and  Bell  have  received  careful  and 
efficient  training  under  my  own  eyes  for  nearly  two  seasons  and,  being  moreover  very  sUady 
and  industrious,  do  whatever  is  entrusted  to  thdm  well,  and  are  a  credit  to  the  department. 
To  thorn  I  am  obliged  to  give  by  far  the  largest  share  of  the  computations,  but  as  they  are  so 
well  up  to  their  work  and...!  exert  so  active  a  superintendence  over  them  I  have  no  fear  for  the 
consequences.  Mr.  Neale,  ...  is  as  yet. ..inexperienced  and  an  indifferent  mathematician. 
■Whenever  I  have  time  for  computing  he  computes  with  me  ;  ...  I  trust  in  due  time  to  make 
tl-iim  as  efficient  as  his  brother  sub-assistants.  ... 

I  have  endeavoured. ..to  thoroughly  teach  and  train  eucb  sub-assistants  as  you  have  sent 
■ms  from  time  to  time,  and  I  believe. ..the  result  has  been  good3.  . 

James  was  transferred  to  Calcutta  in  1858,  and  was  replaced  by  Joshua  Baness 
-who  had  to  he  taught  planet-abling  from  the  start  {  343  j.  Field-work  was  com¬ 
pleted  in  1859,  and  Robinson  writes  in  his  final  report;  ,  . 
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I  have  trained  no  lees  than  17  purveyors  and  yet  at  no  time  have  I  ever  had  more  than  7 
assistants  present  at  once,  and,  that  only  latterly.  v  Owing  to  the  cost  of  teaching  and  con¬ 
sequent  retardation  of  progress  I  estimate  that  the  value  of  a  surveyor’s  work  increases  season 
by  season  in  the  following  ratio  ;  First  year,  1 — Second  year,  4— Third  year,  6 — Fourth  year,  7. 

After  the  4th  year  the  quality  of  the  work  continues  improving,  though  there  is  not  much 
increase  in  quantity,  hut  as  he  requires  less  superintendence  there  is  a  considerable  gain  in 
other  parts  of  the  superintendent’s  work.  ...  The  party  is  now  well  organized  and  thoroughly 
efficient  and  experienced.  ...  All  depends  on  keeping  experienced  hands1. 

In  further  comments  on  his  sub-assistants  Robinson  notes  that  , 
the  good  topographers  are  almost  universally  deficient  in  mathematical  attainments,  and  that 
the  good  mathematicians  are  rarely  good  topographers.  To  my  mind  manly  energy,  honesty, 
zeal,  good  constitution,  good  eenae,  and  drawing  abilities,  combined  with  sufficient  mathema¬ 
tics  to  work  out  ordinary  computations,  are  the  real  desiderata  for  our  topographers.  Of  my 
present  staff,  there  is  not  one  who  could  pass  the  prescribed  test,  and  yet  there  is  hot  one  I 
would  like  to  change  for  any  other  sub-assistant*. 

This  view  was  fully  accepted  by  Thuillier,  whose  interests  lay  chiefly  with  the 
revenue  and  topographical  surveys,  though  he  ruled  officially  that 

it  would  be  well  for  us  to  avoid  entertaining  for  the  Department  candidates  who  are  deficient  in 
the  knowledge  and  acquirements  so  essentially  necessary-  to  ensure  a  succession  of  good  and  able 
members  of  the  profession,  ...  thus -guarding  against  liability  to  inferior  work  and  failures.  ... 
The  Departmental  test  as  laid  down  in  the  enclosed  paper  must  be  maintained,  and  I  cannot 
consent  to  receive  any  young  man.  who  does  not  comply  with  these  requirements’  [  403  ]. 

From  1856  to  1859’  most  of  the  planetable  survey  of  the  Kashmir  party  was 
carried  out  during  thfe  summer  months  by  young  military  officers  and  a  few  assis¬ 
tants  borrowed  from  Robinson’s  party.  A  strong  topograpliical'section  was  muster¬ 
ed  for  1860  and  Montgomerie  gave  the  new-comers  ten  days  preliminary  training 
in  mountain  survey  ;  “each  new  planetabler  was  attached  to  one  of  the  old  surveyors 
with  a  duplicate  board”,  and  they  were  only  “allowed  to  work  independently 
when  ‘they  had  satisfied  the  surveyor...of  their  proficiency’  ”.  Bell  and  Low 
worked  down  the  Indus  from  Skardo,  Ryall  in  the  basins  of  the  Nubra  and  Shyok, 
whilst  Todd  and  Bolst  worked  eastward  through  Ladakh.  Bell  returned  to 
Robinson’s  party  at  the  end  of  the  season,  but  the  other  four  continued  with  the 
Kashmir  survey  till  field  work  was  completed  at  the  end  of  1864,  covering  the 
desolate  ice-bound  regions  of  Rupshu,  Zanskar,  Hanle,  and  the  Chang  Chenmo. 
From  1860  the  triangulators  Johnson,  Beverley,  Clarke,  Neuville,  and  Braithwaite 
contributed  nobly  to  the  topographical  survey  by  the  fixing  of  adequate  control 
points  [  234-6  ]. 


Burma 

■  When  the  Pegu  survey  was  started  in  1853  a  number  of  Burmese  and  Karen 
boys  were  engaged  for  instruction  as  traversers  and  surveyors,  very  few  of  whom 
proved  of  any  worth  [447  ].  A  few  European  assistants  were  picked  up  in  Burma, 
but  none  with  any  knowledge  of  triangulation  or  planetabling  [  198—9  ]. 

William  Montgomerie  bad  been  making  surveys  of  Moulmein  for  the  Commis¬ 
sioner  and  was  posted  to  the  Pegu  Survey  in  1864  at  the  age  of  43  on  a  salary  of 
.Re.  400  p.m.,  and  pensioned  off.  on  the  close  of  the  survey*. 

Barnett  and  Cooper  had  both  served  in  the  Ordnance  Artificer  Company  before 
,joining  the  Pegu  Survey,  which  Barnett  did  in  1855  and  Cooper  in  1863.  .Both 
were  useful  surveyors  and  on  the  close  of  the  survey  were  transferred  to  Saxton’s 
vparty  on  the  borders  between  the  .Central  Provinces  and  Madras. 

....  -Alexander  Hobday  worked  as  assistant  Bnrvqyor  under  the  Commissioner  of 
Tenaseerim  in  1848,  and  as  surveyor.in  Martaban. and  MQuImein  between  1854  and 
-1-856  drawing  salary  R8-  650  p.rq-  ,He  was. probably, .connected  with  Alfred  Hobday 
&  Co.,  auctioneers  and  wine  merchants  .pf  Moulmem  as  parly  as  .1892  [194]. 
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J  ~The.  topographical  assistants  of  the  Madras  'uncovenanted  establishment  in¬ 
cluded  hone  of  good  education,  "high  professional  qualifications,  or  capacity  for  or¬ 
ganization  and  leadership,  and  the  Madras  system  of  appointing  military  officers 
of  no  professional  experience  did  not  bring  out  tbe  best  work  from  the  assistants. 
Recruitment  in  the  Madras  parties  was  moreover  very  much  a  family  affair. 

When  topographical  surveys  were  started  in  upper  India  the  matter  was  different. 
Recruitment  was  carried  out  under  the  direction  of  the  Surveyor  General  or  his 
■Deputy.  Candidates  -were  given  suitable  tests  and  short  periods  of  training  at  head¬ 
quarter  offices  before  being  posted  to  field  parties.  There  were  disappointments  of 
course,  and  many  good  men  were  tempted  to  other  employment  by  more  attractive 
prospects,  but  there  were  just  as  man}1  who  found  tbe  outdoor  professional  life 
gave  full  reward  for  the  severe  conditions  [  405  ].  Waugh  urged  his  officers  to 
appreciate  and  respect,  those  who  have  adhered  with  fidelity  to  this  honourable  but  poorly  paid 
department.  ...  There  is  something  in  our  noble  profession  and  in  the  administration  of  the 
Department  which,  in  spite  of  the  moderate  prospects,  attaches  real  good  men  who  feel  they 
have  the  ability  and  the  determination  to  succeed  in  it.  By  this  we  are  taught  to  foster  only 
men  of  real  talent/ and  to  give  them  opportunities  for  distinction  as  the. ..surest,  way  of  attach¬ 
ing  them  to  this  hard-working  and  honourable  Bervice1. 

Whilst  the  majority  of  tbe  topographical  assistants  became  first-class  plane- 
tablers  and  draughtsmen,  it  was  but  a  small  minority  who  combined  the  necessary 
character  to  make  good  as  executive  officers  in  charge  of  parties.  The  main  reason 
for  closing  down  the  Hyderabad  survey  in  1850  had  been  the  inability  to  spare  an 
officer  of  the  necessary  experience  and  character  to  manage  a  topographical  party 
working  at  such  a  great  distance  from  headquarters,  in  a  country  where  tact  and 
discretion  were  of  the  greatest  importance.  -It  was  not  until  the  close  of  the 
Himalaya  survey  in'  1854  that  the  Surveyor  General  could  spare.  James  Mulheran 
to  take  up  this  responsible  task  and  to  start  afresh.  His  appointment  dated  from 
'  1st  January  1855  and  carried  salary  of  Rs.  600  a  month  [  178  ].  . 

Mulherari  had  more  than  12  years  experience  on  principal  triangulation,  starting 
with  three  years  under  Everest’s  immediate  notice.  He  had  just,  completed  seven 

■  years  strenuous  work  in  the  high  Himalaya  on  both  triangulation  and  planetabling, 
.holding  charge  for  the  last  two  years,  and  winning  the  Surveyor  General ’s  complete 
confidence.'  "You' have  only  to  go  on. ..doing  your  work  and  gettting  business  out 
of  baud,  and  the  Hyderabad  survey  cannot  fail  to  succeed2”. 

Mr.  Mulheran  is  an  experienced  surveyor,  ...  distinguished  for  tact,  judgement,  and  con¬ 
ciliatory  disposition.  His  recent  surveys  in  the  Kangra  District. ..elicited  the  repeated 
approbation  of  tbe  Civil  authorities,  not  only  for  the  intrinsic  merit  of  his  professional 
performances,  but  on  account,  of  his  honourable  and  just  conduct.. .with  the  inliabitants  of  the 
•country.  I  happened  myself  a  few  years  back  to  traverse  a  portion  of  a  district  which  had 
.been  under  survey  by  Mr.  Mulheran,  and  that  gentleman’s  name  lingered  in  the  affectionate 
remembrance  of  the  pjeopleh  . 

In  his  final  report  before  leaving  India  Waugh'was  equally  warm  in  his  praise, 
and  noted  particularly  that  “from  his  long  training  on  the  Trigonometrical  Survey 
.he  has  been  able  ,to  "carry  out.  the  triangulation  on"' which', the  work  is’based  in  a 
style  of  accuracy  not  previously7  attained. ..by  .previous  superintendents4  - Ten 
.years  later,  like  .many'  other  devoted  surveyors,  Mulheran  died  in  .  the  course  of  a 
strenuous  field  season.;  -  ...  1  ... ,  ... 

.1  Waugh  debates  the ’selection  for  temporary, charge"  of  the  second  Orissa  party 
whilst  Saxton  was  on  furlough  [  172,  429]  ;  j”.  ."  \  \'r';  ' 

.  With  so  much  training  and  organization  going  on/  the  officiating  officer  must  be  peculiarly 
•  well  qualified  and  experienced.  ../Omitting  those  already  at  the  head  of  parlies,  and 'all  too 
"junior  orinexperierioed,  tbe  following. ..would  be  the  most  fit  :  ...  .  a  -MJ 

-■  •  J.  James,  Esq.  :  'Civil  2nd  Assistant,  Great  Trigonometrical  Survey,  attached  to  the  Topo¬ 
graphical  Survey,  Jhelum  and  Rawalpindi.-  >"■  •'  r  i.o  ;  ;  ;  ;.  ;.</J  .0 
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G.  Shelverton,  Esq.  :  Senior  Sub -Assistant,  ...  attached  to  the  Jogi-Tila  meridional  series. 

J.  Dyer,  Esq.  :  Senior  Sub-Assistant,  ...  topographical  survey,  Jhelum  and  Rawalpindi.  ... 

Mr.  John  James  is  not  perhaps  adequate  to  the  conditions  of  the  case.  He  is  Lieutenant 
Robinson’s  right-hand  man  ;  the  final  maps  of  Jhelum  and  Rawalpindi  are  in  bis  hands.  It 
would  be  inconvenient  to  the  public  service  to  move  him.  He  would  gain  little  or  nothing 
individually,'  and  his  interests  are  sufficiently  well  cared  for  by  leaving  him  where  he  is. 

Mr.  Shelverton’s  health  has  not  been  good  lately.  He  is  Lieutenant  Walker’s  right-hand 
man  [  52  n.4  ].  The  Surveyor  General  has  a  high  opinion  of  Mr.  S.’s  abilities  as  a  triangulator 
and  refined  observer,  also  of  his  theoretical  knowledge,  skill  as  a  computer,  and  intellectual 
powers,  but  he  cannot  be  spared  from  his  present  post,  and  as  he  will  be  promoted  if  he  gives 
satisfaction  to  Lieutenant  Walker,  Mr.  S.’s  interests  are  sufficiently  cared  for. 

Not  so  Mr.  John  Dyer  who  occupies  a  tertiary  place,  and  whose  energy  has  been  conspicuous. 
He  can  better  be  spared  from  Lieutenant  Robinson’s  party,  and  his  officiating  appointment 
will  give  him  a  chance  of  distinction1. 

Robinson  agreed  with  the  Surveyor  General’s  appreciation  ;  James  was  the 
only  assistant  at  all  capable  of  compiling  the  maps  of  the  party,  and  moreover  he  setB  such 
an  excellent  example  to  the  younger  members  of  the  party  that  I  look  upon  him  as  the  main 
promoter  of  zeal  for  neatness,  good  drawing,  great  accuracy,  and  general  good  feeling,  which 
distinguishes  all  the  assistants  of  the  party  [  409  ].  ... 

Mr.  John  Dyer  has  been  with  me  two  years,  and. ..has  made  very  great  progress  as  a  topo¬ 
graphical  draughtsman.  He  is — after  Mr.  James — by  far  my  beet  assistant,  and  his  withdrawal 
from  the  party  will  be  a  great  loss  to  it,  the  more  especially  that  Mr.  Chamarett  also  leaves  at 
the  conclusion  of  the  season  [  178,  428  ]. 

Of  Mr.  Shelverton... I  know  but  little.  ...  The  style  of  his  work  in  the  Himalayas  I  do  not 
admire.  He  is  superior  to  Mr.  Dyer  as  a  mathematician  ;  equal  as  an  observer,  perhaps  superior  ; 
much  inferior  as  a  topographical  draughtsman,  and  inferior  in  tact1. 

Dyer’s  appointment  was  duly  sanctioned,  but  before  he  started  he  was  censured 
for  absence  without  leave.  He  was  engaged  to  marry  a  sister  of  his  brother  officer, 
Robert  Bell,  whose  guardian  at  Lahore  was  suddenly  “ordered  off  post-haste  to 
Nagpoor”.  There  was  no  time  to  wait  for  official  leave,  and  Dyer  gallantly  risked 
all — hastened  to  Lahore — and  married  the  maiden3.  Waugh  later  thanked  Thuillier 
for  helping  Dyer  on  his  passage  through  Calcutta  ;  and  “for  all  your  kindnesB  to 
Dyer  who  is  enchanted  with  your  goodness.  He  is  a  man  of  your  own  choice,  and 
I  only  claim  credit  fordoing  justice  to  your  selection 

Dyer  did  a  good  season’s  work,  in  the  Sambalpur  area,  1856-7,  holding  charge 
till  Saxton’s  return  [  171-2  ].  He  gave  valuable  assistance  to  the  local  political 
authorities  during  the  difficult  times  of  1857,  and  his  services  were  lent  to  them  after 
Saxton’s  return.  The  Commissioner  acknowledged  his  “very  ready  and  correct 
execution  of  all  duty  assigned  to  him.  He  showed  himself  a  fearless  and  efficient 
leader  in  several  expeditions  against  the  rebels  in  the  Sambalpore  District”5. 

Though  the  Surveyor  General  had  obtained  his  substantive  promotion  “to  the 
next  uncovenanted  grade  of.. .four  hundred  rupees”,  Dyer  preferred  to  accept  an 
appointment  in  the  junior  civil  service  from  February  18586.  In  later  years  he 
settled  as  a  barrister  in-Mussoorie. 

John  James,  whose  elder  brothers  left  the  Survey  for  the  uncovenanted  civil 
service,  accompanied  Logan’s  party  to  the  Punjab  in  1850,  was  transferred  to 
Robinson’s  party  in  1853,  and  proved  an  exceptionally  fine  plan etabler  and  draughts¬ 
man  [  211,414,  424  ].  After  inspecting  the  party  the  following  season  thei  Surveyor 
Genera]  observed  that  planetahling  required  “considerable  artistic  talent”  ; 

Amongst  the  assistants. ..the  senior,  Mr.  Jolin  James,  stands  pre-eminent  for  his  great  skill 
in  delineating  ground  with  scrupulous  fidelity  to  nature.  I  have  never  seen  a  better  hand  at 
drawing  ground.  He  is  also  excellent  in  every  other  part  of  his  duty,  and  very  zealous  and 
fond  of  his  work.  ...  I  would. ..submit  the  name  of  Mr.  John  James. ..for  promotion  to  the  new 
grade  of  1st  Class  Sub -Assist  ant,  ...whereby  his  salary  -will  be  augmented  from  Rs.  173  to 
220  per  mensem.  Mr.  John  Jame3  on  the  5th  July  will  have  oompleted  9  years  service7. 
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In  1858  he  was  moved  down  to  euccood  John  Graham  at  Calcutta  where  he 
continued  in  charge  of  mapping  for  the  next  twenty  years  [  353  J.  -  - 

■'  James  Peyton,  nephew  of  Everest’s  old  surveyor  John,  joined  the  Hyderabad 
survey  in  1847  and  was  transferred  to  Du  Vernet’s  Himalaya  party  in  1850  where 
he  established  himself  as  an  exceptional  draughtsman  and  excellent  planetabler. 
After  taking  a  large  share  in  the  map-drawing  he  resigned  in  1855  to  study 
painting  in  Italy.  Returning  in  1860,  he  was  re-admitted,  and  employed  in  the 
drawing  office  at  Dehra  Dun.  From  1863  he  was  served  with  various  topogra¬ 
phical  parties  without  ever  rising  to  hold  charge.  He  wrote  up  the  account  of 
the  Himalaya  survey  of  1847-54  that  is  published  in  Synoptical  Volume  No.  vn 
[208],  He  wrote  for -the  papers  and  painted  portraits.  From  1880  he  was  em¬ 
ployed  at  the  Calcutta  drawing  office  where  he  effected  “considerable  improvement 
...in  the  hill-shading  by  brush-work”.  He  retired  in  July  1886  at  the  age  of  551. 

Andrew  Chamarett  the  elder  had  joined  the  Tanjore  survey  in  1807  [  n,  146  n.4, 
351  ],  and  had  for  long  been  a  tower  of  strength  in  the  Hyderabad  party  [  384  ]  ; 

"Major  Morland  was  frequently  absent  on  Bick  leave,  during  which. ..his  place  was  ably  sup¬ 
plied  by  TMr.  Chamarett.  ...  Major  Brown  had  no  previous  training  as  a  surveyor  [177-8,  384]. 
...  My  chief  reliance  therefore  could  only  be  placed  on  the  old  sub-assistants,  and  especially 
on  Mr.  A.  Chamarett  who  was  fit  to  conduct  the  survey  himself  if  not  interfered  with.  Un¬ 
fortunately  this  worthy  fell  ill  shortly  after  Major  Brown  took  charge,  and  was  obliged  on 
the  15th  November  [  1848  ]  to  proceed  to  Bombay  on  sick  certificate.  He  died  on  the  journey 
at  Poona  on  the  18th  December  after  a  long  and  faithful  service  of  4-4  years  [  430  ]*. 

Andrew  Chamarett  the  younger  was  entertained  in  1852  and  learned  his  survey 
in  Robinson’s  party,  being  transferred  to  his  father’s  old  party  when  the  Hydera¬ 
bad  survey  was  reformed  in  1855.  He  remained  with  that  party  after  its  move 
into  the  Central  Provinces  and  till  his  own  transfer  to  the  Calcutta  drawing  office. 
He  retired  as  as  Chief  Draughtsman  in  1884. 

Robert  Bell  joined  Robinson’s  part 3’  in  1854  and  moved  with  it  to  Gwalior  in 
1860.  During  the  summer  months  of  1857  and  I860  he  ■worked  with  the  Kashmir 
party.  In  1862  he  was  transferred  to  the  Rewah  survey  where  he  died  in  the 
field,  May  1867.  , 

Henry-  Horst  also  joined  Robinson’s  party  in  1854  and  accompanied  it  to  Gwalior 
in  1860.  After  more  than  ten  years  with  the  Rajputana  survey  from  1863,  he  held 
charge  successively  of  topographical  surveys  in  Khandesh  and  Burma,  retiring  at 
the  age  of  55  in  1889. 

Edward  Ry^all  was  posted  to  the  Rabun  series,  g.t.s.,  in  1 855,  but  was  transferred 
to  Robinson’s  party  the  following  37ear.  He  worked  for  several  summers  in  Kashmir, 
mostly7  in  the  Karakoram  and  eastern  Ladakh  [  231,  234-7  ]•  He  was  then  attach¬ 
ed  for  a  few  months  to  trigonometrical  units  before  taking  sick  leave  to  England. 
From  May  1867  he  joined  the  topographical  survey  of  Kumaun  and  Garhwal,  hold¬ 
ing  charge  1875-8  and  making  notable  surveys  in  the  high  Himalaya3.  He  later 
held  charge  of  surveys  round  Darjeeling  and  then  spent  the  last  few  years  of  his 
service  on  triangulation  along  the  Madras  coast  before  retiring  in  1890. 

Of  the  younger  surveyors  David  Atkinson  and  George  McGill  had  long  and 
worthy7  service  in  topographical  surveys. 

We  may  here  note  the  heavy  roll  of  untimely  deaths  amongst  the  topographical 
surveyors,  Mulheran  ;  Robert  Bell  ;  Andrew  Chamarett  senior  ;  Joseph  Chatelier  ; 
Black  ;  Thomas  Claudius  ;  Robert  Daly  ;  Harper  ;W.  King  ;  James  McGill;  Richard¬ 
son  ;  Charles  Snell  ;  William  Turnbull  ;  all  but  two  occurring  from  the  Madras  or 
Hyderabad  establishments. 

Up  till  1861  all  the  Bengal  appointments  had  been  made  to  the  Great  Trigo¬ 
nometrical  Survey.  "When,  however,  the  office  of  Superintendent  of  Trigonometrical 
Survey's  was  separated  from  that  of  Surveyor  General  and  Henry  Thuilher  assumed 
the  role  of  Deputy  Surveyor  General  Topographical  Surveys,  a  separate  Topogra¬ 
phical  Branch  was  setup  both  for  military  officers  and  uncovenanted  assistants, 

’  OR.,  1879-80  (  51  n. ).  *  DDn.  542  (  37  ),  SG.  to  Mil.  Dept.,  28-8-50.  »  Mason  (  78,  82,  137-8  ). 
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just  as  there  had  long  been  for  revenue  surveys;  Postings  were  left  to  individual 
choice,  but  there  was  later  some  cavil  at  the  comparative  rates  of  promotion  in  the 
two  branches.-  ■  '  I,,:  *•**  5 °  :  -  - 


'Allowances  ' 


The  regular  allowances  authorized  in  1832  for  sub-assistants  of  the  Great  Trigo¬ 
nometrical  Survey  had  been  made  applicable  to  those  of  the  Madras  survej*  establish¬ 
ment  the  following  year  [  rv,  371  n.4  ].  The  question  of  temporary  charge  had 
been  raised  in  1840  by  Chamarett  of  the  Hyderabad  party,  who  was  allowed 
Rs.  350  a  month,  “the  salary  of  the  Assistant  Surveyor  General  in  charge”  [386], 
in  addition  to  his  ordinary  pay  and  allowances.  When  he  raised  the  claim  again 
the  Surveyor  General  pointed  out  that  the  Madras  Pay  Code  prescribed  an  acting 
allowance  of  Rs.  170  p.m.,  and  the  Bengal  Revenue  Survey  Regulations  Rs.  138 
p.m.,  and  Government  now  authorized,  “whenever  the  charge  of  a  Survey  may 
devolve  on  the  senior  sub-assistant  of  a  party,  the  grant  of  a  ‘charge  allowance ’...of 
Rupees  one  hundred  (  100)  per  mensem1”.. 

The  Surveyor  General  obtained  more  generous  terms  for  Dyer  on  his  appoint¬ 
ment  to  charge  during  Saxton’s  absence  on  furlough  [  426—7  ].  This  was  not  a  case 
of  the  senior  assistant  of  the  party  acting  temporarily  in  charge  ; 

The  salary  attaching  to  the  situation  of  Assistant  in  the  Topographical  Survey  is  Co.’s 
rupees  250,  which  Mr.  Dyer  will  be  entitled  to  draw.  .  In  addition  to  this  he  will  also  receive 
a  deputation  allowance  equivalent  to  half  of  Captain  Saxtons’s  allowance  of  Co.’s  rupees  450 
during  the  period  he  officiates  for  that  officer.  ...  The  above  arrangements  are.. Tor  the  benefit 
of  the  public  service,  and  not  for  Mr.  Dyer’s  personal  advantage,  to  whose  immediate  interests 
the  transfer  would  be  otherwise  opposed,  on  account  of  the  great  expense  he  will  be  subject¬ 
ed  to  in  sacrificing  the  present  equipment  and  re-equipping  again  at  a  distance  of  nearly  2,000 
miles.  ...  His  case  should  be  dealt  with  in  a  liberal  spirit.  ... 

I. ..recommend  that  Mr.  Dyer,  who  is  a  married  man  [  427  ],be  permitted  to  submit  a  bill 
for  his  own  bonafide  travelling  expenses  from  Rawalpindee  via  my  headquarters  and  Calcutta 
to  Cuttack,,  also  that  hia  appointment  with  respect  to  his  salary  as  Assistant  on  the  Ganjam 
Survey — and  deputation  allowance  equivalent  to  half  Captain  Saxton’s  allowance — be  allowed 
to  reckon  from  the  date  on  which  be  leaves  the  party  to  which  he  is  at  present  attached.  ... 

To  hia  ability  to  meet  these  expenses  in  a  manner  becoming  his  position,  Mr.  layer’s  effi¬ 
ciency  will  partly  depend,  as  well  as  the  ascendancy  of  his  example  as  head  of  a  party,  and  the 
preservation  of  his  present  vigorous  health  in  the  very  deleterious  climate  in  which  the  survey 
operations  will  be  carried*.  .  .  \  . 

Under  Madras  regulations  each  sub-assistant  was  allowed  the  pay  for  3  lascars 
which  he  drew  right  through  the  year  on  the  understanding  that  no  further  charge 
was  made  for  lascars  or  khalasis  [  in,  395-6  ].  '  This  arrangement  ceased  when  the 
Madras  parties  were  brought  on  to  the  Bengal  establishment  in  1859  [  399  ].  - 

“Mountain  [or  Hill  ]  allowance ”  was  authorized  for  theN.w.  Himalaya  series  in 
1847,  and  extended  with  modifications  to  other  parties,  both  geodetic  and  topogra¬ 
phical.'  “Travelling  allowance  ”  was  not  authorized  till  1865  [375-6,  399  ]3. 

Dyer  describes  the  heavy  expense  to  which  both  he  and  his  brother  were  put  by 
accidents  to  their  ponies.  They  were  planetabling  in  the  hills  beyond  Simla  ; 

Owing  to  our  inability  to  maintain  dandies  on  taking  the  field  in  October  last — no  allowance 
on  that  acoount  haring  been  then  extended  to. ..the  Department — ...my  brother  and  self  had 
no  alternative  but  to  take  our  horses  with  us.  For  some  time  this. ..answered  admirably  and 
enable  us  to  progress  rapidly  with  our  work,  but  in  January  the  winter  set  in  with  great  severity, 
and  the  road  became  quite  impracticable.  ...  The  only  means  of  extricating  them  was  to  send 
our  homes  by  a  lower  road,  ...  but  unfortunately  [  led  to  ]  the  destruction  of  both  animals. 
My  brother’s  mare,  for  which  but  a  few  months  previous  he  paid  175  rupees,  went  over  a  pre¬ 
cipice  and  was  dashed  to  pieces.  My  own  pony,  after  floundering  desperately  in  snow  up  to 
his  girths,  slipped  down,  about  60  feet  over  a  rugged  Bteep,  and  broke  his  back.  ... 

•DDn.  451  (  113  ),  bmo.,  24-5-44  ;  confirmed  by  cd.  to  B..7-3-4S  (  2£-30  ).  ‘DDd.  643  (  47  ),  SO.  to 
Mil.  Dept.,  15-2-56;  sanctioned,  DDn.  677  (  27  ).  24^L-66.  *  DDn.  493  (  350  ),  SG.  to  dob.,  29-&-50. 
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..  .  In  b  precisely  similar  ease  an  application  for  compensation  preferred  by  the  late  Superin¬ 
tendent  of  the  Simlah  and  Thibet  road  •was  duly  sanctioned  by  Government1.  ■  •  •  ;;  - 

It  was  after  this  catastrophe  that  Du  Vemet  appealed  for  an  extra  allowance 
for  work  in  the  higher  mountains  where  it  was  impossible  to  take  ponies  [  371  ]  ; 

My  assistants. ..require  to  pass  direct  from  one  point  to  another  regardless  of  roadB  and 
paths,  and,  as  their  horses  and  ponies. ..are  not  only  useless  but  an  incumbrance,  they  are 
obliged  to  leave  them  at  some  point  near  the  plains  or  send  them  back  to  quarters,  and  traverse 
the  country  on  foot.  But  walking  in  a  mountainous  oountry  where  roads  are  not  available 
is  exceedingly  laborious  and  a  surveyor,  after  plunging  into  a  valley  5,000  feet  deep  and  gaining 
some  point  on  the  opposited  side  equally  elevated,  ...  is  exhausted  and  in  no  condition  to 
perform  his  duty.  ...  Much  valuable  time  is  lost  and,  from  my  own  experience,  by  no  means 
can  he  keep  fresh  and  in  a  state  to  observe  "and  sketch,  ...  unless  transported  from  point  to 
point  in  a  pilgrim's  jampan,  a  sort  of  basket  carried  on  poles  by  eight  men.  ... 

My  assistants  should  be  effectually  equipped.  ...  They  have  no  allowance  to  meet  the 

additional  expense  of  jampany  hire,  whilst  they. ..keep  up  their  usual  means  of  travelling . 

I. ..suggest. ..that  I. ..furnish  each. ..with  eight  hill  men  for  a  pilgrim’s  jampan,  charging  the 
came  in  mv  contingent  bill.  The  additional  expense... will  be  rather  more  than  40  rupees 
monthly  during  field  operations,  as  hillmen  will  not  engage  for  mountain  Bervice  under  Rs.  6 
per  mensem,  stipulating  for  Rs.  6. ..in  the  snows  above  Rampoor  and  Chini1  [479}. 

Dandy  allowance  at  Rs.  20  a  month  was  duly  sanctioned  for  each  sub-assistant 
whilst  working  in  the  higher  mountains,  over  and  above  the  mountain  allowance 
previously  sanctioned  [375  ]s. 


Nominal  Roll:  1844—61 


K am c.  Birth,  Death  Appointed4  ‘  Employment 


Domestic 


Adame,  Predk. 
b.  25—4-36. 

AstROBTS,  Deodatns 
b.  e.  5—4-25. 

Anny so5,  Da-rid 
b.  5-5-37. 


A TKiysoy,  Henry  McArthur 
b.,  Australia,  e.,  June  1842 
ami.  lndla,1846. 

Banbss,  Alex.  Fredk.  • 


Bajtbbb,  Joshua  PTedk. 
b.  c.  1-7-30. 
d.,  Simla,  7-4-84. 


BARTTKTT,  "W.  8. 

b.  c.  1-8-22. 

JBbll,  Robt.  Arthur 
.  b.  c.  19-11-34. 
d.p  Malhaz.  CP.,  4-5-67. 
JBLACX.'Alex- 

d.,  Cuttack,  17-5-59. 
Holst,  Herbert  James 
b.  c.  2-8-57. 
and.  iDdiA  1637/8  ; 

.  d./Masri.,  7-7-79,  Ml. 


Cbamajeett.  Andrew,  senr.  (  n 
351 ;  m,  3?5 :  n,  385  ] 
b.,  jau.  1 793.  : 

d.,  Poona,  16-12-48. 
'Cha.mab.ktt,  Andrew.  junr. 
b.  e.  20-11-S2. 


Cratzltkb.,  Joseph  [  rr,  385  ]  . 

d.,  Oris&a,  25-11-52. 
Cbbw,  Roger  "Win. 
b.  c.  25-7-39. 


5-11-56  Orissa,  dm,  3856-60;  eab.,  1-10-60; 

>’o.  3  topo.,  1881-74  ;  Calcutta  DO.  1874 
till  ret.  aped  55,  25-4-91. 

1-9-56  -  Orissa,  1856-61  ;  Ko.  8  topo.,  1861-4, 
Cuttack  with  leave  to  Eng  Land  twice  ;  Rewah. 
1864  till  read.,  1-11-65. 

4- 8-56  Orissa,  1856-8  ;  E.  Coast  trgm,  1858-9; 
Cuttack  Orissa  topo..  1859-61  ;  No.  S  topo.,  from 

1864  ;  Kh&Ddeah,  1874-5  ;  Bbop&l, 
1878  ;  Aati.  Party.  1881-6  ;  with  Dir. 
Statistics.  1885-6  ;  *vy.  Calcutta  dty  till 
ret.  aped  55,  6-5-92. 

1-12-58  Orissa  <fc  Cbota  Nkppur,  1858-63  ;  Cal- 
Calcntta  cutta  DO.,  1 863-4  ;  KhAsl  Hills,  1854  till 
read.,  5-8-67,  to  become  Asst.  Enpr. 
1-11-66  Kashmir  topo.  1857  ;  Pindl.  Jan.  1858  ; 
DDtl  pr.  read.  3  858  ;  Customs  Dept.  Benares, 

1862. 

5- 9-66  with  Bd.  Admin.  Lahore,  1849-50  ;  AaaL 

DDn.  Bari  Do5b  canal,  1851—4  ;  DDn.  DO., 

.  3856-60  ;  attd.  Pindi  topo.,  3858  till 
appd.  BAB.,  1-1-61  ;  Gwalior,  1861-S  ; 
RftjpuULna,  1863  ;  Calcutta  do.  from 
3869  CD.  1876  ;  Aaat.’to  DO.  Statistics, 
1882  till  death. 

17-3-65  Ordnanoe  Dept.,  1845-55;  Pegu  Bvy., 
Burma  1855-68  ;  Ho.  8  topo.  1868  til]  ret. 
od  pension,  July  1870. 

15-9-54  PindJ  d  Kashmir  topo.,  1854-61  ;  Gwalior, 
Masri.  1863-2  ;  Rewah,  1862  to  death.  • 

1-12-53  from  Calcutta  .DO.  to  Orissa  topo.  till 
Calcutta  death. 

26-7-52  dmn  SGO.,  1852-60;  Kashmir,  1860-1; 

Gwalior,  from  1861  ;  6AB.  topo.  3-1-62  ; 
2  y.  furl  to  Ear.  8-11-73. 


19-3-05  Madras  svys.,  1807-20  :  Hdb<L,  1820  till 
Madras  death. 


2-6-52  Pindi  topo.,  1852-6;  Bdbd.  A  Bdlkd,, 
Cuttack  1855-70  ;  Calcutta  DO..  1871  till  ret.  as 

CD.,  1-6-84. 

'1-7-80  Madras  topo.,  1833—43;  Ganjam,  1844- 
Madras  50  ;  Orissa,  1850  till  death. 

15-9-66  Orissa.  1857-61  ;  No.  8  topo.,  3861-72  ; 
Calcutta  Khindeah,  1872—5  ;  Myaore,  1876. 


possibly  kin  to  Ueut.  Adams 
with  Hermann  Behlapintwelt 

I  MS  ]• 


pr.  bro.  to  G.’WJd.  A  HR 
AtklnsoD  I  418,  irv'JaDdalso 
"to  Edm.  Stroud  PAton,  appd. 
topo.  BAB.  38-6—61. 


1870,  MssrL,  sou  b.  to  his  wife 
Eliza. 

pr.  son  or  kin  to  A.  B.  merch., 
Delhi,  who  dL.  1642/S. 

pr.  bro.  to  Alex.  (  nip  )  ;  m_ 
Maria,  before  1857.  A  nth. 
Gtopraphiru*  Jndurut,  pub. 
Calcutta,  1881  ;  fbob. 


sou  of  Ricbd.  Kelson  B. ;  m., 
Msarl.  15-9-62,  Lucy  Ellen, 
dam  of  John  Taylor. 


pr.  bro  to  Wm,  C.  B.  \  359  ] 
and  Geo.  Chapman  {439]; 
xn_  1st.,  before,  1865,  Helen 
Kate  :  2nd..  Emily  Caroline, 
who  a.  Land  our,  16-1-71, 
aped  81. 

m.,  Bcdbd.,  8-10-20,  Katherine 
Johannes ;  father  of  Peter, 
b.,  1826,  KtrAm'a  med.  esL, 
and  of  Andrew  (  ir\f  ). 
eon  of  Andrew,  eenr.  (rup) ;  pr. 
father  of  A.  C.,  enpraver, 
*00.,  1884. 


eon  of  Roger ;  m.,  Cuttack. 
1-8-69,  Plioel>e  Emily,  dam 
of  Geo.  Rayner. 


•  3  DDn.  606  (  109  ),  John  Drer  to  SG.,  20-6-51.  *ib.  (  104  ),  16-1-51.  *  DDn.  641  (  292  ),  bmc., 

21-2-51  *  do.,  8-3-51.  <D&te  of  ideDture  given  here  often  later  than  that  of  joining. 
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Name,  Birth,  Death  .Appointed 


Employment 


Domestic 


CLAtroroB.  Thofl.  [  rv,  3S5  ]  ‘ 
b.  c.  April  1816. 

'  cL,  Berbatnpur.  Ganjam, 
7-6-6$.  '  ■ 


Coo  rax,  A. 

.  A  »?/  ' 

Daly.  Robt. 

d.  in  fd..  Berlr.  25-11-62. 


D YZB-,  Edward  Abraham 
b.  Calcutta.  7-7-31. 
ed.  England  ; 
axrd  India.  March  3849 
-  <L,  Simla.  23-4-1902. 


1-7-80  Madras  topo.,  1833-43  ;  NUgirl  HU  la, 
Madras  1844-54  ;  Orissa  A  Ganjam,  1864  till 

death. 


9-11-56  OrdsDce«»Dept.,  Burma  3  854-413;  Pegu 
Svy.,  1863-7  ;  No.  3  topo.  1867-76; 
Kh&ndeBh  1876  UU  3879.  •  -  -  • 

1-8-57  Hdbd.  Topo..  1857  till  death.  .  , 


30-6-49  nv.  Him.  A  Pindl  topo.,  1849  till  resd. 
Calcutta  3851  ;  studied  brewing  In  England,  aDd 
founded  brewery,  Murree,  e.  3858  ; 
Solon,  c.  3866. 


Dyer.  John 

b.  e.  1-8-29. 
arid.  India,  1847. 


16-7-47  jrw.  Him.  topo.,  1847-53  :  Punjab  Topo., 
Calcutta  1853-6  ;  ch.  Orissa  Topo.  No.  2,  1856- 
7 ;  nncov.  civ.  service,  SambaJpur, 
Feb.  1858  to  28-2-62  ;  later  ban. 
Mssrl. 


Farrkll.  Robt.  Dennis 
b.  c.  Feb.  1S43. 

Harter. John 

b  Newport.  Salop, 
c.  35-4-38. 

arrd.  India.  Aug.  1857  ; 
d.,  Ootacamund,  23-6-75. 
Horst.  Henry 

b.  England,  6-5-34. 
arrd.  India,  1834 
d..  Cuddalore,  in.  nnd. 

Howard.  (Ho.  Robt. 

Howard.  Robt.  [in,  385  : 
it.  385  1 

d.  before,  Nov.  3862, 
Iotatio.  Colin  Francis 

l  in.  385  ;  I*.  386  ) 

J am~ks,  John  Owen  Nix  [  359  J* 
b.  Calcutta.  6-8-29 
d.,  Mssrl.,  9-8-3900  ;  ?o. 


Jamrs.  Joseph  Arthur  Nix 
•  b.  c.  May  1827. 

d.  before  3860. 

King.  John  Geo.  [  it.  286  ] 
b..  May  3816. 

Kino,  w. 

d.  Orissa,  16-12-69. 

UnoH,  James  [  m.  385  ’•  rv,  336, 
as  John  ). 

Loro,  Ricbd.  [  n,  351  ;  nj,  585  ; 

it.  386  J 

b..  27-7-1793 
d.  Scdbd.,  7-10-65  ;  10. 
LORG,  R.  H. 

Dow,  James 

b.  c.  1-3-40. 


Lowry,  John  Wm. 

McGill.  Geo.  A. 

b.  England,  c.,  24-4-38 
arrd.  India,  1838, 
d..  Calcutta  4-1-92. 

McGill.  James  Hamilton 
b.  1827/8 

d..  Tret,  nr.  Murree,  1-12-53. 
MacMabo*.  Chas.  Robt. 

[  n.  351  :  tn.  385  ;  iy.  386  ] 
b.  c.  Oct.  1791. 

MACVvrriE.  Edw.  Francis 
b.  e.  13-8-42. 

MAY.  John  Albert 
b.  16-5-41. 

d..  DDn.,  26-6-86  ;  m. 
IdiFiitD,  Augustus  f  m.  386  ; 
it,  386,  y.  360  j 
b.  July  1807. 
ifOFTGOHKRJ*.  .  Wm.1 
b.  e,  Dec.  1821 
arrd.  India,  1821. 


1-10-60  Hdbd.  topo..  1860-6;  Gwalior,  3870-5; 

Mysore.  1876-7  ;  In  service,  1881. 
B-8-57  No.  3  topo.,  1857  till  death  :  me.  to 
England,  186S-9  ;  svy.,  Jeypore. 
Vrgptm.,  1869-73. 


I- 9-54  Libra.  A  Acct.  Roorkee  Coll.,  1853-4  ; 

Mssrl.  rtndi  topo.,  1854-61  ;  Gwalior.  3861-3  ; 

Rfijputana.  1863-74;  ch.  Khindesh, 
1874-9  ;  furl.,  1879-82  ;  ch.  Burma 
topo..  1882  till  ret.  aged  65.  5-5-89. 

II- 7-53  Orissa.  1853-8;  E.  Coast  GTS.,  1859  till 

Cuttack  read.,  18-6-62. 

1827  Madras  topo.,  3827-43  ;  Ganjam  A  Orissa. 
Madras  1643,  till  ret.  on  pension  1861? 

9-5-27  Hdbd.  topo.  1830  tDl  dism.  1-9-47. 

Madras 

29-7-45  GT5.  nnlta.  1846-63  [  419  )  ;  Pindl  topo., 
Calcutta  3653-8  ;  ch.  Calcutta  DO.,  from  1858; 

Suvr.  A  CD..  Feb.  1861  ;  ASO.,  maps, 
from  1870  ;  furl.,  1878-9  ;  ch.  8  Party, 
Rev.  Br..  Aligarh.  3883.  tUl  ret.,  7-8-84. 
1-9-48  Pindl  topo.,  1860.  till  read.,  1854.  for  appt. 
DDn.  to  uncov.  civ.  jod.  service,  Bundelkhand. 


9-3-35  Madras  topo.,  1637-48  ;  Ganjam  A  Orissa, 
Madras  1844.  till  ret.  1862. 

1-7-57  dmn.  Orissa  Topo.,  1857  till  death. 


14-4-27 

Madras 

27—4—05 

Madras 


Hdbd.  topo.,  1830-61;  Orissa,  1855-6; 

Hdbd..  1656  till  ret.  19-9-63. 

Madras  topo.,  3810-21  ;  Hdbd.  topo., 
1821  till  pension,  1-9-47. 


1-7-45  Hdbd.  topo.,  1845-50  ;  Orissa  topo..  1851, 
Hdbd.  till  resd.,  1855.  "after  continuous  fever". 

1-30-57  Assam  trgu.,  3867-9  ;  Kashmir  topo., 
Calcutta  1860-4;  KhAsi  HUls,  1864-6;  12  mo. 

leave  me.  to  Europe,  1867-8  A  1866-7  ; 
Kumaun,  1866-70  ;  18  mo.  leave  from 
Burma  topo.,  1876,  till  furl.  1877. 
27-10-64  OrlB&a  topo.,  1854-6. 

Calcutta 

8-4-55  Hdbd.  topo..  1855-62;  Cbota  Nfigpur, 
Ellichpur  1862-73  ;  RAjput&na.  1876-8  ;  Calcutta 
DO.,  1682  ;  CD..  24-6-84  till  death. 

16-2-49  Hdbd.  topo.,  1849-50  ;  Gt.  Longl.  trgn., 
AuraDg.lbAd  1861-2  ;  Pindl  topo.  1853  till  death. 


19-3-05  Madras  topo.,  1805-44  ;  NTR.'i  Hills, 
Madras  1844-54  ;  pension  from,  3-10-65. 


1-3-57  Calcutta  DO..  1856-7;  Orissa.  1857  till 
Calcutta  resd.,  Nov.  1861. 

1-10-60  Orissa  A  No.  3  topo.,  2660  to  May  1877  ; 
Calcutta  Cnlrutta  do.,  1877-84  ;  K-hAndesh  topo., 
1884-5  ;  DDn.  DO.  1885.  till  death. 
17-8-23  Madras  topo..  1823-44  ;  Ntlgiri  Hills, 
Madras  1849-53  ;  Calcutta  DO.,  1854-6. 


1-12-64  asst.  Biirvr.  under  Comnr.  Moulmeln 
Rangoon  from  April  1853  ;  tr.  to  Pegu  Svy.,  Dec. 

1864  ;  disch.  at  Madras,  with  pension  <gl 
Rs.  133/4  p.m.,  SO-6-67. 


m.,  1st.,  Jane  Elizabeth.  who 
d.,  Kotagiri,  16-6-48;  2nd., 
Ootcmd-,  23-2-52,  Char¬ 
lotte  Amelia,  dau.  of  Geo. 
HaJdweii ;  father  of  T.  ».  M., 
appd.  No.  3  topo.  1868. 

Leave  on  }  pay  from  6-10-79. 


pr.  son  of  Whitelaw  [  rv,  385  1 
A  bro.  to  J.  B.  Daly  who 
resd.  as  "native  sum  ”, 
Hdbd.  Svy.,  8-9-58. 
aon  of  John  (  b.  1799  ).  Boogh- 
ly  PUot,  1816-48  ;  bro. 
to  John  (  inf )  A  Wm.  Alfred 
I  419  )  ;  m.,  Barnstaple.  Eng¬ 
land,  e.,  1856,  Mary  Passmore  ; 
father  of  Gen.  R.  E.  H.  Dyer 
(  blog,  by  Ian  Colvin,  1929  ). 
bro.  to  Edw.  (  tup  )  ;  m  , 
Lahore,  26-12-55,  Caroline 
Colley.  Bell  sia.  of  Robt. 
Arthur  [  430  );  2nd.,  Mssrl. 
24-11-65  Grace,  dau.  of  Thoe. 
Conlan;  she  d.,  MsarL 
11-22-1900. 


son  of  Newport  tradesman ; 
brought  to  India  by  Q.  H. 
Saxton  [  422  1. 


aon  of  Geo.  Phillip  ;  m.,  Mnr- 
ree,  8-5-66.  Alice  Frances 
Copping,  wid..  dau.orWm. 
Powell ;  portrait  with  asg. 

bro.  to  Robt.  (  inf. ) 

bro.  to  Geo.  ( tup  );  wife  d.. 
Berhampur,  Ganjam,  Jan. 
1849. 

m.  Maria  before  1839. 

son  of  Wm.  Nix  l  m.  371  ;  it, 

574  1 ;  bro.  to  Richd.  Nix 
41  g  1  A  Joseph  [  in/]  ;  m. 
‘eshAwar,  5-2-56.  Matilda 
dan.  of  H.  S.  Bristow, 
bro.  to  John  (  tup  )  and  Wm. 
BJcbdL  [  410  ). 

father  of  W.  K.  (  inf .  • 

aon  of  John  Geo.  ( tup  ). 

aon  of  James  ;  wife  Mary  A 
S  children  alive  186S. 
m.,  Trie  bur,  13-32-20.  Ann 
Watts;  father  of  R.  H. 
{inf). 

aon  of  RJcbd.  ( tup  )’. 

S3-7-69,  bis  dau.  Maria  m., 
DDn.,  Thoa.  Kinney. 


aon  of  John,  Dep.  Commy., 
NizAm's  est..  ;  bro.  to  James 
{inf)  A  John  [419):  m., 

before  3672.  Arabella  Agnes, 
bro.  to  Geo.  (  tup  ),  and  John 

1419). 

m..  Maria,  dsu.  of  MaJ.  S.  A. 
Rehe.  Mad.  Inf. ;  she  <L, 
Ootcmd.  aged  41  ;  ia. 


in..  Agnes  Blanche,  who  d., 
Mssrl,  17-6-1920.  aged  70  ;  la. 

aon  of  Aoguste,  who  arrd. 
Madras  from  France  1789  ;  m. 
Matilda  before  1832. 
wounded  by  tiger,  Arakan 
Hills,  33-4-65. 


1  JO  Cai.  ( 406  ) ;  map  ahewing  Wm.  Montgomerie^  project  for  telegraph  line  India  to  China  ;  identity 
doubtful. 
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h'tiDf,  Birth,  De^th 


NiALl,  Olarenoe.  H.  T. 

b..  Vorkahlr*.  1830/40,  « 
arr<V  Lndla,  IB— ^-65.''  . 

'i  *  * 

Pmnr,  Chas.  Henry 

l  ill,  386  :  it,  386  I 
d„  Hdbd,.  o-d~73,  aged  62; 

Ml. 

Pew.  John  Geo. 
b.  c.  Dec.  1839. 

PirrOK.  James 
b.  1-7-81. 


Platts,  John  Thompson 


Richardson.  Rlchd. 
b.  c.  1830 

d.,  Cuttack,  29-4-57. 

RTALL,  Edw.  Chas. 
b.  c.  16-1-SS. 


.8mitH,  Jatne*  Benjamin 
b.r.  1-4-57, 

Snell,  Chas.  Junr.  [  rr,  376  ) 
d.,  in  Orissa,  5-3-57. 

Sttmmers,  Chaa.  Augustus 
I  m.  7864  rr,  886  ] 
b.  c.Teh.  1808. 
d..  1860/2. 

Talbot,  Henry  Blnquiere 
b.  c.  1-J1-S0. 

Todd,  TTm. 

b.  c.  25-11-38. 


TUHNTBrLL,  Wm.  Henrv 
[  m,  386  ;  it,  386  ) 
b.  e.  Bept.  1810. 

<L,  in  fd.,  Orissa,  24-4-53. 

•  Vandkrpctt,  John  Alex/ 
b.  e.  May  1839. 
d..  Agra.  1878/9  ;  ML 
Wjxsok,  Alfred  John 
b.,  10-4—45. 
d.,  Poona,  18—8-81  ;  Ml. 


Wyatt,  AJex.  Geo 
b.  c.  27-2-45. 


Appointed  Employment 


Doroefitio 


£1-4-55  Pindl  A  Kashmir  topo.,  1855-9  ;  GwaUor. 
CalcntU  1860-2;  Rewah,  1862-0;  Hdbd.  Topo., 
BcrAr,  1860-70  ;  two  y,  leave  to  Europe 
from  Aug.  1870. 

9-8-27  Madras  topo.,  1830-43  ;  Ganjam.  1844-6, 
Madras  pr.  read.  1846. 

•  -  t 

1-12-68  Orissa  topo.,  1858,  till  read.  Nov.  1861. 


pr.  ion  of  Rev.  W m.  Henry  N. 
master  of  Beverley  Or.  Bch., 
Yorks ;  m..  pr.  Agra,  t.  1860. 
son  b.(  8-3-61. 

m  ,  Bodbd.,  8-7-36,  Sarah 
Elisabeth  O'Leary. 


from  Bt.  Paul’*  Sch.,  Calcutta. 


1-8-47  Hdbd.  topo.,  1847-61  ;  kw.  Him.  topo., 
1851,  till  xesd..  1855  ;  reappd.,  I860  ; 
DDn.  DO.,  1860-S;  Eumaun,  1863-7  ; 
RAthlAwAr  topo.,  1874-6  ;  Calcutta  IK)., 
3875-84  ;  Darjeeling  topo.  ,  1883  till 
ret.  aged  55,  1-7-86, 

25-9-60  from  Roorke-e  Coll,  to  Pindl  topo.,  1850 
DDn  till  read.  May  1853  for  Education  I>tpt.  ; 

•  1862.  Hdmr.  Benare*  Coll. 

10-11-54  11-8-64  Dran.  800.  ;  to  Orissa  1854  till 

Calcutta  death.  V 


aon  of  James  (  1BOO-84  ),  of 
NliAm’s  Army  ;  nephew  of 
John  (  rr,  460-I  ;  t,  428  }  ; 
his  wife  Kathleen  d.,  Poona, 
22-10-89.  aged  SB.  Ml.  _ 

Bon  of  Robt.  ;  m, .  Ian  dour, 
20-9-51,  ElitaWth,  dau.  of 
Rudolph  Perkins. 


£5—4-55  Rahun  trgu.  1855-6  ;  Pindl  A  Kashmir 
oxs.  topo.,  1856—64  ;  E.  Calcutta  A  Frontier 

trpn.,  1864-6;  Kumaun  A  DDn.  topo., 
1867-75  ;  In  ch.,  1875-8  :  cb.  Darjeeling 
topo.,  1881—4  ;  E.  Coast  trgn.,  Madras, 
1SS5  till  ret.,  2G-9-90. 

21-9-55  Hdbd.  topo.  1855  till  resd..  20-9-65  ;  re- 
Poona  appd.,  Not.,  rejoining  May  1866  ;  left 

for  pwd.,  Acrte.  Bombay. 

1-I2-S2  Madras  topo.,  1833-42  ;  Ganjam  A  Orissa, 
Madras  1844  till  death. 

•  ~  1-10-21  . ;  Madras  topo.,  1821-43  ;  Ganjam  A  Orissa, 
"Madras  1844-60;  NW.  Him.  topo.,  1850-3; 

Orissa,  185S  till  pensioned,  1860/1. 


son  of  Chaa.  Harrison,  R.  ;  bro. 
to  Prdk.  W m.  (420];  m, 
DDn.,  26-1-64,  Eliza  MargL 
dau.  of  J.  B.  Luckstedt. 


parents  living  In  ‘Bombay 
1865-6. 

nat.  sod  of  Chas.  BDell,  Mad. 
Lnf.  I  n,  504  j. 
son  of  James  (  n,  352  ;  rrr^ 
386  j  ;  wife,  Caroline  Rublna, 
5.,  Poona.  2-7-56,  aged  25. 


I- 9-48 
,  DDn. 

II- 3-50 
Calcutta 


27-S-27 

Madras 


rrw.  Him.  topo.,  1848-50;  PindJ  topo., 
1850  tiJ)  absent  from  6-7-62;  to 
Punjab  Rev.  Bvy.  I  443  ]. 

Pindi  A  Kashmir  topo.,  1850-62  :  Gwalior, 
1863-4  ;  Kumaun,  3864-8  ;  KAthiAwAr, 
1809-6;  Calcutta  Do.  A  DDn.  comp., 
1874-5  ;  Kumaun,  1877  ;  -  cb.  Bombay 
topo  1878  Calcutta  DO.  1879  til)  ret. 
aped  55,  25-11-93. 

Hdbd.  topo.,  1830-50;  Orissa  topo.,  1850, 
till  death. 


1-9-56  Orissa,  1856—60  ;  Chota  N&gpur,  1861-70; 
Cuttack  .  Gwalior,  1876  til)  death. 


from  MacklnDOD's  Sch.  Ms&ri. 


bod  of  Tbo«.  [Li,  352  ;  m.joS) ; 
m.,Scdbd..  14-6^33.  Leonora 
Sarah  Picker;  dau. 
Peter,  bod  of  Andrew 
Chatnarett,  Beni.  I410J. 
Eleanor  Mary,  his  wife,  A., 
Mssri,  14-7-71. 


1-10-60 

Calcutta 


24-1-61 


Calcutta  do.  ;  from  1-1-60;  No.  4* Party,  pr.  bod  of  Wm.  [  rr,  475  ;  r. 
Topo;  Central  India  A  Bajputana  do.  444];  m..  before  1870, 

Calcutta.  1673.  1877,  with  No.  2  Party,  Amanda  Marla. 

Toj>o;  Khandcsh  A  Bom.  Calcutta  Dm. 

26-6-80.  Dchr a  Dun  DO.  STS.  ;  1-10-85  ; 

11  Party  Burma,  1-11-89.  Calcutta  DO., 

18-2-92.  21  Party  Burma,  1-11-94.  To 

Garctted  rank  ;  18-8-1892- 

nppce.  dmn.  ;  SAS.  11-1-61.  pr.  bod  of  Alex.  [  4-44.  543  ]. 


..J 
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•  '  r  :v:  crVTLr  ASSISTANTS :  REVENUE  SURVEYS  •  •  *; 

.  ;;  <ii ;fJ{7T  '-'tv  '  1  '-'/J  .  •• 

Appointments  —  Successful  Careers  —  The  Lesser  Fry  —  Nominal  Rolls :  Bengal  — 
Bombay  —  Madras.  ; 


IN  1842  the  revenue  surveys  of  the  North-Western  and  Lower  Provinces  of 
Bengal — except  three  in  Bihar  and  one  in  Midnapore — were  closed  down,  and 
in  1844  there  were  only  about  twenty  assistants  remaining  in  employment. 
Whilst  occasional  appointments  were  made  to  replace  casualties,  it  was  not  until 
after  the  first  Sikh  War  of  1845-6  that  recruitment  was  reopened  for  new  surveys 
in  Upper  India,  Rohilkhand,  and  the  Punjab.  For  this  purpose  volunteers  were 
transferred  from  Lower  Bengal,  re-appointments  made  from  those  discharged  in 
1842,  and  new  men  found  up  country. 

As  there  were  no  young  military  officers  available1,  executive  charge  of  three 
of  these  surveys  was  now  entrusted  to  experienced  civil  assistants.  Alexander 
Wyatt  was  recalled  to  relieve  Maxwell  when  that  officer  resigned  in  1844,  and 
James  Pemberton  superseded  Fitzpatrick  the  following  year  [  241,  244,  441  ].  Both 
did  well  but  died  early  and  were  followed  by  Nicholas  Davey  and  Robert  Smart 
who  proved  equally  successful.  Another  Bihar  assistant  who  did  well  was  James 
O’Donel,  who  held  charge  in  Arakan,  the  Chittagong  Hills  and  Lower  Assam.  Wilson 
who  took  over  the  Midnapore  party  when  Mathison  retired  in  1844  was  not  a 

success  [247,  434 1  .  '  .  . 

'  The  distribution  of  assistants  between  the  various  parties  m  1848  stood  thus  ; 

No.  1,  or  North  Division,  under  Pemberton  : — O’Donel  ;  J.  b.  Pringle  ;  o.  Mullins  ;  a. 
Smith  ;  h.  Smith  ;  Ewan. 

No.  2,  or  South  Division,  under  Smyth  : — N.  t.  Davey  ;  w.  b.  Pringle  ;  Otto  ;  w  .  Davey  ; 
Willis  ;  May..  '  " 

■  No.  3,  or  East  Division,  under  Wyatt: — Bridge  r  Bell;  Heyeham  ;  Campbell  ;  Pickel ; 

Anderson  ;  Adam.  J  . 

No.  4,  or  West  Division,  under  Tickell,  acting  for  SherwiU  : — w.  R.  Chill  ;  Brady  ;  G.  Swiney  ; 
Parker  ;  Robert  Smart  ;  Lallah  Ram  ;  Pickard  ;  Geo.  Thompson  ;  Arthur  Smart  ;  David. 

Delhi  <fc  Rohilkhand  under  Donald  Vanrenen  with  Burgess  as  Assistant: — Hoppner ; 

D.  Blyth  ;  w.  Sanderson  ;  Edward  Johnson  ;  Sergt.  Millard  ;  J.  H.  Gibson.  . 

Punjab  ;  cis -Sutlej,  under  Stephen  : — c.  Foy  ;  Kavanagh  ;  a.  b.  Blaney  ;  Burrowes  ;  Loftie  ; 
Housden  ;  a.  Foy.  .,  ...  :. 

trans-Sutlej,  under  Blagrave  : — w.  Blyth  ;  ;w.  Lane  ;  Permien  ;  Ellison  ;  o.  H.  Blyth  ; 
Harris. 

Thuillief  could  not  control  recruitment  for  the  up-country  surveys  [  349-50  ]  ; 
Captain  T.  C.  Blagrave  has  been  in  the  habit  of  discharging  his  assistants  and  Bub- 
assistants  ad  libitum  without  reference  to  this  office.  On  one  occasion  no  less  than  three  sub¬ 
assistants  were  discharged,  and  three  taken  in  their  place  in  the  middle  of  afield  season.  These 
Punjab  establishments  having  originally  been  formed  from  drafts  from  the  Bengal  surveys, 
the  sub-assistants  naturally  looked  to  this  office  for  protection,  and  appealed  to  me  for  further 
employment  in  the  Department.  ...  No  Department  can  hold  together  under.. .such  a  ByBtem. 

My  duty  with  regard  to  the  Punjab  surveys  has  been  a  most  invidious  one,  and  it  has  boen 
a  difficult  task  to  maintain  even  the  semblance  of  Departmental  union  and  strength*. 

Salaries  had  been  fixed  at  the  time  of  the  1833  conference  [  rv,  213,  364  ]  ; 

Apprentices  from  Rs.  60  to  80  per  mensem.  .  , 

'  ‘  Sub-Assistants  Rs.  160  pjn. ;  Senior  Sub-Assistants,  Ra.  200  p.m., 

^Afghan  Ware,  183^-42.  *  DDn.  624  (  73  ),  DSG.  to  SG.,  6-4-50. 
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Assistant  Revenue  Surveyor  Re.  260  p.m.  ;  ^cben  officiating  Revenue  Surveyors  in  charge 
of  survey,  Rs.  388  p.  m.1.  — 

Recruits  could  be  engaged  temporarily  as  mulsuddia,  native  surveyors,  or  offioe 
assistants,  and  brought  on  to  the  pensionable  lists  aB  4th  grade  sub-assistants  if  and 
■when  they  made  good.  There  was  no  set  interval  for  promotion  from  one  grade  to 
another.  The  Deputy  Surveyor  General  had  discretion  to  sanction  promotions  and 
increases  of  pay  so  long  as  he  kept  the  expenditure  of  each  party  within  itB 
allotment. Extra  allowances  were  allowed  for  service  in  Arakan  and  Sind.’. 

A  petition  for  a  general  travelling  allowance  @  Rs.  30  a  month  was  not  accepted 
1 375—61,  and  Wyatt  was  allowed  no  allowance  for  his  journey  from  Patna  to  Dacca 
when  he  moved  his  party  from  Bihar  to  East  Bengal.  On  the  other  hand  Adam 
was  allowed  boat  allowance  at  the  rate  of  two-thirds  of  his  salary  for  his  journey 
from  Bengal  to  Ambala.  .This  was  calculated  to  cover  a  period  of  2$  months,  at  a 
rate  of  10  miles  a  day  for  the  distance  of  762  miles  [  rv,  170J.  ■  r/i 

The  pay  of  the  civilian  gazetted  and  non-gazetted  officers  of  the  Bombay  and 
^Madras  surveys  was  on  a  considerably  higher  scale.  . i-; ..  .  i  •  .  *  ..• 
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Two  of  the  older  assistants,  Fitzpatrick  and  Wilson.  [  xv,  395-6],  failed  to  stand 
up  to  the  test  of  executive  charge.  Fitzpatrick  did  well  in  Balasore  but  failed 
in  Puraea.  Mathison  had  recommended  Wilson  as  being  perfectly  competent  to 
conduct  any  survey,  but. ..greatly  deficient  in  energy  and  moral  courage.  •  The  heavy  responsi¬ 
bility  will,  however,  soon  teach. ..the  necessity  of  acting  and  thinking  for  himself  and,  as  be 
is  a  man  of  the  highest  principles  and  integrity,  I  have  no  hesitation  in  recording  my  opinion 
that  the  Hooghly  survey  will  proceed  satisfactorily  under  his  superintendence1. 

Unfortunately  Wilson’s  lack  of  close  control  led  to  Berious  errors  in  both  Burdwan 
and  Hooghly  districts,  and  led  to  his  discharge  in  Januaiy  1848  [304],  Some 
years  later,  in  1856,  he  was  re-employed  as  a  senior  assistant  in  one  of  the  Central 
Province  parties  until,  in  1860,  “being  no  longer  equal  to  the  very  hard  work... 
in  such  a  hilly  and  jungly  country,  he  was  transferred  to  the  new  party  raised  for 
Oude”.  His  son,  William  Alexander, ‘was  appointed  to  the  same  party  in  January 
J861,  and  promoted  to  gazetted  rank  in  1892. 

Alexander  Wyatt  had  started  as  surveyor  under  the  Collector  of  north  Morada- 
bad  in  1824  [  m,  154-5],  was  transferred  to  the  survey  department  in  1827. 
Discharged  in  1842,  he  was  selected  in  1844  for  charge  of  the  Saran  survey.  After 
working  eastward,  first  into  Tirhut,  and  then  to  Myrmensingh,  his  health  broke 
down  in  February  1857  as  the  result  of  a  stroke.  “  Thorough  master  of  all  the 
details  of  his  profession,  and  one  who  had  considerable  administrative  abilities,  he 
was  also  ah  excellent  revenue  officer  and  linguist”8. 

.  Pemberton  had  been  a  protege  of  Henry, Lawrence  and  joined  the  n.w.p.  surveys 
in  1835  [  rv,  390].  He  had  done  well  from  the  start  and  had  been  selected  from 
Sherwill’s  party  in  1845  to  take  over  charge  of  the  Pumea  survey  from  Fitzpatrick 
j  244  ].  After  working  east  through  north  Bengal  his  health  broke  down  during  the 
survey  of  Dinajpur,  and  he  died  at  Darjeeling  in  1860.  ..... 

•  James  O’Donel  had  first  joined  in  Orissa  in  1836,  and  was  holding  charge  of  the 
Purnea-Rajmahal  detachment  when  surveys  were  closed  down  in  1842.  He  fully 
justified  his  retention  in  the  Department,  and  during  1848  did  much  to  clean  up  the 
disorder  into  which  the  Bhagalpur  party'  fell  during  Sherwill’s  absence  on  furlough 
[  304-5  ]•  December  1853,  he  took  over  the  Goalpara  survey  on  Kelso’s  retire¬ 
ment  f  242  ],  rejoining  Pemberton’s  party  on  completion  of  the  work  a  year  later. 
In  1855  he  was  given  charge  of  the  Arakan  survey  which  involved  topographical 
survey  of  the  extensive  forest  areas  combined  with  large-scale  revenue  survey  of 
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the  cultivated  tracts.  He  then  extended  survey  into  the  Chittagong  Hill  tracts 
[243].  ;,“Mr.  O’Donel  is  an  able  officer -who  has  shown  great  tact  and  judgement 
in  conducting  these  operations,  and  his  name  will  long  be  associated  with  the  ex¬ 
ploration  of  a  great  deal  of  our  eastern  possessions,  before  quite  unknown”1.  He 
was  appointed  f‘  Surveyor  of  the  1st  gTade  ’’  from  1st  June  1866  and  was  in  charge 
of  the  survey  of  Cooch-Behar  when  he  died  in  the  field  in  April  1872.  . 

..  .Discharged  in  1S42  after  ten  years  service,  Edward  Hoppner  joined  the  Sind 
survey  in  1843  [  276  ]  and:in  1847  followed  Vanrenen  to  Rohilkhand  ;  _ 

■  Hr.  E.  W.  Hoppner..  .has  had  extended  experience,  understands  his  work  right  well,  and  ia 
particularly  au  fait  in  drawing  aud  compiling  mapB.  He  is... remarkably  trustworthy  and 
honest.  The  Scinde  climate  has  sadly  impaired  his  energies,  and  he  is  now  very  nearly  used  up*. 
He  was  selected  in  1856  to  succeed  Alexander  Daniell  in  charge  of  the  Revenue 
Survey  office  in  Calcutta,  and  held  the  post  till  1862. 

William  Lane,  brother  to  Charles  of  the  g.t.s.,  had  joined  in  1837,  and  got  into 
trouble  more  than  once  for  absence  without  leave  [  rv,  399  ],  but  was  re  appointed  in 
1844  and  posted  to  the  Tirhut  survey.  He  resigned  two  years  later  on  account  of  ill- 
health  and  from  1846  served  in  the  Punjab  bolding  charge  of  a  camp  in  Thomas 
Blagrave’s  party  in  the  Kangra  hills  [  271  ],  where  he  attracted  Waugh’s  attention 
by  his  “great  natural  talent  for  topographical  drawing”  ; 

I  think  if  that  gentleman  was  to  join  Lieutenant  Robinson  for  a  little  while  he  would  soon 
acquire  a  knowledge  of  our  principles  of  delineating  ground.  ...  I  compiled  the  degree  sheet 
partly  from  our  topographical  sections,  and  partly  from  the  Kangra  revenue  survey.  ...  The 
revenue  survey... stood  that  test  very  well  [  217,  318  ]*. 

In  1856  he  accompanied  Macdonald  to  Sind,  where  he  was  given  an  independent 
charge.  He  later  held  charge  of  various  revenue  surveys  till  he  retired  in  1876. 

Nicholas  Davey  joined  the  Midnapore  survey  in  1841  and  won  praise  from 
Smyth  for  his  work  in  the  24-Parganas.  He  relieved  Wyatt  on  the  Mymensingh 
survey  in  1857,  succeeding  to  substantive  charge  later  in  the  year.  The  modem 
system  of  cadastral  survey  was  first  tried  out  by  Davey  before  1  870V  He  died  in 
1873  whilst  holding  charge  of  the  cadastral  survey  of  Midnapore  [  247  ]. 

Charles  Foy  haul  a  long  record  of  good  work,  having  joined  as  apprentice  in 
January  1821  [  m,  361  n.7,  371  ],  and  served  in  the  north-western  districts  fifteen 
years  till  his  discharge  in  1842.  He  was  re-engaged  for  work  on  the  Kaithal  survey 
under  Brown  and  Saunders  Abbott,  and  held  charge  of  a  camp  under  Stephen  in  the 
cis-Sutlej  Punjab.  He  dropped  out  before  1855. 

Three  brothers,  William,  Daniel,  and  George,  sons  of  Conductor  John  Blyth 
of  the  Allahabad  arsenal,  all  did  the  revenue  survey  well.  William  and  Daniel 
accompanied  Stephen  to  Bihar  in  1841  and  in  1847  William  rejoined  Stephen  on 
the  cis-Sutlej  survey,  whilst  Daniel  went  to  Vanrenen’s  party  in  Ajmer  and  accom¬ 
panied  him  to  Rohilkhand.  “  Mr.  Darnel  Blyth  ”  writes  Vanrenen, 
though  uneducated,  is  a  first  rate  office  hand  in  all  matters  connected  with  the  revenue  survey. 
For  this  he  has  an  instinctive  talent,  and  is  a  hard-working,  steady  man.  The  evil  effects  of 
bringing  him  up  to  one  particular  line  of  duties  is  lamentably  apparent.  He  has  no  idea  of  the 
most  easy  adjustment  of  surveying  instruments,  and  cannot  make  out  a  scale  for  himself6. 

Whilst  Daniel  perished  with  Burgess’  party  at  Jhansi  when  all  its  Europeans  were 
massacred  in  1857,  William  resigned  in  1855  for  a  successful  career  in  the  uncoven¬ 
anted  civil  service  of  the  Punjab.  The  younger  brother  George  had  joined  the 
trans-Sutlej  survey  in  1847  and  accompanied  Thompson  to  Chota  Nagpur  in  1859. 
In  1861  he  deserted  to  more  profitable  employment  with  the  Punjab  Police  ;  “I 
do  not  consider  myself  bound  to  serve  any  longer.  As  I  have  disposed  of  my 
horses— -tents — in  fact  all  my  property— and  made  every  arrangement  for  a  move, 
.‘..I  propose  leaving  the  station  on  that  date”.  The  Surveyor  General  took  the 
matter  up  ;  and  the  appointment  to  the  Police  was  cancelled.  Two  years  later  he 
was  humbly  beseeching  re-instatement,  and  he  was  Btill  serving  in  1877®.' 
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'  John  Charles  Kavanagh  was  posted  to  the  cis-Sutlej  survey  in  1846  as  Assistant 
Surveyor  in  charge  of  a  camp1.  After  Stephen’6  departure  he  was  left  with 'a  small 
section  to  complete  the  survey  and  prepare  the  necessary  maps,  which  occupied  him 
till  1855  [270].  After  a  Bhort  time  with  Shortrede’B  party  on  the  Jedh  and  Sind 
Sagar  surveys  [  273-4  ],  he  obtained  appointment  to  the  uncovenanted  civil  service 
of  Oudh,  which  had  been  taken  over  b}T  the  British  in  February  1856.  ■  •  : 

dEdward  Johnson  was  elder  brother  to  William  Henry  of  the  g.t.8.,  and  was 
educated  at  Mackinnon’s  school  at  Mussoorie  [402  ].  He  was  posted  to  Vanrenen’B 
Ajmer  party  in  1847  and  accompanied  it  to  Rohilkhand.  In  1 854  he  was  temporarily 
lent  to  the  Nirnach  survey  under  Dennys,  and  then  rejoined  Yanrenen  in  Jubbulpore, 
[266,268].  From  1862  he  held  charge  of  various  district  surveys  until  his  super¬ 
annuation  in  1883.  ■  ■ 

George  Housden  joined  the  cis-Sutlej  surve}-  in  1846  and  accompanied  Shortrede 
to  the  Upper  Rechna  doab  in  1852  [  273  ].  He  spent  the  whole  of  his  service  in  the 
western  Punjab  and  on  the  North-West  Frontier  till  his  retirement  in  1879.  He 
6ent  four  of  his  sons  to  Stokes’  school  at  Mussoorie.  -  "  /  ■’  /  -  -  '  '  : 

James  Campbell  joined  Wyatt’s  party  at  Patna  in  1844  and  transferred  to  the 
Rohilkhand  party  in  1850.  His  father,  a  sergeant  in  the  Commissariat  at  Ambala, 
had  written  to  the  Assistant  Adjutant-General  at  Calcutta  asking  that  "as  a  pood 
turn  to  an  old  soldier”  he  should  persuade  the  Deputy-  Surve3'or  General  to  arrange 
thi6  transfer  as  Dacca  was  “undermining  ”  his  son’s  health.  Campbell  accompanied 
Yanrenen  to  the  Central  Provinces  and  held  charge  of  various  revenue  and  topo¬ 
graphical  parties  from  1865  to  1881.  :  .  :  ,  .  . 

Robert  Smart  joined  Sherwill’s  party  in  Bihar  in  1846,  and  was  joined  the  follow¬ 
ing  year  by  his  brother  Arthur.  Tkuillier  reports  in  April  1859  that  ■  > 

the  brothers  Smart  are  as  good  in  office  as  in  the  field  ;  excellent  draughtsmen  and  printers, 
ready  and  trusty  calculators  and  observers.  When  this  is  added  to  the  most  upright  and 
correct  personal  demeanour  and  cheerful  disposition,  greater  praise  could  not  well  he  bestowed1. 
Posted  to  charge  of  No.  1  Division  at  Dinajpur  after  Pemberton’s  death,  and 
promoted  Revenue  Surveyor  in  the  senior  branch  from  Juh-  1862,  Robert  retired 
at  the  age  of  55  in  1882.  1  ‘ 

Frederick  Kelly  joined  the  Punjab  surveys  at  the  end  of  1854,  and  then  moved 
to  Sind.  After  later  service  in  Bundelkhand  and  Oudh  he  spent  some  time  as  Head 
Draughtsman  at  Dehra  Dun  and  Simla,  and  in  1883  joined  the  revenue  survey 
party  in  Burma,  being  promoted  to  the  senior  branch  that  .year.  After  retire¬ 
ment  in  1890  he  accepted  a  survey  post  in  the  Strait  Settlements.  ’■ 

Amongst  the  younger  men  who  rose  to  charge  of  parties  and  served  on  till 
superannuated  were  Henry  Talbot  who  had  started  on  topographical  surveys  in 
the  Himalaya  and  the  Punjab — William  Patterson  and  Charles  Campbell  who  joined 
in  the  Punjab  in  1851  and  1853 — Frederick  Grant  and  William  Y3Tall  who  joined  in 
the  Central  Provinces  in  1856  from  the  Thomason  College  at  Roorkee.  Yyall  died 
at  Rangoon  in  1888  whilst  serving  with  the  Burma  revenue  surve3T  party  and  Grant 
five  yearn  later  after  a  special  extension  of  service. 

••  :  '■  ■■■:  ■■  i  •  •  .  ■  .  .  .  .  • 

....  .  .  ■  The  .Lesser  Fry  •  .  ,  ■  .  . 

Appointments  do  revenue  survey  were  made  to  no  fixed  establishment,  and 
at  no  periodical  intervals.  There  were  no  regular  tests  or  examinations  as  in . 
the  trigonometrical  and  topographical  surveys.  Revenue  survey  parties  were  liable, 
to  unforeseen  retrenchments,  or  equally  unforeseen  creation.  ■  Assistants  had  to 
be  picked  up  when  and  where  available,  and  Calcutta  was  by  far  .the  Lest 
source  of  recruitment;  either  from  its  many  schools,  or  from  young  men  arriving 
from  overseas  in  search  of  emplo3ment.  Officers  up-country  had  many  oppor¬ 
tunities  of  finding  young  men  anxious  for  a  job,  even  if  they  had  no  technical 
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qualifications.  Some  were  unsuited  to  any  sort  of  professional  work  or  to  any 
regular  discipline  and  there  were  frequent  cases  of  misfits,  misconduct,  absconding.- 
Many  promising  recruits  found  early  opportunity  for  bettering  themselves,  butt¬ 
on  the  other  hand  many  gave  long  and  devoted  service  to  the  Department  [  465  ]. 

John  Adam  reached  India  at  the  age  of  23  after  employment  as  a  bank  clerk  ini' 
Scotland  and  in  1848  was  engaged  for  Wyatt’s  party  in  Bihar  ;  -  ‘ 

.  '  After  finishing  my  education  in  Scotland,  I  went  under  indentures  to. ..the  Union  Bank 
of  Scotland.  ...  I  remained  for  six  years,  when  I  came  out  to  India  in  1841  as  assistant  to  a 
mercantile  house  in  Calcutta.  ...  In  1845  when  I  was  on  a  salary  of  Rs.  360  p.m.  one  of  the 
partners  was  taken  ill  with  cholera  and  died,  and  the  other  determined  on. ..going  back  to 
England.  I  was. ..thrown  out  of  employment.  ...  I  joined  the  East  India  Railway. ..Civil 
Engineering  Institution  where  I  remained  for  two  years.  ...  I  received  no  salary  from  the 
Company,  but  maintained  myself  from  what.  I  had  previously.  ... 

You  were  kind  enough  to  appoint  me  as  a  third-class  sub-assistant  on  the  Tirhoot  survey 
upon  a  salary  of  Rs.  75  a  month1. 

Adam  was  short  of  cash  and  Thuillier  reported  that  the  commander  of  • 
the  st  eam  vessel  Nerbudda  claims  from  Mr.  J.  Adam... the  balance  of  messing  and  wines  and 
beer  supplied  during  the  voyage  from  Calcutta  to  Sitapore.  ...  You  will  be  good  enough  to 
remit. ..Rs.  73-12  to  this  office,  deducting  the  same  from  Mr.  Adam’s  next  issue  of  pay.  ... 
The  transaction. ..is  viewed  with  much  dissatisfaction,  more  especially  as  the  expense.. .for  wines 
and  beer,  Rs.  49,  for  a  period  of  about  15  days,  shews  a  very  unnecessary  extravagance. 

In  sending  the  remittance  Wyatt  pointed  out  that  Adam  had  already  paid 
Rs.  24  before  leaving  the  boat,  and  had  always  intended  paying  the  balance  as  soon 
as  he  drew  his  pay2.  A  year  later  he  was  promoted  to  Rs.  100  and  transferred  to 
the  cis-Sutlej  survey.  He  was  no  longer  on  the  survey  roll  of  1855. 

Burgess  lost  a  promising  recruit  in  St.  George  who  had  joined  in  Rohilkhand 
from  a  Dragoon  regiment  [443]  ; 

TTis  leaving  me  to  take  employment  more  congenial  to  his  taste. ..at  Shahjehanpoor  was  by. 
his  own  desire.  ...  He  is  a  neat  draftsman. ..and  expeditious,  but  his  chief.. .[  talent  Lay  ]  in 
architectural  design  and  drawing,  in  which  I  have  met  with  few  or  any  equal  to  him  in  this 

country .  He  has  had  great  experience  both  in  England  and  America,  and  is  much  acquainted 

with  his  duties  as  a  surveyor,  though  of  course  our...[  procedure  ]  was  new  to  him5. 

St.  George  resigned  for  service  on  the  Railways  with  salary  “precisely  four  times 
the  amount  he  was  then  receiving”.  One  would  welcome  the  story  of  how  a  man 
with  such  qualifications  came  to  be  serving  with  a  cavalry  regiment  in  India*. 

Thuillier  engaged  William  Stevens  for  Gastrell’s  party  in  1856, 
a  young  gentleman  of  respectable  family  and  education  who  has  lately  arrived  from  England; 
tested  by  examination  ;  possesses  the  precise  qualifications  adapted  to  our  wants.  Has  signed 
the  usual  3-year  agreement  ;  appointed  on  Rs.  100  from  20th  May  1856  ;  orderod  to  Berham- 
pore.  ...  Has  lately  been  employed  in  the  Bengal  Marine  service  ;  a  knowledge  of  the  language 
yet  to  be  acquired  ;  applies  for  appointment  in  Great  Trigonometrical  Survey. 

Hia  resignation  within  the- 3-year  period  was  refused  and  he  absconded  on  14th 
October  1858.  He  suffered  from  “a  dislike  of  being  checked,  backed  by  a  strong- 
will”,  and  “deserted  for  the  ostensible  object  of  joining  one  of  Messrs  Jardine  &, 
Skinner’s  silk  factories,  but  when  they  heard  of  the  circumstances  they  declined  to 
have  anything  to  do  wnth  him”s. 

Our  .old  friend  William  Chill,  reappears  in  1846[  iv,  391-2  ].  He  explains  the 
reasons  which  drove  him  to  Sind  after  break-up  of  the  N.w.p.,  surveys  ; 

Thrown  out  of  employment,  and  unable  for  near  two  years  to  got  any  place  but  that  of  a 
section  writer  on  which  to  support  a  large  family  ;  possessed  of  no  interest,  and  having  no 
friends  on  whose  exertions. ..to  rely  for  a  place  in  Hindoostan,  I  was  driven  by  great  distress  to 
accept  an  appointment  in  Scinde,  ...  though  the  country  was  distant  and  excessively  dear, 
and  my  going  there  involved  great  expense  and.. .separation  from  my  family,  and  though... 
a  much  my  junior  was  there  on  a  higher  salary*. 

.  Adter  four  years  at  Karachi  he  begged  Wyatt  to  arrange  his  return  to  Bengal  ;  ■ 
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-•,•13®  complains  of  the  climate  of  Soinde  and  his  separation  from  hiB  family  "who  are. ..in 
Caloutta,  and  is  desirous  of.. .transfer  to  Bengal  on  a  lower  grade,  evenTts.  160,  ...  in  exchange 
for  Be. ..260  which  he  now  draws  in  Scinde.  ....  I  have  no  wish  for  him  on  this  survey1.. ;  • 

Wyatt  •was  however  persuaded  to  accept  him  in  plaoe  of  Lane  -who  had  just 
resigned  [  435  ].  Leaving  Karachi  in  the  middle  of  November,  Chili  reached  Banner, 
80  miles  west  of  Abu,  on  12th  December,  arriving  there  ,  . 

after  a  tedious  march  across  the  desert.  ...  I  intend  starting  immediately  for  Nusserabad. 
Thence  I  go  through  Dholpoor  to  Calpee,  where  I  take  boat  and  proceed  to  Mirzapoor,  and  as 
I  inarch  from  twenty  to  twenty-four  miles  daily  I  hope  to  reach  it  quickly.  ...  I  intended  pro¬ 
ceeding  to  Mirzapoor  via  Baroda,  but...[  was  ]  advised. ..not  to  take  that  route.  ...  I  should  have 
preferred  going  by  sea  to  the  great  fatigue  of  marching  hv  land,  hut  I  wanted  the  means.  ... 

Ajmer,  28-12—46  ;  I  reached  this  place  late  last  night.  A  fever  detained  me  a  few  days 
after  passing  Bailee1.  I  leave  this  immediately  for  Kalpee. 

When  1  wrote  to  you  tom  Kurrachee  I  mentioned  a  month  and  twenty -six  dayB  as  the 
time  it  was  likely  to  take  me  in  reaching  Calcutta.  ...  I  wbb  very  much  misinformed.  ...  It  will 
hake  me. ..another  twenty  days  to  he  at  Mirzapoor,  and  I  have  already  been  a  month  and  11  or 
12  days.  ...  1  have  been  exerting  myself — to  the  injury  of  my  camels  and  my  own  and 
servants’  health— to  make  a  quick  passage.  ...  I  have  had  two  attacks  of  illness,  and  still  feel 
the  effects  of  the  last  fever.  ...  The  illness  has  been  owing  entirely  to.. .the  sun  and  night  dews*. 

Calpee,  27-1—47  ;  I  have  just  reached  this  station.  I  left  Ajmeer  after  writing  to  you  on 
the  28th,  and  pursued  my  way  towards  this  place  via  Dholpoor.  I  reached  Dholpoor  on  the 
12th  instant.  As  I  had  been  ill  on  the  way  and  still  continued  ailing,  and  as  my  small  stock  of 
medicines  was  out,  and  my  supply  of  money  reduced  to  a  couple  of  rupees,  I  ventured  to  change 
my  route,  and. ..went  to  Agra  which  was  hut  two  days  march,  and  took  boat  there. 

I  reached  Agra  on  the  night  of  the  13th,  and  only  waited  time  enough  to  have  a  few  suits  of 
clothing  washed,  leaving  it  on  the  morning  of  the  16th.  ...  In  so  long  a  journey  many  circums¬ 
tances  will  arise  to  a  man  with  such  limited  resources  as  mine  have  been.  ...  If  my  camels 
broke  down  with  fatigue  I  was  [  compelled  ]  to  await  their  recovery.. .because  I  had  not  the 
means  to  get  others.  -  If  my  men  or  I  fell  ill,  I  was  obliged  to  halt  for  want  of  a  dhooly.  ... 
Scarce  a  week  passed  "without  the  loss  of  a  day  or  two4. 

He  reached  Allahabad  on  7th  February  and  joined  Wyatt,  at  Patna,  on  28th. 
Tn  September  he  was  transferred  to  SherwilTs  party  and  his  inertia  vrhen  in  charge 
of  the  traverse  computations  resulted  in  the  passing  of  very  serious  blunders,  and 
even  fraudulent  work  [  255,  304-5  ].  Sherwill  reported  that  he 

neither  possesses  energy  or  application,  nor  apparent  liking  for  his  work,  to  constitute  an 
efficient  active  surveyor.  iMr.  Chill  appears  to  possess  a  dreamy,  uncollected,  unintelligent... 
mind.  He  can  never  readily  answer  any  question  relating  to  his  work  ;  appears  to  know 
very  little  about  work  performed  by  his  subordinates.  ...  Mr.  Chill  is  totally  useless  to  me.  ... 

Mr.  Chill. ..has,  after  three  whole  months  labour  completed  40  square  miles,  an  area  that 
would  occupy  the  same  establishment  under  any  other  of  my  assistants  about  three  weeks. 
...  I  positively  can  never  give  him  a  camp  again.  It  is  a  farce  attempting  to  get  him  to  look 
after  anything  in  the  shape  of  work.  IVhat  are  we  going  to  do  with  him6  T 
His  resignation  was  accepted  the  following  year  and  he  found  employment  with  the 
Customs  Department  in  Calcutta. 

:  The  demons  of  extravagance  and  debt  laid  stranglehold  on  many  an  excellent 
assistant,  and  Wroughton  complained  to  Wilson,  whose  party  was  working  within 
.4  few  miles  of  Calcutta,  of  his  assistants  “being  constantly  in  Calcutta,  with  or 
"without  your  permission.  A  visitation  to  this  place  without  my  express  permission 
is  not  only  irregular;  but  will. ..draw  considerable  discredit  on  the  party  who  may 
■violate  this  order”6.  Just  before  shifting  his  party  to  Dacca  Wyatt  found  that  his 
senior  assistant  John  Bridge  [  440  ]  was  so  much 

in  debt  that  his  creditors  will  not  allow  him  to  leave  this  station  until  he  can  make  some 
arrangements  for  paying  them.  ...  If  he  he  detained  by  civil  process  for  debt  he  will  render 
2umself...[  liable  ]  to  loss  of  appointment.  He  has  applied  for  six  months  leave  of  absence7. 
The  creditors  were  met,  but  less  than  two  years  later  Bridge  died  at  Mymensingh 
leaving  Wyatt  to  lament  “the  loss  of  that  able  and  experienced  assistant”.  Some 
jmare  later  a  son  of  the  same  name  joined  the  Aracan  revenue  survey. 

1  dle.  36/31  (  63  ),  Wyatt  to  DSG.,  6-2-56.  *  Pali,  40  m.  8.  of  Jodhpur.  *  dle.  37/58  (  7,  9  ), 

32  k  28-12-46.  *ib.  (24).  •  dle.  37/57  (  21  );  16-1-49;  63  (228),  6-3-50.  'nii  37/60  (  19  ), 

22— 4— 45.  ’dle.  36/33  (  54),  Wyatt  to  DSG.,  16-10-49. 
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-.  7"  ...  The . Lesser  Fry . 

We  conclude  witfi  one  of  the  tragedies  inseparable  from  life  in  the  wilds.  In 
1850  Pemberton  reported  the  tragic  death  of  Anthony  Smith,  who  had  first  joined 
the  survey  in  1837,  drowned  in  a  river  in  Purnea  District  ;  .  : 

On  Sunday  31st  ult.,  Mr.  Smith  went  to  Mr.  O’Donel’8  tent  and  asked  him  to  come  and 
have  a  bathe  in  the  river  which. ..is  160  yards  wide  and  very  deep,  in  places  30  feet.  •  Mr. 
O’Donel  objected,  stating. ..that  it  was  a  great  deal  too  hot  ;  Mr.  Smith  then  said,  “Very  well. 
I’ll  go  and  have  a  swim  and  be  back  immediately  for  breakfast.  He  went  to  the  ghat  attended 
by  three  or  four  of  his  servants,  bathed,  swam  about  close  to  the  shore,  came  out  of  the  water, 
partially  dried  himself,  combed  his  hair,  and  then  plunged  into  the  river  again  and  swam  off, 
as  if  intending  to  go  to  the  opposite  bank.  His  servants  describe  his  swimming  as  if  in  a  race. 
About  the  middle  of  the  river  he  decreased  his  speed,  and  when  within  twenty  yards  of  the 
opposite  bank  he  was  seen  suddenly  to  lift  his  arms  out  of  the  water  and  sink  without  a  struggle. 

His  servants  thought  he  was  trying  to  touch  bottom,  or  had  dived  as  he  had  done  before 
two  or  three  times  when  crossing,  but  he  never  rose  to  the  surface  again  until  dragged  up  by 
the  net  three  hours  after.  Straoge  to  say,  when  his  body  was  found  it  did  not  appear  that  he 
had  swallowed  any  water  ;  the  mouth  was  firmly  Bhut.  The  doctor  is  of  opinion. ..that  he  had 
ruptured  his  spleen  by  the  exertion  of  swimming,  as  he  was  much  subject  to  attacks  of  spleen1. 

Nominal  Roll  :  Bengal 


Name,  Birth,  Death  Appointed 


Employment 


Domestic 


Adam.  John  . .  25-2-48  Tirbut,  1848-9;  cls-Sutlej,  1849-50;  resd. 

b.,  Scotland,  1818/9  Calcutta  before  1855. 

ftjTcL  India,  1S41. 


Aoabko,  Paul 

b.,  England,  1831/2 

Anderson,  James  0. 

b.,  Scotland,  1829/30 
arr-d.  India,  1845. 

AratoON.  J_T.  . 

ATT8,  Chas¬ 
ed.  as  civ.  engT. 


1-12-51  24-Parg.  A  Nadia,  1851-6  ;  resd.  23-12-56  ; 
Calcutta  to  England.  1856-60  ;  re-appd.,  18-1-60; 

Sylbet,  1800  till  resd.  2-11-63. 

11-11-47  Tirhut,  1847  till  resd.,  15-6-49. 

Mzfrpr. 

1-12-56  E.  Bengal,  1855-65. 

Dacca 

19-3-50  .  from  .  rlwys.  ;  Brtpr.,  1850  till  read-  for 
Agra  empt.  on  rlwyB. 


Barclay.  Rob t.  .  •  . 

b.  e..  25-6-41  '  .  • 

©d.  La  Marti nlcre,  Calcutta. 

Biatson.  W.  H. 

Bell,  Chaa.  H. 

{  ra,  ?7°  ;  rr,  397  ) 
b.  1810/1,  ; 

Bennett,  W.  H. 

ltd.  by  mutineers, 

Jhansl,  8—6-57.  ’  ,  .  ‘ 

Berkeley,  8. 

Billon,  Benjamin  Henry 

b.,  21-9-38  ;  bapt.,  .  . 

(  ad  alt  )  Simla,  11-10-67,  „ 

Billon,  Emile 

B  la  net.  Art  bar  B. 

(L  1851  [  rv.  399]. 

BLANEY,  Chas.  A. 

•  l  ry.  397  1 

Blyth,  Daniel  Thos.  (  rv,  307  ] 
b.  c.,  1820;  kd.  by  mutineers, 
Jhfinal,  with  yr .,  m. -In-law, 
A  3  ch.  ■ : • 

Blyth,  Geo.  Henry  ,  , 

b.  c.,  1-10-29. 

:  * .  t  . .  T-,  ;  * '  '  *  S 


20-9—66  Mronsg.  A  E.  Bengal  1856-65  ;  Manbhnm 
Calcutta  -  Burma.  A  Cooch  BehAr.  1806-70  ; furl  to 
.  .  ,  England  1867-8  A  1869-70;  Mrdbd., 
1870-1/ 

.  1-10-52  .  N.  Bengal  A  Dacca,  1852  till  read-  3-1-60. 

Calcutta 

1-12-20  Nw?.,  1827-43  ;  N.  BlhAr,  1844-51  ;  E. 

Calcutta  Bengal,  1851  till  pension  1-1-59. 


1-1-48  Delhi  A  Rhlkd.  1848-50 ;  trans-Sutlej, 
1850-1  ;  Bdlkd.,  1853  till  death. 

Punjab,  1852-6. 

1-6-52  .  Punjab,  1852-9  ;  passed  exam,  for  8AS. 

-  >;  .  ,  June  1859  ;  Ch.  Ngpr.  1869-60; 

1  ,f  _  Hoogbly,  1866-7  ;  Calcutta  Sbbs.  1868 

'  "  a  till  ret.  before.  1878. 

Oct.  1856  .  dmn.  Punjab  to.  1859  ;  Ch.  Ngpr.,  1850 
till  read.,  1-1-60, 

Wot. .183-/  Bengal  A  Assam.  1838  tlli  dtsch.  1842; 
Punjab,  1847  till  death. 

1-11-35.  A  Orissa.  1835  till  dlsch.,  1842  ; 

drew  plan  for  Allbd.  ch.;  MRJO.  17  (  69  ). 

1-10-30  JTTTp.,  1833-41  ;  BlhAr.  1841-7  ;  Ajmer  A 

AJUbd.  Ehlkd.,  1847-53  ;  Bdlkd.,  1853  till 

8-6-57  .'death. 

1-12-40  :  Punjab.  1847-59  ;  Cb.  Ngpr.  1859  till 

Allbd..  ,  re»d.,  1861  ;  re-appd..  1-6-62;  Ondb, 
1862-6  ;  Bengal,  1865-70  :  Punjab, 
1871-78.  ?’i  ^  ; 


Blyth.  J.  .  .*„  ,  . 

‘Blyth,  Wm.  Edw-.  { rv.  397  ] 
L  b..  June  1818.  v 


ill.*; 

,T»  ‘  ; 


r.  *  I  - 


pQLST,  Geo,  Chapman 

.1-  j:  .T.J'4  .  ;u 
.  'iz  H  *  " » li— *  f  nn* 
X-  ■  ■--- 


CT..  1854  tm  dlsch.,  1865.  '  V 

1-1-34  irvrv.,  1834-41  ;  BlhAr.  1841-7;  Punjab, 
Allbd.  1847  till  read,  for  nncov.  dr.  Punjab. 

I  ••  ,  11  f.l-i 


15-10-50 


dmn.,  B.  Bengal.  J850-6  ;  BAB.*  1866-8  ; 
.  .*.  drawing  max.  Rs.  150  aa  ofiJoe  wit, 
.  1867k... 


t*  "*ft  jffvi  .'I*. 


f.J 


jv  1  * 


'  •lN 
'  A 


,£bLH.  36(l8|;t  l6l  ),  to  DSG„  ^-4-50. 


from  Bank  In  Scotland 

with  merchs.  Calcutta 

1841-5  ;  elk.  Eng.  Inst., 
•  1846-8. 

ed- .  7  y..  Denmark  Hill. 

London. 

©d.  Merchlston,  Scotland  ; 
black  edged  appn.  for  ary. 
appt.  17-10-47. 

©d.  Dacca  Coll. 

son  of  Francis  ;  m.,  Agra, 
7-1-57,  Isabella  Rose,  dan. 
of  John  Anthony, 
of  Earn,  parents,  both  dead 
1856  ;  Guardian,  Rev.  T. 
Morgan,  Calcutta. 


nat.  son  of  Goo-  Banks  B. 

1  1786-1847  ).  Ben.  Inf.  ; 

2  sons  emp.  as  muituddis 
from  1855. 


son  of  Emile  [  inf  ]  A  Harriet ; 
pr.  bro.-Ln-law  to  Andrew 
OUlver  [  359 ). 

father  of  Benjamin  (  ttip  ) 
and  husband  of  Harriet.  • 
pr.  son  of  Oondr.  Peter  B. ; 

bro.  to  Chas.  (  ir\f ). 
m.,  ChunAr.  8-10—44  ;  Mrs. 
X .  Whiflcn. 

son  of  Coodr.  John  B.,  of 
Allbd. ;  bro.  to  Geo.  A 
Wm.  (  inf ) ;  m.,  •  Caroline 
before  1852. 

m.,  2nd.,  Mssri.  80-10t76, 
JaDe  MjlHa  wld.  of  Sgt.  H. 
Wray  of  Mrdbd-  rev.  ary. 
dau.  of  Tboe.  West  A  who 
d_  of  cholera.  NalnJ  Tal, 
t  .*  June  1873. 
pr.  bro.  to  above, 
m.,  Grpr,  S 0-6 -39,  Charlotte 
M.  Chamberlane;  2nd.. 
Amritaar.  26-11-67,.  J8arab 
Hunter,  wid.,  dau.  of  M. 
O'Conner.  .  *  _  »  ._-rv 

of  Wm.  Henry  A  Mary 
rf  Calcutta;  bro.  to  Wm  0. 


*  H,  J.  (3j 


I  359.  430  1 :  m-. 
D»cc»i  lS/»-i7.  Helen 
Kn«enl»,  <Lu_  ot  -  Gexx 

KxUonaA.  -  —  .r.J;  Xio  l 
:  ,r»-  >  j. 
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Civil  Assistants  :  .Rei’ende  Subveys 


Name,  Birth,  Death 


Appointed 


V.  rt>  .1 

y  '  -t  ** 


“Employment  ~ 


"Domestic 


Bolton,  W.  H. 

bofft.x't. t  :*v  • 

BONNY,  G.  „  {  . 

Boulton  * 

BRADLXT,  Chas.  [  IT,  397  ] 

b.,  1806/ft 

arrd.  India.  181S/4  ; 
d.,  27-9-60. 

BRADLEY,  W.E. 
d.,  IS — 7—63. 

BRADY,  Peter  Henry  Vm. 

b.  e.,  20-10-43. 

Brennan,  P.  M. 

Bridge,  John.  tern.  (  tv,  397  1 
b.,  1808-6  d..  Mmnag.,  1861. 
Bridge.  John.  Junr. 

Brockman,  w.  I). 

Brownfield,  Cons  Ian  tine  P. 
b.  c.  1840. 

Burnett,  Duncan  "Welland 

“Burrowes,  J.  J. 

Buttress,  Geo.  RobL 
b.  c.,  35-7—40. 


;  *6-1-64  •  J 

*  71-9-64 

•  l-£-65 
De  c.  1861 

18-11-88 

1850 

1-2-60 

18-12-68 

Oct.  2828 

15-1-68 

£8-5-56 

'  1-13-62 

21-12-46 

1-11-65 


Buttress.  Wm.  Samuel 
b..  15-2-44. 

CAMPBELL,  C.  H. 

Campbell,  Chas.  Wm. 
b.  e..  1-5-81. 

Campbell,  James 

b.,  England  e.,  Jan.  1828  ; 
arid.  iDdia,  1832. 


1-9-60 

1-11-53 

8-10-44 


'Chill,  Wm.  Klchd. 

[  in.  371  ;  it,  397  ) 
b.,  S-6-09. 

-Cltnb,  G. 

Com yn,  Geo.  [  ra.  37*  I  tv.  397  J 
b..  6-2-08. 

CoorER. J. 

Cornish,  P.C. 

Cowley,  Pat.  Aug.  Geo. 
b.  £..  15-1-42. 


4-12-23 


24-12-55 

4-12-23 

1656 

Amritaar 


1-5-59 


DAN1ELL,  Alex.  I  IT,  397  1  Oct.  1834 

b.r  1812/8 

d.,  Calcutta,  15-4-55. 

D’Anselmr  --- 

Datxy,  Nicholas  Thos.  I  it,  399  ]  7-2-41 

b.  c..  18-12-23. 
d.  4-3-73,  "  JuDglc  fever  " 

Dayey,  Wrn.  1-12-47 

b.,  1827/8 
and.  India,  1829. 

Dattd,  Chas.  1-9—47 

b.  c.,  Jan.  1828. 


Dattott,  J. 

’DENTY,  James  Henry  l  it,  399  ] 

1-2-54 

•1B38 

DERRMO 

Dk  Bilta  [  rr,  397  J 

1854 

‘Nimach 

Di  "Veria,  Louis 

15-11-69 

Dx  DOMBAL,  E.  Michael  Dump 
Mssri.,  16-7-79.  aged  47. 

’10^3-49 

1  Doran.-J. 

Llljbon,  Wm. 

b..  India  :  e.  1819  dd.  England ; 
arrd.  India  ;  1843,  to  Indigo, 

•  c|o.  Chas.  Frands  nr.  Patna. 

1S-31-55 
Nov.  1846 

?E  w  AN  ,'Tbo«  "Wm. 

•^.,1831-2 
and.  India,  1832 

1-12-47 

rprrtrATRiCK.'Jolm 

'*  l  toV5?i  ‘  TT/413  J 

1  b.'-e-r  J«n.  1806. 

1 1-10^21 

tforbeb,  K. 
tf’ORD.  Bobt.  Bencml 

d.  GoAlpAra,  Assam.  28-6-63, 
aged  16,  XL  GauhAtL 

1-4-49 

1-11-61 

Punjab.  1854-6  ;  Bind,  1866  till  reed.  3864 
for  Belt.  Dept.  great  loss  to  BurvQj”. 
Ngpr.  A  CT.,  1854  til]  Trad.,  1-7-64.  .. 
Kgpr.  A  or.  tUJ  read.,  8-11-64. 

Bhikd.,  3861  1111  read.,  Feb.  1862,  •‘▼cry 
promising”. 

ywr.,  1838-41  ;  BlbAr,  1841-58  ;  Beng«L 
1863  til)  death.  .  . 


posalbly  Boulton  <  irtf).  j 

/bro-  to  O.  B.  (  iftf  ).  f-  1 
-.bro.  to  X.  T.  B.  w  .jt 


m.,  Catherine  before  1842; 
oather  of  ty.  *.  jb.  [  i/tf  J. 


Prdpr,  1855-60  ;  Bylhet.  1860  tDl  death. 

dmn.  Calcutta  DO., 28-8-69  ;  Ch.  Ngpr.A 
CP.  1860-71  ;  BOO.  1870. 

Bdlkd.  A  CT.,  1868-64  ;  Oudh  A  or.  1864 
till  dUm.,  24-7-67. 

Kwr.  1826—41  ;  BLb&r,  1841-50;  E.  Ben* 
gal,  3  850  till  death. 

Arakan,  3858-63.  offg.  asst.  A  dmn. 
Punjab,  1854-6. 

JN\  Bengal,  1856-60;  Tlppera,  1860-8; 

L.  Assam,  1863-71  ;  Calcutta  do..  1877. 
Js.  Bengal,  1852-60;  Tlppera,  1860-8; 

L.  Assam,  1863—6. 

Punjab  A  cr.,  1847-61. ' 

Punjab  A  Oudh,  1855— 6B  ;  leaTe  me., 
3868-5  ;  -Ch.  Ngpr.  A  CT.  1865-72. 
Ircp-n.  Bvy.  w.  Son.  1878  till  struck  off 
•21-11-76‘abaent  wL 

Oudh.  &  cp.,  1866-5;  jtwt.  1865-74  ; 

Punjab.  1884  ;  Bill]  aerTing  1892. 

Dacca,  1855. 

Punjab,  3855-9  ;  Ondh,  1859-70;  NWT.. 

3671-8  ;  ret.  on  pension,  81-10-82. 
torn  Med.  Dept. ;  Tirbut  A  Mmnag..  1644- 
60;  Rlilkd.,  1850-8  ; -cp.,  1853-54; 

KWF.,  1865-70  ;  in  ch.  Bwlpr.,  3871-8  ; 
BeDgal  1873-7  ;  leave  In  India,  1877-B  ; 
in  ch.  Orissa,  187P  tUJ  furl.  India,  18S1. 
KWT.,  tin  diseb.  1642  ;  Bev.  Bd.  Aiibd., 
1842-4;  Sind  184  4-6  ;  BlhAr.  1847  till 
resd.,  1851,  for  Customs,  Calcutta. 

CP.,  1855-8. 

N wp. ,  till  dism.  1834  ;  dmn.  twd..  Jblpr. ; 

reernp.,  BihAr  1841  till  ret.  6-4-46. 
Punjab. 

office  asst.,  No.  4,  Div.,  nr.  till  read., 
1-11-64. 

CP.,  1655-62;  Drjlg,  1863  ;  Bwlpr.,  A 
Punjab.  1868-72;  nwp.  1873;  BlbAr, 
3877-81  ;  furl,  to  England.  1882-8  ;  ch. 
Chtsgr.,  1863-6  ;  leave  on  me.,  1B86-6. 
ywp..  1634  till  disch.  1842  ;  Hd.  Asst. 
DSG.'b  office,  Calcutta,  1844  till  death. 


•on  of  Cbaa.  (  sup  ). 


father  of  John  (  ir\J). 

•on  of  John  (  tup  ). 

Dorn  La  *  Martini  re  Bch., 
Calcutta. 

bro,  to  Wm.  Samuel  (  ir\f ). 

bro.  to  Geo.  ( tup  ). 


•on  of  Sgt.  James  C.  of 
Commt.  ;  parents  ‘  at 
Ambfila  1850,  took  ch.  of 
bis  w.  A  child. 

6th  son  of  Lt.  Co  in  my  Bern. 
C. ,  m.  Mzfpr.  6-8-32, 
Indiana  Clarke. 

•on  of  Lt.-CoL  P.  'T.  C. 

(  1785-1632  ).  Ben.  Inf. 
ed.  La  Martlnie re  Calcutta  ' 
resdg.  Amritsar.  .  _ 


•on  of  MaJ.  C.  W.  C.  (  1793- 
1848  ),  Ben.  Inf.  * 


N.  Bengal,  1869-60  ;  absent  wl. 

Bengal,  lt.,  1841-67.  incl.  Sylhet-Tip- 
pera  bdy.,  3850  ;  ch.  *.  Bengal,  1867  : 
furl,  to  England,  1866-70  ;  Booghly  a. 
Mdnpr.  1871  till  death, 
from  Preventive  Offr.  Customs  ;  Bengal, 
Lr.,  1847  tillr  esd.  81-10-67,  to  become 
Dep.  Collr. 

Blb6r  A  Bengal  LF.,  dmn.  A  mulruddi. 
1847-66  ;  BAB.  Assam  1666-70;  Cal¬ 
cutta  DO. ,'1869-70  Coocb  Bhi.,  187G-7  ; 
'Orissa,  1878  till  ret.  on  pension, 
'1-1-80  ;  on  bdy.  rry.  MAlda  after  ret. 

N.  Bengal.  1854-50. 

'Orissa,  BlhArr  h.  Assam,  r tfli  dism., 
18-5-61. 

BAJpotftna,  3851  ID Idlsch.,  1-13-65. 

'Itttp.,  1835-6  ;  .BlhAr,  1644-17  ;  Bjptna, 
'1847-8. 

N.  Bengal,  1859-60. 

24-Parg.,  1849;  'till  rre«d.,  1-9-49; 

.previous  knowledge  of  xlwy. ary. 

dmn.  CP.,  1855. 

Tirbut.  3846-8  ;  Punjab,  1848-69  ; 

Ch.  Ngpr.  1859-60  ;  CT.,  1860  till  rilrm  , 
'  .£4-7-67. 


Jt.  Bengal  till  disch.,  36-5-50. 


fBIilkd-, '  1821-87  ;  -Ch-  Tlalaaore..  1887- 
<42  ;  1887-42 ‘.  Pnrnea,  1842  till  rwd_ 
1846,  without  pension. 


2-2-60  ;  w.  HarthaMary  d. 
Id  cbiJdblrtb,  Be  ram  pore  ; 
member  of  A6B. 

bro.  to  Nicb.  (  rup  )  ;  m., 
before  1852. 


"pr.  -bro. 'to  Jnlea,  GTS 
I418I. 

ed.  King's  Ooll.  Ixmdcm  ; 
3852  Indigo  PI. -TYdpr.  | 
later  Dlst.  Kngr.,  Mnmag. 

•on  or  James,  Be  nr,  and  pi. 
bro  to  James  {  419  J  I  m. 
JIdAt.,  J7-2— 49,  J&pphia 
TBlyth,  pi.  A«tl  .or  xxn  to 
Km.  K.B 

•on  of  Chaa.  A  Sarah,  both 
dead  before  1847  :  ed. 
England  A  La  MartinUre, 
Calcutta. 

•on  of- KohU'  Dep.  Oommy 
m.,  Ftcr,  2C—  5-S4,  Mar¬ 
garet  Isabella  Macklin. 
ifbo  d.  Bangalore,  2-2-39. 


Punjab,  1849-60. 

L  Assam,  1851  till  death;  emp.  as  neph.  of  Bam.  Fleming,  who 
*'muuuddi  II— 5— 35.  «aged  30; 


tame  KX. 


Nominal  Rolls:  Bengal 


441 


Name,  Birth,  Death  Appointed  Employment 


Domestic 


For,  A. 

2-7-47 

Fot.  Cbaa.  Christopher 

20-12-21 

l  ra.  371  ;  rv.  398  ] 
b..  Delhi.  26-12-09. 

FOT,  Edw. 

7-2-55 

Gibson.  Andrew  John 

14-3-61 

b.  e..  April  1842. 

Gibson,  J.  H. 

1*852/8 

Gomkss  (  Goxrz  ),  A.  D.  B. 

Gorb,  j. 

Nov."  1820 

Gore.  Will  Francis 

l  m.  371  ;  rv.  3<?8  J 

d..  Mnghx.,  July  1846. 

Go  OLD,  Lewis 

3849 

Grant,  Fre-dk. 

11-7-56 

b.  14-8-36 

d.  Bangalore,  22-1-93 

Grkrn,  R-  B. 

Greek,  R.  R. 

13-8-58 

Gustavlnskx,  Louis  Thos. 

1-1-50 

H  AXTLTON 

28-10-52 

Harj  Sikoh 

b.  c.  March  1830 

r!..  29-5-74.  _  _  _ 

Harris,  Cbaa.  Barrett 

7-5-48 

Harris.  J.  vr. 

1-1  i— 47 

Hralt,  Rlchd. 

Hrysha*,  T?m.  1  IT,  399  J 

SepL  1837 

.b.  c.,  March  1831 

Hodges,  Nathaniel  {  rv,  398  ] 

17-1-23 

b.  c.,  March  1805. 

BODGSOK,  G.  J.  . 

HODGSOK,  J.  E. 

HorpNKR,  Edw.  Wm.  1  rr,  399  J 

1-10-3L 

b..  1812/3 

Hopson.  J.  G. 

1-5-67 

Howard,  R. 

19—6 — 53 

Hocsdrn,  Geo.  P. 

18-2-47 

b.  c.,  Jan.  1831. 

Htdx,  Alfred 

19-2-56 

b..  England 

d.,  Rangoon,  8-9-64. 

HTD1.  G. 

1-1-67 

b.,  England.  „„„„ 

lVKY,  W m.  (  IT,  399  J 

10J  / 

b..  1820/1 

dL.  DDn.,  12-10-86;  XI. 

Johnson,  Edw.  Thoe.  Smith 

1S-10— 47 

KAik.  Tboa.  [  rv,  399  1 

1— 4-S9 

d.,  Sylhet,  Jan.  1847. 

Katakaob,  John  Chaa. 

31-10-46 

KEAN"!.  J. 

Feb.  1847 

Lilly.  Fredk.  Vrm. 

4-12-54 

b.  27-8-33 

KBL80.  John  (  IT,  399  1 

17-1-37 

b„  1803/4 

d.  CmlcotU,  before  Aug.  1858. 

Xnvk  Rim 

.  1846 

Ljllla  Raja 

1 835 

b.  r.  1820  ' 

IaAKB,  'Wm.  [  tv,  3uq  1 

Lawrbncb,  John  Hickson 

10-2-37 

Lkkwox^  J.  H. 

l-i-60 

Little,  Edwin  G. 

10-10-45. 

Rrrn.vwoOD.  Henry  Rose 

8-10-00 

b.,  5-11-43 

’..*  <L,  Mandalay,  9-8-94,  cholera^ 

Punjab,  1847-60;  leave  on  me.  to  pr.  aon  of  Chaa.  ( inf). 

England,  1860-1  ;  Oudh,  1861  till  read. 

■  4—1 1—61 

Bengal  A  kwt.,  1821—42;  KaJthaJ  A  aon  of  Condr.  Andrew  F; 
Punjab,  1844-65.  ro.,  1st.,  Meerut,  23-8-30. 

Sarah  Few  ;  2nd.,  Meerut,  16-10-35,  Cecilia  Templeton. 
DeraJRt  A  kwt.,  1855-60  ;  Kwt.  A  Bind,  pr.  *od  of  Chaa.  (  tup  ). 
1860-3  ;  CP.,  1863  till  absent  from 
3-3-66. 

DernJRt  A  m.,  1861-77  :  ret.  2-12-06  m.f  Julia  Elizabeth  before 
aged  55.  1874. 

Rhlkd.,  1848-50. 

Geol.  Svy.  1840-52;  Rev.  Bvy.  1858-6; 

Dep.  Collr.  Sundarbana,  13-12-66; 

Coro  nr.  1866-84;  RJwya.  Calcutta, 

1 884-9 

24-Parg..  dmn.,  1848  till  dlsch.,  1-12-40. 

I?wp.,  1826-41  ;  Blhir,  1842  tlU  death.  aon  or  Dep.  Commy. ;  leRone 

motherless  child. 

24-Parg.,  1840-52.  from  Free  Sch.,  Calcutta. 

OP.,  1856-75  ;  BihAr,  A  Punjab,  1876-9  ;  from  Roorkee  Coll. 

Pegu  ch.  Rev..  1881-4  ;  CP.  A  Chtgg.; 

1885  till  sick  leave  after  extn.  1892 
ret.  12-10-02. 

Deraj  At,  KWT.,  1859  till  read.,  1-10-61.  both  these  Green's  shown  in 

aatne  list ;  pr.  broe. 

DeraJAt,  kwt.,  1858  till  read.,  1-8-62. 
t.  Biographical  Notes. 

N.  Bengal,  1858.  *>n  of  Blent.  H.,  Ben.  Inf. 

KWp.  A  Oudh  till  leave  on  me.  21-7-73. 


Punjab,  1848-61  ;  Sind,  1858-62 ;  later  »on  of  John  ;  m.,  Simla 
wr.  in  ci.  'a  office,  Agra.  3  5-1-53  Elizabeth  Webber - 

ly,  dan.  of  D.  C.  B.  Clarke. 

Sind,  1853-62. 

BihAr,  1847-50,  as  muUuddi. 

from  asst.  mr.  Upper  Orphan  Sch.,  Rdrpr.  pr.  aon  ofEdm.  (1787-1819  ) 
to  Orissa  Rev.  Svy.,  1837-42;  Bihar.  or  Wm.  (  1796-1825  )  both 
1844-8;  24-Parg.  A  Nadia  1848-51;  Ben.  Inf.;  w.  and  2  ch , 
"discontented.  ...troublesome’*.  1845. 

Delhi,  Punjab,  A  Kwp.,  1823  till  dlsch.,  son  of  Capt.  A.  H.  ;  pr.  Gdn. 

1842  ;  Sind,  1844  till  ret.,  1851.  overseer,  Benares  1860 

Sind,  1860. 

Punjab  A  Sind,  1853  till  resd.,  £-3-66. 

Bengal,  IT.,  1831-42;  Sind,  1843-6; 

Rhlkd.,  1847-55  ;  HA.  A  ch.  Rev.  Litbo. 

Br.  Calcutta,  1855—62  [  359  J. 

CP..  1857-60. 

Punjab,  1853—4. 

Punjab,  1847-65  ;  Dcrajfit,  1855-61  ;  kwt.,  4  sons  ed.  Stokes’  Scb.  3868- 
.1861  till  ret.  on  pension,  1879.  81,  In  cl,  Alex.  Prest(  1864- 

90 ),  Ben.  Cav.,  Punjab 
Inter.  (  173  ). 

E.  Bengal,  1856  ;  Manbhum,  1860  till 
death. 


Bengal,  lp.,  1857  till  read.,  1-6-60. 


pr.  bro.  to  Alfred  ( tup  ). 


Bengal  XT. .  1837  till  dlsm.  1847  ;  to  Eng-  m.  before  1852. 
land,  1847-9;  re*appd.r  1-12-49; 

BeDgal  LP.,  1849—61  ;  Drjlg.  Tea  Svy., 

1862-3  ;  CP..  1861-65  ;  GTS.,  Oct.  1865 
to  June  1866  ;  Invd.,  1-6—67. 

v.  Biographical  Notes. 

Orissa  A  Sylhet,  1839  ;  till  dlsch.,  1842  ;  left  wid.  ;  his  dau.  m..  Cal- 
Mdopr.  1844—6;  Sylhet- Tippers  bdy.,  cutta,  16-3-60,  J.  H.  Poul- 
1846  till  death.  aon.  • 

v.  Biographical  Notes. 

Punjab,  1847-53. 

Bind.  1855-8;  Bdlkd.,  1858-60;  CP., 

1860-1;  Oudh,  1861-6;  ch.  do.  A 
Comp.,  Rev.  Svy.  Calcutta.  1866-79  ; 

Burma  Rev.  Svy.,  1883,  holding  ch. 
from  1887;  ret.,  27-8-90,  after  two  extna. 

Calcutta  Town  Svy.  under  Schalch,  m..  Calcutta,  5-10-27  Har- 
1820-4;  Mil.  Bd.  olT.  1825—6;  canals  riel  Elviras  BenjamJn  ; 

under  Baker,  1826-7;  occasl.  Rev.  2nd.,  Eleanor,  before  1841*. 

Svyi.  1828-9.  1836.  Sylhet  A  CAch&r, 

1837—43  ;  Himr.  Sylhet  Govt.  Sch., 

1843-6:  N- Bengal  Rev.  8 vy.,  1846-7 
In  ch.  Noakhali,  1847-8;  Lower  Assam, 

1848  till  ret.  on  pension,  March,  1854. 

Ch.  N gpr.  1861-2. 

N.  Bengal.  1863. 

v.  Biographical  Notes. 

muUuddi,  BlhAr,  1840  Punjab,  1847-61. 

Punjab.  1851-2. 

KWT-  1860-2  ;  CP..  1870  ;  kwt.  1872  ;  ch. 

No.  7  Party,  Burma,  1877-86;  ret.  .  H  •  - 

11-4-1903,  after  6  mo.  ex  tension. 

Assam  A  Bengal  LP.,  1860-70;  CP.  g.  son  of  Rer.  Samuel  L.,  rector 
3871  :  Orissa  1878  ;  Burma  1879  aerred  of  Edlngton,  Wilts;  ed.  la 
till  after,  188-k  Mart  Injure  Bch.,  Calcutta;  m, 

twice  ;  4  aon a  at  8toke's  Sch, 
Maeri-  1881-98,  2  following  In 
Svy. 
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Civil  Assistant  :  Revenue  Surveys 


Kime,  Birth.  Death  Appointed  Employment 


Domestic 


Lomi.  Edw.  -  •  ■■■  -■ 

1-1-47- 

b.,  Oct.  1827. 

Meoonoohie.  O.  B. 

1865 

Madge.  W.  A. 

1-12-59 

MAS90NI.  Loot*  J. 

14-11-36 

<3.,  6erampore,  16-8— 15. 

Mat,  Bobt. 

1-1-48 

b.  c..  May  1830. 

and.  India,  1832. 

McKayer.  J.P. 

Meant,  E. 

29-9-57 

Millard,  Eerpt.  Hemr 

16-9-47 

b.  St.  Martina  Id  Ed., 

London,  3B20/1. 

kd,  bv  mutineers.  Jh&nsl,  8-6-57. 

Montgomery.  C.  A. 

16-6— M 

Moran,  J ohn  Kenneth 

1-7-51 

b.  c.,  May  1835 

Mullins,  Cliaa.  (  rr.  399  ) 

1-11-33 

b„  1809/10 

bapt.,  Calcutta,  1G-G-J1. 

Mullins,  Cbas.  Wm.  [  rr.  400  ] 

Kov.  1834 

Mukbov, 

kd.  by  mutineers.  JlifinsL 


Is  ASH ,  G.  E. 
NlCHOLEOK,  Tbos.  W. 


1853 

1-1-60 

1-12-69 


O'DoTna.  James  Hugh  l  it.  400  ] 
b„  1619/20 

d.  In  fd.  nr.  Nowgong, 
Aasam,  22-4-72. 

Otto.  Geo.  A.  (  IT.  400  1 
b..  1826/7 

d.,  Calcutta.  17-6— 46. 
PAL7KHYMAS 

kd..  by  mutineers,  JhfinsL 
T arskk.  John  A.  I  it.  400  ) 
b.,  20-10-04 
d.Bplpr..  15-12-63. 
Patterson .  Wm.  Henry 
b.,  24-9-38 


1-12-36 

16—3—41 

1856 
Bept.  1819 

1-12-61 


Pejsekrtok,  H.  L. 

20-12-56 

Pea ireBTOK,  James  Jeremiah 
l  rr.  460  ]. 
Pemberton,  Jas.  Sie«art 
b„  8-7-43. 

1-0-35 

6-10-60 

Perkins.  J- 

Peemtes,  Tbos.  Banbury 
l  rr,  398  1 

Feb.  1835 

PmLLirs,  Anthony  t  rr.  400  ] 
b.  e..  May  1824. 

Oct-  1841 

Pnn.LTTs,  B.  [  rT,  400  ] 

Oct.  1837 

Pickajid.  James 

J)..  1831-2. 

1-11-46 

PicKXL,  Henry 

b..  America,  1822/3  ; 
errd.  iDdia.  1845. 

Porteouk,  H.  A,  [  rr.  400  ) 

1-10-46 

Oct.  1836 

PfitNOLE.  John  Robt.  (  IT,  400  ] 
b.,  1819/20  <  1612-3  7  } 

1-3-38 

Pringle,  'Walter  Hovenden 
[  rr,  400  ] 

b.  e.,1822 

1841 

Rax,  Geo. 

REI0NHE,  E. 

Reilly,  Thoe.  Wlllrid 
b.  1842 

1-9-59 

8-12-65 

18-10-69 

Reynolds.  W.  H. 

14-3-61 

b.  20-2-43. 


.Punjab,  1847-55  ;  Bind.  1855-70;  Punjab,  nat.  son  or  Lt  Col.  Maloolra 
to  1877.  Ed w, L.  ( 1808-69  ),  Bom  InL 

Bjptna,  1856,  till  read.  1867  for  civ. 

employ  under  Oollr.,  Agra.  *  • 

E.  Bengal  A  Ax  a  Van.  1859-60. 

Mdnpr,  A  Hooghly,  1837  till  death. 


If.  Bengal  LP..  1648-60  ;  absent,  1B50-1  ; 
re-appd..  19-6-61;  again  absent  sick 
from  March  1852. 

Punjab,  1855  till  absconded  Bept.  1859. 
DeraJ&t.  1857-60  ;  Oudh,  1860  tlli  read, 
.1-10-60 ;  re-appd.,  Oudh,  8-10-62; 
diNch.  from  or.,  7-12-64. 

Canal  Dept.  Bind.  1846-7  ;  Kev.  Bvy. 
Rhlkd,  1847-64  ;  Bdlkd.,  1854  till  death. 


father  In  Calcutta,  1849. 


from  Lawrence  Asylum.  Banfi - 
war. 

enl.  Ben.  Eur.  11—6—39,  Lon¬ 
don  ;  and.  India  11-11-S9 
wife  A  8  ch.  perished  with 
him. 


OF..  1864-7. 

E.  &  K.  Bengal,  1851-4;  with  expn.  to 
Kukl  Hills,  186G-2 ;  absent  wl.  to  Eur. 
Jan..  1602. 

Bengal  hr..  1834-40  ;  BlliAr  A  E.  Bengal, 
1640  till  pension  27-10-57. 


Bengal  LP.,  till  resd.,  1840,  for  Balt 
Dept. ;  Burvr.  In  SuDdarbaDS,  1844  till 
pension  1852  ;  theD  Customs,  Calcutta. 


Bdlkd..  1854  till  death  8-6-67. 


son  of  Chas.  and  pr.  cons,  to 
Chas.  VTru  ( jrxj  );  m..  between 
W«y  1849  aDd  Elay  I860, 
m.  2nd.  1st.,  Chtgg.,  .29-11-88 
Margaret  Brown  ;  2nd., 

Calcutta.,  8-1—41,  Elizabeth 
Ken;  3rd  Calcutta,  20-10-43, 
Primrose  Sheppard  si6-ln-law  of  Francis 
Moran  |  it.  184  J. 


Manbhum,  1860-2. 

E  Bengal  A  Arakan,  1859-62  ;  Bengal  LP., 
3802-4  ;  cr.,  1864  till  ret.  1-3-60. 
Orissa.  1837-40  ;  Mdnpr,  Purnca,  and 
Is.  Bengal.  1840-63;  ch.  L.  Assam, 
1853-6;  ch.  Arakan  A  Chtgg.  Hills, 
1855-64  ;  Assam  1867  till  death. 

Bengal  IS.,  1843  till  death. 


m..  Bglpr.,  11-7-44.  Charlotte, 
dau.  of  Geo.  Buckland  ;  their 
son.  Jas.  Boppijer,  appd. 
Bev.  Bvy..  Oct.  1803. 
from  Da  UartlnJrru  Bch. 
Calcutta. 


appee..  Bdlkd.,  1856  till  death  B-6-57. 

B&npal.  LP.,  3819.  till  dism..  Dec.  1840; 
re-appcL  Blh&r,  S-10— 44,  till  death, 
dmo.,  “of  high  order”. 

Punjab  A  nwf..  1851-9  ;  Oudh,  1869-62  ; 
Calcutta  DO..  1862-6;  Oudh.  1866-70; 

E.  Assam.  3871-9  ;  ch.  Topo.,  MaJwa, 
1883-5;  leave  to  Eur.  1862;  1872-3 
1879-80  ;  ret.,  aged  65.  24-9-93. 

Bdlkd.  A  cr.,  1650-66  ;  “walking  in  the 
steps  of  his  excellent  father”. 

T.  Biographical  Notes. 

CP..  1860-71;  Punjab,  1872-78  ;  Burma. 
Bengal,  LP.  till  1890  ;  then  ch.  Punjab  A 
Bih&r  parties,  till  ret.  1-10-98. 

Punjab.  3852-3. 

nwt.,  Bih&r  A  N.  Bengal.  1835  till  resd., 
1845  ;  re-appd..  1846.  PuDjab  UU  leave 
to  Australia.  1852  ;  possibly  with  Becord- 
kpr.  KWP.  Sectt..  Agra.  1855. 

Bih&r,  1841-5  ;  re-appd..  24-Parg.. 
18-49-52;  klmnsg.,  1852-5;  Arakan, 
1855  till  ret.,  1858. 

Balaaore.  1837  till  disch.,  1842  ;  with  Bev. 
BcL,  1843-6  on  XB.sam  maps  I  142  1  ; 
Lower  Assam,  3845-52  ;  E.  Bengal, 
3852  till  resd.  26-9-66. 

•  Blh&r  A  LP.,  3846-55  ;  Arakan  A  Chtgg. 
Hills.  1855-64  ;  N\  BeDga)  A  Cb.  Nffpr, 
3864-8;  Assam  1867-9  :  Burma  1809. 

.  Tirbut  A  E.  Bengal,  1845-60  ;  Punjab. 
1850-1. 

Cbtgg..  Blh&r.  MdDpr..  1836  till  disch.. 
1842  ;  Arakan,  3853  till  sick  leave  to 
England,  1855  ;  read,  on  return,  3-9-67. 
Orlaaa,  1833-42;  K.  Bengal.  1843-05  ; 
Assam,  1865  till  ret.  3867/8,  aged  65. 


Orissa.  3841  tUl  disch.,  1843;  ch. 

foundry.  Calcutta,  1843  tBl  re-appd., 

*  3-13-46;  Bengal.  LP..  1846-53;  ch. 

Arakan.  8-11-53  tUl  dlsm..  1856. 
tJP.,  3859-77  ;  Bih&r,  1877. 

Arakan,  1856  UU  absent  from  Aug..  1867. 
Bndlkd.  A  Oudh,  1859-61  ;  Calcutta  DO.. 
1865  ;  CT..  1865-71  ;  Bo.  Deccan  topo. 
3872  ;  Calcutta  DO.  3S76-7. 

Punjab  A  Deraj&t.  1861  ;  Asat.  Sum. 
Ambeyla  erjm.  18C3  ;  resd.  1S-7-70  to 
Poieat  Dept.  ;  Codbtt.  1 887  ;  to  6.  of  1. 
24-30-90  ;  Supt.  Foiest  Bvy*  till  30-9-99. 


bod  oT  Wm  ;  m..  Agra,  I2-9-S1, 
Catherine  ManueL 

m.,  before,  1866. 

son  of  James  Jeremiah  I  it 
460  ). 

bro.  to  h.  L.  {  rup  ). 


son  of  Aast.  Co  may.  j_  c.  p_ 

(  1778-1841  )  ;  m.  Mary  before 

1844. 

son  of  Bobt.  Howell  P. ;  m.. 
Calcutta.  8-5-61,  Delphlne, 
dau.  of  Patrick  Dudrence. 
bro.  to  Anthony  (  rup  ) ;  tel 
before  1855. 


son  of  Henry  ;  m..  Calcutta 
13-11—66,  Esther  Elina,  dau. 
of  Tboe.  White. 


B.  A.  P.,  of  Customs,  d.,  Cal¬ 
cutta.  9-7-69. 

son  of  Bobt.  P.  ;  m.,  1st., 
Kdrpr.,  27-13—4  9,  Hannah 
Amelia,  dau.  of  Wm.  Thorpe  ; 
2nd..  tefore  3672,  Christina 
Madeline. 

bro.  to  J.  l  T.  (  rup  )  ;  w. 
and  3  ch.,  to  Axakan,  1863.’ 


from  Montague's  Bch.,  Calcutta. 


from  Lawrence  Asylum,  SanA- 
war;  txgb. 


Nominal  Rolls:  Bengal.. 
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Name,  Birth.  Death 

Appointed 

ROSS*.  John  James  f  m.  372  ; 

23-7-23 

IT.  3S>8  1. 

SANDERSON.  W. 

OcL  1847 

b.,  England, 

Siv-iai.  K- 

Ang.  1857 

Soott,  B.. 

1-10-61 

SHTRIDIIT.  C. 

20-0-60 

Rikclair,  Wm.  i  • 

l-l-W 

b.  Sept.  1838.  .  .  ,•  • 

Smart.  Arthur  David 

5-12—47 

b.  15-10-30. 

Smart,  Robt.  Broughton 

21-9-46 

b.  c.,  3-3-27. 

Smith.  Anthony  [  rr  400  1 

15-1-37 

b..  1819/20;  dro.  31-3-60 

Burral  R..  RAjshahi, 

June  1835 

Smith,  Henry  Maitland 

(  IT,  400  ] 

b„  1813/4 

d.,  Akyab  Dlst.,  12-4-69. 

.  _  . 

Bmtth.  RobL  Abraham.  [  IT,  400 

]  1-2-41 

b.  c..  Dec.  1825. 

Skyue.  Samuel  Mack 

24-7-60 

b.,  26-11-40. 

Stkrndalb,  Wm.  Crawford 

7-5-49 

b..  England,  1831/2. 

Calcutta 

St.  George.  Wrn. 

July  1852 

b.  1826/7 

STSVKS3.  Henry  W. 

4-12-56 

b.  A  ed_.  England 
arrd.  India,  1856. 

Stevens,  Wm. 

20-5-56 

b.  A  ed.  England 

arrd.  India.  1856, 

1849 

SOIXTC/JT.  P. 

SW*TKyKAK.  E. 

1854 

SwnTXT,  Geo.  S.  [  it,  400  ] 

Oct.  1841 

b„  1822/4  , 

1 

Bwctkt,  John  f  rr,  400  J 

•  .  .  :  sjJ 

17-1-37 

d.  Aaaam,  Jol-Aug.  1848. 

Employment 


Domestic 


till  dlsch.. 


•cm  of  Lt,  Qrar.  of  HX.  8th 
Dragoons. 


cctta. 


m.,  Dora 
1871. 


.  8ch.,  Ca  - 


Elizabeth  before 


ttwt*.,  2823-41  ;  BlhAr,  1841 
16-12-44. 

from  Ordnance  Svy.  ob.  ;  Rhlkd.,  1847 
till  disch.,  1851,  “a  troublesome  charac¬ 
ter ’*  ;  to  Supt.,  Embkmta.  •  t" 

Arakan  A  Chtgg.  Bills,  1857  till  resd.  from  Montague's 
16-8-65. 

Punjab.  1 851  — 9  ;  Cb.  Ngpr.  1859-62. 

Oudh,  1860  till  read.,  1-11-64. 

Maubbum  A  L.  Assam  1862-9  ;  CP.,  Cb.  Ngpr 
A  nwp  1870-6  furl,  to  England,  1876-7  ; 

DO.  Calcutta,  1878-93;  ret.  28-9-83. 

BIhSr  A  Bengal  DP.,  1847-62  ;’  Upper 
As^am  1962  tUl  resd..  5-1-65  ;  to  bp.  list 
1-10-70.  to  ch.  training  party  ;  to  suptd. 

Mhrja.  Cb.  Ngpr.  Estates  till  ret.  15-10- 
55  aged  55. 

Blh&r  A  Bengal  LP.,  1845-60  ;  ch.  N. 

Bengal,  6-10—60,  A  Assam,  to  1865  ; 
ch,  CP..  No.  2.  1866-72  ;  Bdlkd.,  1872- 
6  ;  Orissa,  1876-80  ;  furl,  to  England, 

1880  till  ret.  age  55.  1812. 

SylheU  1837-42 ;  N.  Bengal,  1844  till 
death. 

Med.  Dept.,  1829-35  ;  N wp.,  1835-8  ;  Orissa, 

1838  to  disch.,  1842  ;  St  Nvgn.  Dept.,  1843- 
50  as  engr.  str.  Jumna  ;  re-appd..  L.  Assam. 

Oct.  1850—4  ;  Bengal  LP.,  1854-3  ;  Arakan,  1859  to  death. 

Purnea  A  N.  Bengal,  1841  till  temp.  ch. 

19-3  to  6-10-60  ,’  absent  wl.  16-11-60. 

E.  Bengal,  1860-7  Kyaukphyu,  Burma,  from  Seram  pore  Coll. 

1868-70  ;  N.  Bengal  1870-2  Deccan  topo. 

1872-80  ;  Calcutta  DO..  1883;  Hd.  dmn., 
from  1883;  CD.,  1892  till  fori.  1-4-94  pendg.  ret. 

24-Parg.,  resd.,  28-6-49  ;  after  one  month's 
Bcrvice. 

rev.  svy  .Rhlkd.,  1852,  till  resd..  June  1855.  to  from  14tb  Lt.  Dragoons’. 
Rlwys.,  Shuhjahanpur  (  437  ]. 

from  Bengal  Mar.;  E.  Bengal,  1856  t£U  bro.  to  Wm.  ( inf).' 
resd.,  4-12-59,  on  completion  3  y.,  service. 

E.  Bengal,  1856  tUJ  absconded,  15-10-58.  bro.  to  Henry  (  rap  ). 


bro.  to  RobL  (  inf  ),  as  widr,, 
m..  Calcutta,  2-11-59.  Julia 
Piele,  dam  of  B.W.  Lazarus. 


as  widr.,  m.,  Calcutta,  25>10-59, 
Harriet  Jane,  wid.  of  G.  R. 
WUby  ;  father  of  Robt.  Bod- 
dington,  appd.  Rev.  Svy. 
1-1-64  ;  member  A  SB. 


Talbot.  Henry  Blaquttre 
b„  Oct.  1830. 


Thomt30N.  Corrie 

Thompson,  Geo.  V. 
b.,  1830/1. 

Thornton,  J.  L.  * 
TODD,  James.  f 


Vaughan,  James 


VyALL,  W m.  Robt. 
b  ,  c..  1838/9 
d.,  Rangoon,  28-8-88. 


Wall  ac* 

Walsh.  H. 

d.,  24—4—68.  cholera 
Ward,  W. 

Watson.  Thos.  Edw.  {  rr.  400  1 
d.,  Calcutta,  18-11-47. 
Willis.  Richd. 

b..  England.  1828^9 
•rrd.  India.  1845/6. 
WILSON.  Wm.  A.,  sear. 

•  f  m.  372 :  iv.  375  I 
b.  c.,  1806. 


1-12-48 

GTS., 

1-10-62  ; 
Rev.  Svy. 

10-1-69 

19-11-47 


1-12-6 


30-12-64 

13-6-56 


14-3-61 
Bljul.  Assam 
1-12-53 
1-11-38 


24-Parg.,  1849  till  resd.,  Feb.  1850,  to  Join 
parents. 

Rjptna,  1854-6  ;  CP..  1855—6. 

Cchr,  1841  till  disch.,  1842  :  Asst,  mi., 
Govt.  ScfcL,  Sylhet,  1843-5  ;  re-appd.. 

-  Mdnpr,  1855-6  ;  Bihar.  1846  till 
, .  suspended.  1848-50;  E.  Bengal,  1850- 
‘65;  Kyaukpyn,  Borma,  1869-71  ;  out  of 
Bylhet  A  Cchr,  1837-43  ;  Mdnpr.  1344- 
Sept.,  1847  ;  Lower  Assam,  Nov.  1847 
to  death, 

resd.  from  topo.  1-7-62  [  432  1.  to  Rev.  ; 
Punjab,  Bdlkd.  A  OP.,  1852-61;  ch. 
Rhlkd..  1862-5  ;  Upper  Assam.  1865-72  ; 
Nwp.,  BlhSr,  Orissa,  1872-80;  Burma. 
1880  till  ret.,  Oct.  1885  at  age  of  55. 
Oudh,  1859  till  resd.  27-6-60;  with 
forfeit  of  4  ftalary. 

BlbAr.  1847-8;  Bengal  LP..  1843-53; 

L.  Assam.  1853-4  ;  Arakan.  A  Chtgg.,  ■ 
Hills  1855  till  resd.  27-12-65. 

Punjab,  1853-6. 

.Roorkee  Coll.,  1 850-2  ;  dmn.  with  0E., 
Lahore.  1852-5  ;  Sind  Rev.  Svy..  1356 
till  resd.  1860,  “heavily  in  debt.’’;  re- 
■  1  appd.,  Oudh.  27-12-63  ;  Ch..  Ngpr. 

1864-70  ;  Mdnpr.  1872-8. 

;  dp.,  1854-6  ;  ch.  Orkpr.  dett.,  1856-7  ; 
Bengal  LP.,  1858  tUI  read.  15-9-60. 
for  appt.  Dep.  Collr.,  kwp. 

Roorkee  ColL.  2854-6  ;  CP.  A  Ondh,  1856- 
64  ;  Chtcg.  Hills.  Ch.  Ngpr,  N. 
Bengal,  A  Assam  1864-75  ;  Orissa, 
1876-83;  furl,  to  England.  1883-5; 
Burma.  1838  till  death. 

'  Rhlkd..  1849-51. 

DeraJ&t,  1861.;  Oudb.  3862-4  ;  Arakan. 

A  Chhgg  A  Assam  1865  till  death. 

Bdlkd.  A  OP..  1853,  till  read.,  1-11-61. 
Bengal  LP.,  1833  till  death. 


aon  of  Ordnance  Sgt.,  Dora 
Dnm,  tr.,  1856  to  Agra. 

bro.  to  John  (  inf)  ;  m.  before 
1850. 


lists  from  1877. 
bro.  to  Geo.  ( tup  ). 

Father  ill  at  Lucknow,  1851; 
hl,  Rebecca  before  1862, 


m.  Margaret  R. 


1-9-47  24-Parg..  1847-8  ;  N.  Bengal,  1848-9. 


4-12-23  Upper  Prove..  1823-30  ;  Calcatta  Do.. 

1830-4  ;  Blhlr.  1834-8  ;  Orissa,  A  TJp- 
pera,  1838—44  :  Bengal  LP..  In  ch.,  1844 
till  dlsm..  1R48  ;  re-appd..  CP.,  1855 
Oudh,  I860  til!  ret  4-1-63. 


from  Lawrence  Asylum,  SanA- 
w ax. 


bis  father  d.,  Calcutta,  1844/5. 


©d.  Upper  MU,  Orphan  8ch.. 
Kdrpr.  ;  m..  Calcutta,  183S; 
2nd.,  Calcutta,  21-8—42,  Mrs. 
Margt.  Mitchell  :  father  of 
Wujl  Alex.  (inf).  ' 


*  enL,  London,  9-1-49  ;  emb.  15-6  ;  arrd.  Calcutta  28-9-49  ;  joined  regt.  Lahore  .  marched  Meerut 
Feb.  1861  purch.  disch.  aa  pie.,  5-7-62  for  £30  ;  pro  ;  wo.  Muster  Rolls  12/12754/11658.  -  ...  / 


444 


CrvTL  Assistants  :  Revenue  Surveys 


Jinne,  Birth,  De&ih  Appointed 


Employment 


Domestic 


WrLAOK,  'Wm.  Alex-,  Jnnr. 


Wwanr,  T.  B. 

W y  4TT,  AJex.  J  m.  366,  37a  ; 

Vft  308  ] 

yorca,  G. 

k<3.,  by  cmtineors,  JhAnsi. 
8-6-67. 
yOTTKO,  J. 

ki,  by  m  n  tin  ©era,  Jhlnsl, 
8-6-67. 

Yoitnq,  Bobt.  Jamei 
b.,  20-2-20. 


1-1-61 

Ondh,  1861-4  :  Bengal  Lt.,  A  Assam,  1864- 
71  ;  Bhlkd.  A  Bwlpr.  1671  ;  Bengal  1876  ; 
to  gan  rank,  1892 

•cm  or  Wm.  »ciir.  (  ruj> ).  ---• 

26-12-22 

1664-6. 

r.  BlogiaphicjJ  Kotee. 

1856 

•ppoe.,  Bndlkd.,  3856  till  death. 

BdlVd.,  1866-7. 

pr.  bro.  io  o.  y.  (  rup  ) ;  irlfe 
por Jibed  wlib  Mm. 

80-11-64 

RJptna,  1854,  till  Joined  JhlDd  Art., 
before  Delhi,  1857  ;  appA  EEL,  Police, 
Nov.,  1858. 

m..  M»srL,  26-8-59,  El  lex,  d*TL 
of  Dtrld  Perrier. 

Nominal  Rolls:  Bombay  &  BerIr 

Revenue  Surveyors  Bombay  and  Madras  were  not  under  orders  of  Surveyor  General 


AhRAHAM,  V . 

Ait-sor.  T. 
Bakxr.  Alfred 


Baser.  Arthur 

b.  Calcutta,  29-9-81 
A,  Bombay,  26-8-62; 
Id,  Wm.  H.  (  rv,  368  1 
Bsynon,  Bobt.  Cathcarl 


Brynon,  R.  R. 

b.,  27-10-39. 
Brrsojt,  w.  H. 

Bette,  K.  B. 

Brabaion,  Bgt.  W. 
Budwjell,  Tboa, 
BULKLEY,  Aler.  B. 
BrxELEY,  H. 

CldKE,  Tboa. 
COLEUROOSE. 

Coinman.  H. 

Cbitchkm.,  Edw.  BJchd. 


b..  1819/21 
d  Sural,  10-0-71. 
CrMMlNO,  M.  Anthony 


DatideOK,  A.  Fletcher 

b.,  Haddington,  Scotland, 
1822/3. 

Dl  SOCEA.  Fraud* 

Disney,  Harold  King 


Dowman,  J- 
Draoct.  Wm. 


Rdob.  James 
Gudee,  J.C. 

Qoodpike,  Kobt.  Henry  Newton 
d..  Poona,  18-9-55,  [  rv,  397  ] 
Gray,  W. 

Grant,  H.  M. 

d.  2-8-77. 

Gcerin,  J.  A. 

b.,  27-0-37. 

HAJLL.  J.  C. 

Harrison.  Walter  Geo. 


HathwAT,  W.  H. 
Bearn,  Edw.  Henry 


Breton.  Sgt.  Cha*.  [  rv,  397  1 
b.,  lane*.  Eugland,  1816/7. 
and.  India.  1836. 
Hobson.  E.  A. 

b„  30-10-36.  . 

Hughes,  A.  W. 

JKRRARD,  Condr.  H- 
JOHNSON,  G.  w. 

Jones,  Sgt.  W. 

Joedan. J. 

Jordan.  AJex.  Henry 


Jordan,  Thoa.  8.  8. 
Kju.lt,  Wm.  Mlchffil 


(  rv,  mo  J 
Leayt,  X. 
Lioht,  R.  E-  H. 


HrrcirELL,  Jama* 
Morris,  F. 

Nepean,  0.  E.  F. 
Parkinson.  H.  H.  8. 
PE-3LEB,  Sgt~ 


Amn.  Bind,  1850’  Auth  of  IAlhoeraphv  in  India,  pnb.  1864  when  In  ch.  Tltho. 

Dept.,  Bo.  Edn.  Hoc.  Preaa. 
appd.,  Deccan,  16-6-42,  from  Bgt.,  Flo.  B  A  M- 

*80..  1860;  Amdngi.,  1851 ;  KhAndeah.  1866-60;  wife,  Mary  Wjkham,  A  J 865-6,  at 

Waraar,  KhAndeah.  •  _  _  •  .  - 

Amdngr,,  1851,  AaaL  Bupt ;  12  mo.  leave  me.,  to  England,  27-10-69;  GujarAt, 

185S-9  ;  Asat.  Sppt.  at  death.  Ml.,  Colaba. 

Deccan,  1837-49  ;  BMC.,  1850  ;  Amdngr.,  1851  ;  penBlonet,  Poona,  1853. 
and.  India  1854  ;  EMC.,  16-10-67  to  1870  ;  memo,  on  6.  Div.  Rev.  Buy..  10  Cal.  (  421  ) 
furl  me.  1867-8  A  1878-82. 

appd.  AaaL.  Bupt.,  BMC.  12-10-59  ;  BerAr,  1868  ;  Supt.  1877  @  R*.  1,400 
Deccan,  Asst.  Supt.,  Poona.  1847, 

appd.,  GujarAt,  14-10-54  ;  Dep.  Supt.  14-12-65;  Bupt.  1876  ;  fori.  me.  1871-3  A  1880-1. 
Bind,  Asst,  film,  1650,  on  minor  trgn. 

Deccan,  1853. 

appd.,  GujarAt,  16-11-55  ;  eerrlDg  till  after  1876  ;  aoD  b.  at  Bnrat,  22-4-59. 

Gujar&t,  1856-60.  ‘ 

Deccan.  1846. 

Deccan,  from  CorpL,  rws.  -  ■  1 

SMC..  1858-60  ;  wife  Alary,  d.,  Belcanm,  17-7-69.  • 

appd  Deccan.  26-6-38  :  Bind,  1850  ;  GDjarAt,  1854-60 ;  ”cjld  anrvey  -well  on  circnlt 
ivslem"  out  or  Hat  1877  ;  m..  Poona.  15-9-43,  Mary  Anne  Harritt,  dan.  of  Frtdk  M. 
Beck  ;  g. father  of  Martha  Critrkell,  B.  of  I.,  1930-50. 
appd.  17-31-52  KbAndeab.  1856-00 ;  Amdngi.  3 869-70  ;m..  JhUana  Ruth,  who  d.,  8-7-81, 
aged  49  ;  Mi.  W  a  Dour  1,  Poona. 

Amdngr..  1845-7  ;  Naslk  A  svc.,  1849-51;  Amdngr.,  1351,  Bupt.  KhAndeab,  I860  ;  out 
of  list  1870  ;  widr.,  bro.  to  Ms).  David  D.  (  18:1-1900  ]  [  IT.  429  J.  . 

appd.,  GnJarit.  6-12-55 ;  Ratnagiri,  1B6S. 

and.  India.  Tel.  Dept.  3857  ;  appd.,  KhAndeab  27-3-60 ;  atm  aerrlng,  1883.  fnil.ruc- 
18G4-5  ;  1873-4  ;  BcrAr  1868  ;  ThAna  A  Kalgri. ;  1869  ;  Poona  A  NAs  k ;  CT.  1874. 
appd.  Sind,  16-1-60  ;  serving  1870  ;  pr.  kin.  to  Henry  appd.  Orlaaa  ReT.  Bvy.  16-30-62. 
Hd.  Clerk,  kmc.  Eev,  Bvy.  1853  ;  pr.  m_  Johanna  ;  their  twin  aona  A,  Sept.  1846,  at 
Hdhd,  Sind  ;  ML,  Wanourle,  Poona. 

Bombay  Tort  ;  with  Collr.,  1842  ;  with  Rev.  Dept..  1846,  atlll  nerving,  1853. 

BerAr,  1658-60. 

Naslk,  Horn  Mil.  Snb-Condr.  appi,  2S-10-4S  [  IT,  397  ) ;  Amdngr.,  1850-1. 


KbAndesh,  1858-60. 

appd.  ThAna  &  Ratgrl.  19-10-59  ;  Amdngi,  1863  ;  actg.  Snpt.  Tbana  A  Ratgri,  1870. 

appd.  Asst.  Bupt.,  GujarAt,  4-11-56  1864-5  ;  BcrAr,  1869,  still  serving,  1873.  but  ont  of 
list,  1877. 

appd.  Aast.  Bupt.,  GnJarit,  1858-60,  TbADa  A  RstgrL,  1868;  GnJarSll670;  ont  of 
list  1877. 

appd.,  Thana  A  Ratgrl,  25-6-56;  ThAna,  1860;  N.  Division.  1870;  Ratgrl,  1872;  fnri. 

1675-6  ;  1882-4  ;  SaDlavadi  A  Ratgri  1876-62. 

KhSndcsb,  1858-9,  Poona  A  TiiAna,  I860. 

appd,  Deccan,  25-9-55;  TbAna  A  Ratgrl,  1864-70;  N.  Div.,  1870  ;  Ratgrl.  1876,  fnrL, 
1856-7  ;  1876-7  ;  Sanldi,  1873  ;  1881-3. 

Two  ,  1836  :  so.  8  A  M.  1840  ;  rev.  svy.  NAaLk,  1843  ;  Poona,  1849  ;  ThAna.  1852  ;  Hern. 
Lieut.  1865  ;  Rtgri.  1867  ;  furl.  1871-3  ;  resd.  187S  for  nnoov.  civ.  service,  1878-6. 

appd.  BMC.,  25-6-56  ;  BMC.  1860  ;  BerAr,  1868  ;  bdy.  SettmL  Offr.,  1872-3  ;  furl.  1869-70. 

Poona  A  ThAna,  1858-60.  *  . 

KhAndesh.  1858-60. 

SiDd,  1880.  •  i 

8iDd.  1649-50  ;  Aast.  Sum.,  "'good  obaerver  with  theodolite’ . 

AhmcdAbAd,  3847. 

GujarAt,  1858-60  ;  non  of  Tboa.,  Dep.  Collr.,  Amdbd  ;  A,  25-7-66,  aged  27  y.  21  d. ;  MI 
Wanauri.  Poona. 

AhmcdAbAd.  with  Coltr.,  1847. 

Surat,  with  Collr.,  1842, ’’Bum.  A  BoEder”,  also  1853.  Hi*  wiA  Anna  Marta  A,  26-6-64 
aped  36  :  Ml.,  Mari. 

Deccan.  1842-6.  „  _ 

appd.  EMC..  Aast.  Bupt..  21-3-51  ;  Myaore,  1865  ;  Snpt.  Photo-rinco,  Poona,  1870-76; 

BMC.  1677  aon  bom  at  DhArwAr,  30-6-59. 

Dercan,  1847-8  ;  SBC.,  1853-3. 

GuJaiAt,  1860. 

GnJarit.  1858-60. 

GnJarit,  1860-65. 

Bind,  1850,  "a  beginner”. 


Nominal  Rolls:  Bombay  &  Berar 
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Pitt,  Robt  Bnlkley 
b..  31-12-33. 

Price,  P.  (  or  W.  T  ) 

Prise,  Wm.  Samuel,  aenr. 

[  m.  386  ;  it,  386  J 
b.  Bombay.  1811/2. 

PRICE.  Wm.  Samuel,  Junr. 

3U«.  Henry  Daly 

d..  Ootacamnnd,  6-12-66. 

RovrxLL,  H.  G. 

STETRN80N,  T.  8. 

Scon,  James  Wm. 

BFRJ50KR,  John  Hans 
[  m  386  ;  it.  386  J. 

8prtt*qkr,  W. 

Summers,  Hector  Hamilton 

White co mbs,  John  Come) Ins 

Wilkins,  W. 

Totrxo,  David 

b.,  Scotland,  1822/3. 


appd.  Asst.  8upt..  Kh&ndesb,  12-10-59;  Berftr,  1804-8  ;  Aast.  Sett.  Offr.,  1888-70 
Poona,  ThaDa,  NAsIk,  1873-7  ;  1877,  furl,  to  England  ;  itLIJ  serving  1883. 

Deccan.  Asst.  Supt.,  20-11-44. 

Deccan  topo.  appd.,  1-5-20  ;  trgn.,  1828-35  ;  rev.  »vy.  BMC..  1850-0  ;  Satara,  1800. 


appd.,  BMC.,  2-7-50  ;  actg.  Dep.  Snpt.  1870 ;  still  serving,  1877  ;  aon  of  Wm.  Snmuel,  aenr. 
1  *up  J. 

Gujar&t,  1858-9  12  m.,  leave  to  Nilgiri  Hills,  17-9-59,  d.,  aged  85  ;  Ml. 

Khindrab,  1858-00. 

Poona  &  Tbfina,  1858-00. 

appd.,  Kh&Ddesb,  25-0-50  ;  AmdngT,  1808-70  ;  Poona  <fc  Nlrik.  1870  ;  still  serving  1683, 
Deccan  topo..  1823-34;  rev..  1837-45  ;  8*0.,  till  death  ;  b.,  1609/10  ;  d..  Poona.  20-2-01. 

in. ;  wid.,  Joaona,  d.,  1882. 

BVO..  1847-50. 

appd.  Asst.  Supt.,  Gujarat.  27-9-54  ;  1658-60  ;  Ratgri.,  1881-3. 

Clerk,  Mil.  Bd.  1847-57;  appd.  BAS.  KMndesb,  8-4-57  ;Poona&NasIt  1871,  furl.  1882-3; 
Poona,  1883. 

appd.  Sind,  15-2-57  ;  serving  1870. 

appd.  Asst.  Supt.,  SMC.,  from  eub-asst.,  10-9-44  ;  wife.  Ellen,  b..  Bombay  c.,  1833/4. 


Madras  :  CrvxL  Surveyors  &  Assistants 


Beaumont,  W. 

Cardozo,  Henry  O'Connell 
Cooks,  J.  P. 

Dunspord,  H.  C. 
Gomtertz,  Henry  J.  C. 


Leo  a  att,  B.  C. 

PLUKBE,  M.  G. 

PCCkLB,  F.  C.,  K.A. 

Puckxs.  B.  W. 

Scott.  R.  L- 
TOMUNSON,  James,  J. 
Tomlinson,  T.  A. 

WALkER,  W.  H_ 

Weight.  J.  H. 

Witte.  James  Thos.  Harris 


appd-.  Trichi.  21-5-58  ;  Wynaad,  1860  ;  furl.  1360-1  ;  1667-8  ;  1876-7  ;  Nellore,  1863-4 
Dep.  Supt.,  1870-7. 
v.  Biographical  Notes. 

Mad.  Town  gvy.  1857-02  ;  10  Cat.  (  S50  ). 

1859  ;  Guntur,  1863-4. 

app<L.  Trichi.,  12-8-59  ;  E urn ool  ;  1863-4;  God  Avar!  Asst.  Supt.,  1870;  Dep.  Snpt., 
Madura,  1877  ;  ret.  to  Bedford.  England  ;  father  to  H.  w.  Gompertz,  Mad.  C&v.  & 
Frank  \lncent,  G.  Supt.  Mad.  Rev.  Svy. 

appd.  Trichi.,  8-9-69  ;  asst.  Supt.  1860  ;  Dep.  Supt.  Nellore,  1862-3  ;  not  In  1870  list. 
Madras  Town,  1857-62,  10  Cal.  (  356  ). 

appd..  Trie  hi.  19-3-58  :  Nellore  1863  ;  furl,  to  Eur.  1664-5  ;  1669-71  ;  1879-80  ;  1870, 
Dep.  Supt.,  Cuddapah.  actg.  Supt.  Rev.  Svy.  1878  &  1880  Tinnevelly. 

Nell  ore  &  Salem,  1863-4. 

■wife  Eliza  d.,  Kumool,  22-7-65. 

appd.  22-3-60  ;  Guntur,  1863-4  ;  resd.  1864  ;  rcappd.  1865 ;  Madura  from  1878. 

appd.,  12-8-59  ;  Kumool,  1863-4  ;  Cuddapah.  Asst.  Snpt.,  1870;  Madura.  1877  ;  fur  I* 

Madras  ToWn,  1854-9,  10  Cat.  (  356  ). 

appd.,  21-5-58  ;  Madras.  Aast.  Snpt.,  1870  ;  Bellary  *  Cuddapah,  1877. 
asst.  Rev.  Sum.  ;  d.,  Madras,  10-5-54.  la.  9t.  Mary’*  cem. 


CHAPTER  XXVIII 

INDIAN  STAFF 

Surveyors:  G.T.S. — Topographical  Parlies — Early  Explorers  —  A  Bombay 
Experiment  —  Revenue  Surveys  :  Bengal  —  Kb  alAsis  &  Lascars  :  6.T.S.  - —  Topo¬ 
graphical  Parties —  Revenue  Surveys. 

~OROM  the  earliest  days  Indian  writers  and  draughtsmen  had  been  employed 
1 1  for  office  duties  [  iv,  335-7,  404  ;  v,  360  ]  and  Indian  land-measujers  for  revenue 
surveys  [  in,  388-93  ].  After  1830  Everest  found  that  Bengali  students  made 
excellent  computers  and  the  computing  office  continued  at  Calcutta  till  1862  [  rv, 
337~43  5  v»  354~6>36o  ]•  For  the  field  wort  of  th6  Great  Trigonometrical  Survey, 
however,  Radanath  Sickdhar  was  the  only  success  [  iv,  401,  461-2  ]. 

At  the  end  of  1850  the  Surveyor  General  suggested  that,  in  line  with  topogra¬ 
phical  parties,  two  or  three  Indians  might  be  engaged  on  the  Great  Indus  Series, 
and  Walker  agreed  that  there  were  various  duties  such  as  secondary  triangulation 
which  they  could  perform  quite  as  well  as  Europeans ; 

There  will  be  a  great  saving  of  expense.  ...  I  would  suggest  Rs.  30  a  month  as  the  minimum 
on  entrance,  to  be  increased  to  Rs.  60  as  soon  as  the  surveyor  can  pas9  a  good  examination  in 
plane  trigonometry  and  can  observe  well  with  a  7'  theodolite.  ..  In  the  levelling  operations 
I  think  they  could  render  good  service,  working  under  an  officer  or  a  sub -assistant1. 

•  Three  men  recruited  from  the  Lahore  School  of  Civil  Engineering  in  1857  showed 
little  interest  in  the  work ;  they  were  distracted  by  the  prevailing  disturbances, 
and  were  discharged  after  two  or  three  months.  A  fourth,  from  Peshawar,  was  more 
promising,  but  became  involved  in  subversive  intrigue,  and  was  also  discharged2- 
Walker  then  engaged  three  men  for  levelling,  one  of  whom,  Ram  Chand  from  Lahore, 
had  been  with  Adolf  Schlagintweit  and  proved  a  most  valuable  leveller.  His  death, 
after  a  fall  from  his  horse  after  nearly  nine  years  service,  was  a  great  loss  to  the 
Department3.  The  other  two  were  never  more  than  recorders  [  77,  79  ]. 


Topograrhicae  Parties 

'  Owing  to  the  difficulty  of  finding  Europeans  and  Anglo-Indians  for  the  topo¬ 
graphical  parties,  start  was  made  about  1854  to  recruit  Indians.  Robinson  asked  for 
the  additional  assistance  of  two  superior,  well  educated,  natives,  speaking  and  writing  English 
fluently,  understanding  arithmetic  and  the  first  rudiments  of  algebra  and  geometry,  ...  and 
if  possible  possessing  6ome  skill  in  drawing.  ... 

One  sub-assistant  is  required  to  be  in  advance  of  the  triangulation,  selecting  and  placing 
poles. ..for  the  planetable  surveyors,  and  laying  down  on  a  planetable  a  skeleton  chart  of  all 
the  stations  and  poles  so  prepared.  ...  I  propose. ..to  employ  one  native  surveyor  on  this  duty. 
...  "With  very  little  training  a  native  will  soon  learn  to  perform  these  duties  as  well  as  an 
European,  ...  and. ..will. ..soon  learn  to  fill  in  topographical  details  with  the  planetable.  ... 

Another  European  sub-assistant  has  hither  to  been  employed  as  office  and  observatory 
assistant.  A  native  surveyor  could  efficiently  perform  these  duties,  viz.,  recording,  making 
duplicates  of  angle-hooks,  and. ..assisting  in. ..computations. ..in  the  field.  ... 

In  the  recess  these  native  surveyors  would  be. ..making  duplicate  angle-books,  ...pre¬ 
paring  annual  returns  and  comparing  duplicates,  and. ..assist  in  computing.  This  would  allow 
of  the  whole  of  the  European  establishment  being  employed  in  mapping  and  computing4. 

1  DDn.  722  (  395  ),  jtw.  to  SG„  4-12-56.  »  DDn.  710  (  187  ),  jtw.  to  SG,  30-11-57.  *  d.  19-1-67  ; 

family  gratuity  ;  DDn.  93  (  283  ),  sts.  to  Home  Dept.,  20-5-67.  4  DDn  731  (  7  ),  nos.  to  SG.,  10-5-54. 
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On  this  suggestion  the  Surveyor  General  obtained  sanction  for  the  appointment 
of  “native  surveyors”,  two  each  at  maximum  salary  of  Rs.  70  for  the  Punjab  and 
the  two  Ganjam  parties,  and  six  for  the  Hyderabad  party  on  Rs.  40  to  60. 

-  The  introduction  of  the  native  surveyors... is  experimental.  They  have  not,  it  is  believed, 
the  same  coup  d’oeil  and  power  of  drawing  from  nature  that  Europeans  have.  The  competi¬ 
tion  of  other  departments,  however,  makes  me  disposed  to.. .give  a  further  trial  to  native  agency. 
If  it  succeeds  it  will  tend  to  economy  ;  '...  the  native  surveyors  as  draftsmen  will  relieve  the 
field  sketchers  from  office  duties,  which  will  enable  them  to  execute  more  field  work1.  '  ’ 

Robinson  was  at  first  doubtful  about  their  employment  on  planetabling  ; 

The  system  of  the  revenue  survey  supplies  many  good  checks,  but  I  do  not  see  what  checks 
you  can  establish  over  a  planetable  surveyor  other  than  an  accurate  and  careful  comparison 
of  his  work  with  the  ground  after  he  has  completed  it.  This  examination  would  occupy  much 
time  and  labour  and. ..might  be  too  expensive  [  rv,  258  ]*. 

The  Surveyor  General  discounted  these  fears  ;  check  was  essential ; . 

In  the  evidence  before  Parliament  on  the  Ordnance  Survey  [253  ]  the  opinion.-.is  recorded 
that  there  is  no  test  for  the  accuracy  of  land-surveying  short  of  an  equally  good  resurvey.  ... 

The  trustworthiness  of  a  native  planetable  surveyor  may  be  fully  checked,  1st.- — by  satisfy¬ 
ing  oneself  of  his  competence  and  knowledge.  ...  2nd. — by  testing  his  rate  of  progress  accord¬ 
ing  to  character  of  ground.  ...  ? rd. — One  or  more  portions  of  his  season’s  work  taken  at  random 
should  be  revised.  This  is  a  partial  test,  ...  logically  imperfect,  but  if  judiciously,  strictly, 
and  faithfully  applied. ..is  morally  sufficient3. 

He  passed  these  views  to  Mulheran  [416],  adding  that  from  his  own  experience 
untrustworthiness  is  generally  the  consequence  of  ignorance,  bad  training,  and  inability.  Mon 
generally  do  things  well  and  thoroughly  for  which  they  have  a  read  aptitude.  ...  Nevertheless 
vigilant  inspection  after  due  training  is  also  incumbent,  and  on  these  two  principles,  viz., 
adequate  training  and  vigilant  inspection,  success  depends4  [  290]. 

Robinson’s  most  successful  find  was  Abdul  Sammad  Khan,  recruited  from  1st 
August  1857  after  previous  service  with  the  postal  and  settlement  departments. 
During  season  1858-9,  he  planetabled  140  square  miles  of  easy  ground,  and  in  1860 
with  Kalka  Prasad  and  Akbar  Khan  he  accompanied  the  party  to  Central  India 
and  did  good  service  till  his  death  about  1874  [  190  ]. 

-  During  1856-7  Mulheran  engaged  Bapa  Rao,  Panda  Rao,  and  Ramchandar 
Bapooji,  all  Marathas,  for  the  Hyderabad  survey  [178-9,  485]  and  at  the  same 
time  Abdul  Rahman  and  Ghanosam  Banerji  joined  the  parties  in  Orissa  [  172  ]. 
Banerji  did  good  work  till  he  resigned  in  October  1863  for  other  employment, 
whilst  Abdul  Rahman’s  death  in  1865-  was  “a  serious  blow,  ...  I  . have  seen  him 
on  the  top  of  a  hill  with  his  planetable. ..when  the  active  stage  of  a  fever  was  on 
him”6.  Saxton  lost  another  useful  surveyor  in  1866,  Hidayat  Ullah  Khan. 

On  the  Pegu  survey  [  196-7  ]  a  number  of  Burmese  and  Karens  were  taught 
traverse  survey,  some  from  mission  schools,  others,  with  Indians,  from  the  Public 
Works  Department  [425].  On  vinding  up  the  survey  in  1867  Edgecome  reported 
Maung  Pho  as  “a  capital  fellow — wants  to  return  to  the  p.w.D. — the  best  Burman 
I  ever  met”.  He  could  not  recommend  Samuel  Peter  from  upper  India,  with  8 
years  previous  service  as  clerk  and  one  with  the  Pegu  Survey,  but  Gour  Chandra 
and  Ram  Lusan — “efficient,  trustworthy,  and  hard  working”  but  only  acquainted 
with  traverse  survey — were  transferred  to  No.  6  Topo.  Party  in  the  Khasi  Hills, 
f  • 

Early  Explorers 

Between  1850  and  1853  on  his  survey  of  Peshawar  Walker  employed  two 
Persians,  Mirza  Sujah,  or  Sajjad®.,  and  Mirza  Abdullah  [47,215].  Ho  employed 
the  latter  in  the  direction  of  Buner  ; 

Saving  long  resided  in  Peahawur,  and  being  familiar  with  the  language  of  the  country, 
there  was  little  chance  of  his  mission  being  suspected.  Ascending  the  Surputta  Peak  west  of 

1  DVa.  649  (  143),  SG.  to  Mil.  Dept.,  1U-9-55;  sanctioned  BMC.,  29-11-55;  DPn.  6-4S  (  105  )  4.  656 
(  44  ),  19-66.  ■  1  DDd.  731  (  2  ),  15-10-50.  *  DDn.  691  (  183  ),  23-10-56.  *DDn.  656  (  83  ),  28-10-56. 

*  OR  Trig.  <tr  Topo  ,  1864-5,  Appr.  (  Ax  ).  ’Turk  father,  Persian  mother ;  cf.  JROS.  xli  ( 132  ). 
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the  Mahahan,  ...  ho  -was  able  to  obtain. ..useful  obaervalionfl  "with  b  compass,  the  only  instru¬ 
ment  that  could  be  taken  •without  exciting  suspicion  ;  al!  the  chief  villages  -were  determined1. 

Mirza  Sajjad  had  s  long  connection  with  the  Survej".  He  had  first  attracted 
the  attention  of  Eldred  Pottinger,  at  Herat  in  1838  [  iv,  461  ],  and  kab  taken  by 
him  to  Kabul  and  taught  English.  After  three  years  with  Walker  oh  the  Peahawar 
survey,  he  was  employed  on  roads  and  bther  public  work  Tound  Peshawar  and 
Pindi  till  he  rejoined  Walker  at  the  end  of  1865  on  the  Jogi  Tila  series.  Walker 
found  him  useful  and  recommended  bis  formal  appointment  to  the  g.t.b.,  though 
his  mathematical  attainments  are  not  enough  to  enable  him  to  take  a  share  in  the  compu¬ 
tations.  ... 'He  would '  probably  he  better  placed  in  the  Kashmir  Beries,  ...  reconnoitring 
the  countries  beyond  the  boundary.  He  is... well -born  and^ respectable  and  may  seek  in-’ 
formation  among  Mussulman  tribes  who  would  not  suffer  the  approach  of  Europeans1. . 

As  Montgomeriohad  then  no  suitable  work  for  him  he  was  employed  by  Walker 
on  the  Great  Indus'.  Series ;  "he  can  observe  with  the  new  7-inch  theodolite,  and 
can'  compute  the  general  problems  connected  with' triangles/*, '-.'He 'is  very  slow..., 
hut  is  careful  and  correct..  As  a  draftsman  he  has  not  much  skill3’’!*..-  ~ 

V  With  “aj  view  to  his  future  emplcyment  "‘••with  exploring  expeditions”  ,  the. 
Surveyor  General  asked  that  he' should  be  taught  to  make.  all  the  observations  ..,.;• 
such  as  observing  for  latitude,  time,  longitude,  azimuth,  ...  magnetic  deviation,  base  measure— 
mente,  angles  for  heights  and  distances,  barometrical  heights,  thermometricaJ  heights,  and 
climatic  obseivations  and  recording  them  intelligibly.  Even  if  unable  to  master  all  the  com¬ 
putations  and  reductions,  ...  he  might  at  any  rate  be  able  to  assist  a  European  explorer4. 

.  The  Mirza  remained  with  the  Indus  Series  till  October  1 857,  being  employed  on 
tower  building  and  line  cutting  and  being  trained  on  the  lines  suggested,  and  was 
then  granted  six  months  leave' "to  go  to  Kabul  to  recover  some  money  with  which 
a  merchant,  of  Peshawar  has  absconded  ”t.  -  He  wrote  some  months  later  saying  that 
he  could  not  return  as  he  had  entered  the  service  of  Dost  Muhammad  ‘‘whose 
children  lie  is  to  instruct  in  the 'English  language”*.  -  x  ,'•  •  ■  ■  -  1  ~r;.i  '_t 

"Some  years  later  he  returned  to  India  and  sought  re-employment.  During 
1868-70,  he  travelled  through  north ’Afglianistan  and  the  Pamirs  to  K&shghar7,  and 
again  in  1872-3  .to  Turkistan,  where  “he  and  his  son-in -law.. -.were  both  treacher¬ 
ously  murdered  iy  their  guides  during  the  night  while  they  were  asleep”8. ..'  ■  \- 

Besides  Ram  Chand  [76-80],  the  Sehlagintweit  brothers  collected  a  number 
of  enterprising  assistants  for  various  branches  of  their  work,  amongst  them  being 
Abdul,  who  had  served  under  the  Quartermaster  General  at  Madras.  Joining  in 
February  1855,  he  explored  several  routes  in  Sikkim — made  the  boat  journey  along 
the  Tista  into  Assam — and  accompanied  Adams  up  the  Dihing  River  [  145  ]. 

Three  Bhotia  relatives  joined  them  from  Johar  Bhot  in  upper  Kumaun— Mani, 
Dolpa,  and  Nain  Singh.  Mani  Singh’s  father,  Devi  Singh,  who  had  helped  Moorcroft 
in  1812  and  Strachey  in  1846,  was  still  alive  [  n,  431  ;  v,  187  ].  Dolpa,  ‘‘full  of 
courage,  energy,  and  devotion”,  was  interpreter  to  Adolf.  Nain  Singh,  cousin  to 
Mani  Singh,  accompanied  Hermann  to  Ladakh  in  1856  ;  “at  first  unacquainted  with 
instruments,  was  soon  taught  their  use.  ...  He  could  also  read  and  write  Tibetan”. 
Nain  Singh  later  became  one  of  the  best-known  explorers  of  the  Great  Trigonometri¬ 
cal  Survey,  earning  the  titles  of  Chief  Pandit  and  Companion  of  the  Indian  Empire. 
Mani  Singh,  the  “Patwar  or  GM.”,'also  joined  at  Dehra  Dun  with  Nain  Singh  in 
1863  for  training  in  exploration  survey.  He  was  the  older,  but  not  so  active  or 
bright  as  Nain  Singh.  His  younger  brother  Kishen  Singh,  or  as.,  also  made 
outstanding  contributions  to  geographical  knowledge  beyond  the  mountains®. 

«DDn.  693  (  643  ),  to  BG.,  11-9-64  (  para  22).  *DDn.  642  (  47  ),  J rvr.  to  SG.,  9-5-56  ;  bmc.  5-2-66; 
DDn.  551  (  287  );  DDn.  709  (255),  SG.  to  me.,  25-9-50;  GTS.  J  F  A  Syn.  yj  (  xxiii— G  ).  .’DDn.  710 
( 160),  jtw.  to  SG.,  16-10-56.  *DDn.  691  (  212),  SG.  to  jtw.,  6-12-56.  *  DDn.  710  (  179  ),  jtw.  to 

SG.,  20-10-67.  •  ib.  (  203  ),  24-5-58  ;  BGS  Progi.  xv  (  181-204  )  ;  paper  bv  tcm.  24-4-71.  ’JUGS.,  I  LI, 

1870.  •  GTS.  JV  <£>  Syn.  vt  (  xxiii— G  ) ;  GB.  Trig.  1858-9  (viii);  1869-70.  (11-2;  m-xorr);  3  872-3 

(29);  Gto.  Mag.  I,  1874  (  35  );  Markham  (155-6).  »  DDn.  8  (95),  Maj.  E.  Smyth  to  SG.,  25-10-62; 
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co  rr. |  1865—80. 
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It  ■was  largely  on  Montgomerie’s  initiative  that  this  irregular  body  of  trans- 
frontier  explorers  -was  recruited,  trained,  and  6ent  out  on  individual  missions.  It 
was  also  Montgomerie  who  led  the  way  in  unravelling  and  compiling  their  field 
notes  and  observations,  and  wo'rking  them  into  the*  general  map1. 

. .  ,.A  Bombay  Experiment.  V 

In  1849  George  Jervis,  Chief  Engineer  at  Bombay,  pressed  for  topographical 
survej’s  of  the  Bombay  Presidency,  based  on. the  trigonometrical  survey  [  191-2  ]  ; 

■  '  I  have  prepared  at  my  own  expense. ..a  class  of  10  or  12  native  youths  wdio  will. ..he  fully 
equal,  under  the  superintendence  of  two  most  intelligent  and  highly  educated  native  engineers 
in  my  office,  to  execute. ..trigonometrical  operations  and  fill  in  their  topographical  details. 

These  Superintendents  and. ..youths  have  been  thoroughly  trained .  They  are  of  far 

more  value  than  four  times  as  many  expensively  paid  young  officers  who  think  less  of  their 
public  duties  than  of  their  private  convenience  and  field  sports.  ...  I  have  succeeded  in  raisings 
really  intelligent  and  efficient  race  of  beings  to  carry  out  the  more  irksome  and  laborious,  but... 
scientific,  details  of  surveying,  ...  for  filling  up  the  immense  gaps  of  unsurveyed  districts  under 
this  Presidency*.  , 

Waugh  was  sympathetic,  but  suggested  a  cautious  beginning  on  a  limited  scale  ; 
The  Great  Trigonometrical  Survey  of  India  contains  men  of  all  countries  and  creeds,  and 
it  was  always  the  practice. ..to  treat  everyone  without  distinction  [  IV,  379;  v,  380,  390]. 
There  are  good,  bad,  and  indifferent  men  in. ..every  rank  of  life.  ...  There  are  idle  and  wild 
officers  as  well  as  officers  of  great  industry  and  business  habits  ;  so  also  I  have  met  with 
natives  of  wonderful  energy  and  talent,  and  others  of  the  most  inferior  stamp. 

In  the  Revenue  Survey  almost,  all  the  work  is  done  by  natives  for  the  sake  of  economy 
[  m,  388—90  ]..  It  answers  well  when  quantity  not  quality  is  considered,  and  if  a  proper  check 
he  maintained,  for  these  natives  are  paid  very  small  wages,  ...  from  Rs.  8  to  40  per  month.  .,. 

With  regard  to  highly  educated  natives. ..with  one  exception  £  obviously  Radhanath 
Sickdhar  ],  I  have  found  them  generally  wanting  in  energy7  for  field  work.  ... 

For  filling  in  surveys  good  draughtsmanship  is  a  sine-qua-non,  and' even  more  essential 
than  mathematical  knowledge.  ...  I  suggest  that  a  commencement  should  be  made  with'  a 
smaller  party.. .because  it  will  take  some  time,  to  instruct  novices,-  and  the  superintending 
officer  himself  will  not  be  firmly  seated  in  his  saddle  at  first*.  -  :  -  ~ 

Determined  to  get  work  started  before  he  left  India,  Jervis  ignored  Waugh’s 
advice  and  obtained  the  appointment  of  a  young  engineer  officer,  Castle  Boddam, 
for  independent  charge  of  ten  of  his  Indian  pupils,  to  work  in  a  hilly  area  on  the  line 
of  the  Abu  series  [57,  191-2  ].  .  The. experiment  was  doomed  to  failure.  Boddam 
had  no  survey  experience,  and  had  first  to  carryout  secondary  triangulation  to 
provide  points  for  his  untrained  pupils.  .  He  had  no  time  to  look  after  them  himself ; 

When  I  took  them  up  to  Guzerat  in  November  .1850,  they  were  perfect  tyroB  at  their  work, 
for  though  they  had  learnt  surveying  theoretically  they  never-  had  any  practice  in  the  field 

beyond  once  making  a  small  survey  of  Malabar  Hill . Many,  of  these  lads  had  hardly,  ever 

been  out  of  the  Island  of  Bombay  ;  consequently  when  they,  had  to-  march  they  were  perfectly 
helpless.  ...  Observing  that  all  travellers  in  Guzerat  went  armed,  they  imagined  they., had 
entered  a  land  of  freebooters  and  robbers.  It  was  some  time  before  I  could  prevail  on, these 
young  surveyors  to  detach  themselves  from  headquarters,  and  then  only  by  supplying  the 
khalasis...with  belts  and  swords,  and  this  I  did  from  my  own  resources.  ‘ 1  '  - 

A  few.. mow  take  an  interest  in  their  work,  but  others. ..long  to  return  to  Bombay."  They 
declare  that  when  volunteering  for  the  8urvey...they  had  no  idea  theywould  he  subjected  to 
such  hardships  and  discomforts.  :..  To  be  encamped  at  one  time  in  a  valley  where  the' heat 
was  almost  insufferable,  and  the  water  so  brackish  as  to  be  almost  undrinkable — not  at  all  a 
rare  circumstance  in  parts  of  Guzerat — at  another  time  to  be  perched  on  the  top  of  a  hill  where 
the  wind  blew  their’  tents  down,  and  no  water  at  all  to  be  had.  •  -  I  .••>"•••  ” 

-I  met  with  every  kind  of  difficulty  and  annoyance;:  ...  I  was  not  prepared  for  insubordi¬ 
nation..  Borne  of  them  refused  to  take  the  field,  stating  that  the  work  was  far  more  trouble¬ 
some  than  they  could  possibly  have  conceived.  ...  I  handed  in  the  name  of  the  ringleaderj 
begging  for  his  dismissal. .ms  a  warning.  ...  All  the  surveyors  were  ordered  to  sign  a  contract 

— -  .1.  1  OR.  Trig'.,  1866-7  (  14—8 ;  non  ) ;'  obo.  Lib:  folio  a.  ;  Sandes,  n  (  231-3  ).  '  DDn.  465  (  684-8  ), 

Jervis  to  SG.,  11-6-49.  *  DDn.  643  (  53  ),  16-5-50. 
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to  serve. ..faithfully  for  five  years;  ...no  penalty  is  attached  in  cage  of  breach.  I  -was 
directed  never  to  separate  the  etirveyors  in  small  batches. ..but  to  employ  them  in  tvro  separate 
parties. ..of  five  young  surveyors  under  the  immediate  control  of  a  native  Superintendent.  ...  . 

At  the  end  of  the  first  working  season  but  a  very  small  tract. ..had  been  surveyed,  and  at 
a  very  large  outlay.  ...  The  work  was  actually  performed  by  the  two  native  superintendents, 
the  young  surveyors  drawing  pay  for  looking  on.  ...  Some  idled  their  time  ;  the  others  who  did 
take  an  interest.. .onlj’  hindered  the  native  superintendents. ..by  a  repetition  of  questions.  .... 

During  the  rains  I  pointed  out. ..how  necessary  it  was  that  they  should  not  only  study  to 
retain  what  they  had  previously  learnt,  but  to  acquire  still  greater  knowledge.  ...  The  young 
surveyors  were  profuse  in  their  promises.  ...  I  was  compelled  to  take  the  field  this  season  with¬ 
out  any  assistance,  both  the  native  superintendents  being  absent.  ... 

Owing  to  the  young  surveyors  drawing.. .large  salaries  whilst  almost  inexperienced  in  field 
operations,  the  outlay. ..is  quite  out  of  proportion  to  the  area. ..surveyed  ;  the  expense  is  very 
great,  whilst  the  work  performed  is  small  in  quantity,  and  of  a  second-rate  description7.  .  .  .. 
The  salary  drawn  by  these  boys  was  Rs.  70  a  month  including  horse  allowance  @ 
Rs.  20,  besides  extra  allowances  during  the  six  months  of  the  field  @  Rb.  37,  to 

cover  batia,  carriage  of  baggage,  and  pay  of  two  lascars.  :  .  -  - 

The  Surveyor  General  was  now  asked  to  take  over  charge, "but  declined,-and 
recommended  that  Boddam’s  party  should  be  broken  up  ;  '  . 

TTi'k  operations  have  proved  nearly  a  complete  failure,  ...  caused  by  his  want  of  experience 
...which  has  prevented  his  working  a  large  establishment  with  proper  economy.  ...  The  party  is 
entirely  native,  and  composed  of  young  lads  who,  however  well  educated,  aro  totally  inex¬ 
perienced,  not  only  in  business  but  also  in  the  ways  of  the  world.  ...  To  use  such  materials 
would  be  a  difficult  task  for  an  officer  of  experience,  ...  but  when  the  officer  selected  has  not 
thoroughly  mastered  his  business,  the  difficulty  becomes  insurmountable*. 

Boddam’s  senior  superintendent  instructor  was  Hyam  Essaji  who  had  been  one 
of  Thomas  Jervis’  surveyors  on  the  Konkan  survey  before  1830  [  m,  126-7,  393]. 
He  had  later  worked  with  Gibeme  in  Gujarat  [  rv,  242  ]  and  then  with  the  Chief 
Engineer  at  Bombay  [  it,  309  ].  He  was  now  “an  old  man  and  unhappify  subject 
to  most  painful  bodily  infirmities,  rendering  him  liable  to  be  prostrated  after  any 
very  severe  bodily  exertions.  He  was  always  ready  and  willing  to  volunteer  when 
any  extraordinary  work  was  to  be  undertaken”.  " 

The  second  superintendent  was  capable  and  educated,  but  took  no  interest  in 
the  field  work,  being  anxious  to  return  to  his  comfortable  and  well-paid  post  as 
Head  Draughtsman  to  the  Chief  Engineer8. 


Revenue  Surveys :  Bengal 

Indians  had  "long  been  employed  on  the  professional  revenue  survey  as  surveyors 
and  traversers.  The3’  were  treated  as  belonging  to  the  regular  staff  in  contrast  to 
the  amins  or  measurers  of  the  khasrah  survey  f  m,  388-90  ].  Wyatt  writes  of  his  men 
on  the  Saran  surve}’  where  he  had  recently  taken  over  charge.  He  had  spent  many 
years  as  assistant  under  Wroughton  to  whom  he  writes  ; 

With  a  few  exceptions  the  native  surve3’ors  attached  to  this  survey  are  incapable  of  execut¬ 
ing  the  various  office  duties  required.  ...  Their  capacity  seems  to  have  been  compressed  in 
field  surveying  and  copying  village  plans,  and  occasionally  calculating  offsets.  ...  The  native 
surveyors  employed  under  your. ..orders  on  the  Muttra  and  Mirzapoor  surveys  were  far  more 
capable  men  [  iv,  228,  402  j.  They  not  only  executed  the  field  duties  but  rendered  themselves 
useful  in  office,  in  plotting,  triangulating,  and  testing  areas,  as  well  as  in  working  traverses4.  . 
The  Saran  surve3,ors  drew  salaries  ranging  from  Rs.  12  to  18,  the  senior  having  some 
six  years  service.  Swiney  reports  that  the  salaries  of  the  first  seven  surveyors  or 
mulsuddies  of  the  Midnapore  survey  ran  from  Rs.  20  to  25  ; 

All  can  use  theodolite  and  compass  ;  two  can  calculate  areas  ;  all  can  protract  the  field  work. 
They  are  all  hard-working  men,  and  I  had  every  reason  to  be  satisfied  with  them,  both  from 
their  work  and  general  conduct6. 

1  DDn.  546  (  39  ),  Boddam  to  ce.,  12-12-51.  *  DDn.  642  (289),  BG.  to  M3.  Dept.,  8-3-52. 
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He  asked  permission  to  employ  ‘‘six  honest  and  trustworthy  men  as  purtal  ameens, 
each  at  25  rupees  per  month. ..to  revise  and  report  on  the  ameen’s  proceedings,  ... 
they  being  but  too  prone  to  be  corrupted  by  the  zemindars”.  The  Deputy 
Surveyor  General  thought  this  “both  in  number  and  salary  extravagant.  You  can, 
however,  make  any  arrangements  that  will  ensure  accuracy  and  efficiency,  ...  pro¬ 
vided  the  monthly  sum  authorised. ..is  not  exceeded”1. 

Conditions  in  Lower  Bengal  were  extremely  hard  for  surveyors  and  amins.  Many 
were  saturated  with  malaria,  and  the  contract  rates  were  far  from  generous  [  300  ]  ; 

The  salary  of  a  thakbast  aumeen  is  Rs.  17-8  a  month.  To  realise  this  amount  my  measuring 
Bumeen  must  by  the  sweat  of  his  brow  measure  dagh  by  dagh  [  rv,  1S0  n.5  ]  at  least  1,200 
beegahs  of  land,  and  with  the  probabib'ty...of  its  being  erroneously  measured  when  compared 
with  the  professional  survey,  and  consequently  rejected  [  303  ].  ...  When  the  thakbast  aumeen 
realises  only  Rs.  10  per  month,  he  is  three  times  better  off  than  the  measuring  aumeen,  and 
with  a  duty  much  les3  irksome1.  ' 

For  many  reasons  SnSyth  preferred  working  with  regular  salaried  amins  rather  than 
with  the  more  popular  contract  sj-stem.  The  thakbast  amins  were  employed  on  the 
survey  of  the  boundary  marks,  and  not  with  the  measurement  of  fields  [  297-300  ]• 

In  his  Rohilkhand  party  Vanrenen’s  staff  included  some  25  “native  surveyors”, 
and  Burgess  expressed  a  high  opinion  of  most  of  those  on  the  Delhi  survey  [264-5]. 

Their  faults  are  generally  of  teaching,  and  from  impossibilities  being  expected  of  them. 
They  have  generally  extremely  good  eyesight,  and  a  steady  hand  and  head  for  taking  and 
noting  observations — very  seldom  making  a  mistake — with  an  unusual  amount  of  patience, 
but  they  require  very  close  supervision,  and  must  be  allowed  to  take  their  time.  ... 

Khoom  Singh — a  most  intelligent,  careful,  and  honest  native  surveyor.  ...  An  inspection 
of  the  beautiful  way*  in  which  he  has  executed  the  very  difficult  task  entrusted  to  him  in  the 
survey  of  the  intricate  watercourses  and  hill  country  will  say  more  in  his  favour  than  I  can. 

Hookum  Chand — ...employed  entirely  on  the  maps  of  the  rivers,  and. ..previously  similarly 
employed  by  the  Archaeological  Society  of  Delhi1.  Nothing  could  be  better  than  his  minute 
detail  book  in  the  plans  of  buildings,  etc. 

On  the  other  hand  has  general  survey  was  not  accurate  and  had  to  be  entirely  re- 
Burveyed.  He  was  not  re-employed  the  following  season.  A  third  surveyor  also 
had  to  be  discharged  for  careless  work4.  ' 

■  Amongst  those  who  did  exceptionally  well  with  the  Bengal  parties  were — 

Lallah  Ram,  bom  about  1820,  appointed  mutsuddi  in  Sherwill’s  Bihar  party  in  1835 — 
Bherwill  describes  him  in  1846  as  head  mutsuddi,  “far  more  intelligent  and  useful  ”  than  two  of 
his  East-Indian  assistants  ;  “well  acquainted  with  the  work  in  all  its  branches”5.  Was  drawing 
Rs.  76  p.m.  in  1862  as  sub-assistant  [441  ). 

Kowla  Datt,  for  promotion  to  Rs.  25  p.m.  ;  “This  Jchusrah  office  muLsnddi  is  one  of  the  most 
useful  men  in  the  Department.  Quite  au  fait  in  the  trying  work  of.. .boundary  comparisons 
...professional  and  thakbast  maps.  ...  His  activity,  assiduity,  good  conduct,,  and  general 
usefulness,  both  in  the  professional  and  khasrah  departments,  render  him  fully  deserving”5. 

Hussain  Baksh  [  264  ]  has  spent  the  best  and  greatest  part  of  his  life  in  the  survey,  and 
hard  work  and  exposure  has  had  its  effects  upon  him,  and  nearly  ruined  his  eyesight.  ...  He  is 
a  highly  respectable,  deserving  old  servant,  of  whom  I  have  always  had  a  very  high  opinion, 
but  I  fear  he  will  not  be  able  to  carry  on  his  survey  duties  much  longer7. 

Kirpa  Ram,  Punjab  and  Chota  Nagpur  ;  appointed  1846  ;  drawing  Rs.  76  p.m.  in  1862 
as  Bub-assistant. 

Hari  Singh,  bom  in  1830,  appointed  to  Punjab  surveys  in  1862  ;  served  with  Johnstone 
in  Derajat  ;  drew  Rs.  100  p.m.  under  Anderson  in  Oudh  in  1860  ;  died  on  leave  from  Dera 
Ismail  Khan  ;  “one  of  the  most  useful  men  Col.  Johnstone  ever  had  under  him  ”. 

The  Surveyor  Genera]  specially  noticed  computer  Radanath  Chackarbutty  who 
had  served  in  Burgess’s  party  in  Bundelkhand  [  267  ]  ; 

Lieutenant  [  Andrian  ]  Vanrenen  reports  him  to  be  one  of  the  best  computers  he  ever  met 
with,  further  adding  that  he  was  most  useful  when  the  records  of  the  late  survey  were  recovered 
from  the  rebels,  and  had  to  be  arranged.  Without  Radanath  Chackerbutty’s  assistance  it 
would  have  been  impossible. ..to  oomplete  the  work  as  he  did  last  recess*.  ,  ,  •  1 

>  DDn.  482  (  96  ),  12-12-40.  *  DLa.  39/68  (  334  ),  Smvth  to  DSG.,  7-9-49.  *  Soc.  active  1847-52  ; 
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.  .  It  was  ofton  difficult  to  persuade  the  Indian  staff  to  accompany  a  survey  party 

.from  one  district  or  province  to  another.  "  1  had  ”  mites  Pemberton  from  Malda 
many  anxious  thoughts  about  my  mootsuddeee  ;  three  have  already  given  in  their  resigna¬ 
tions,  dreading  to  return  to  the  unhealthy  climate  of  Rajshahi.  ...  I  hope  you  vrill  be  able  to 
supply  me  with  three  or  four  efficient  hands  and  permit  me,  by  way  of  encouragement,  to  give 
a  small  increase  of  2  or  3  rupees  each  to  a  like  number  of  deserving  men  at  present  with  me1. 

This  reluctance  was  pressed  by  Shortrede  when  arranging  the  move  of  his  party 
from  the  Punjab  to  Bharatpur  and  Sind  ; 

I  have  communicated  the  information  to  my  establishment  generally,  among  whom  it 
hag  caused  a  small  sensation.  On  enquiring  which  of  them  would  be  willing  to  accompany  me 
to  Bind,  they  generally  declined  to  go,  and  would  prefer  being  transferred  to  Bhurtpoor.  The 
old  and  best  hands  declined  Bind  absolutely  [  43,  391  ].  .  ■ 

Some  of  those  recently  entertained,  and  now  tolerably  efficient,  on  from  Rs.  12  to  18, 
would  go  if  they  were  increased  to  Rs.  40,  with  a  promise  of  leave  for  six  months  to  visit  their 
homes.  One  man  from  Bombay,  now  on  Rs.  60,  would  go  if  he  were  raised  to  Rs.  100  and 
made  a  sub-assistant  and,  considering  his  general  efficiency'  and  the  rates  paid  elsewhere,  this  is 
not  a  very  unreasonable  demand.  If  this  were  denied  he  too  would  prefer  going  to  Bhurtpoor. 

The  khalasis  also. ..ask  for  a  like  increase,  and  even  on  double  payT  doubt  whether  they 
would  remain,  for  in  visiting  their  homes  they  would  have  to  cross  the  whole  of  Rajputana... 
out  of  British  protection,  and  this — with  their  being  pretty  sure  of  finding  employment  nearer 
home — would  render  it  very  unlikely  that  any.. .would  ever  return.  ■  - 

The  Tates  of  wages  in  Sind  are  at  least  one  half  higher  than  in  the  n.w.  Provinces  or  in  the 
Punjab,  and  Hindostan  men  will  not  go  so  far  from  home  except  at  rates  above  those  commonly 
given  in  the  country*.  ...  •  •  1 

Khalasis  &  Lascabs  :  :G.T.S.  '  '  J  "• 
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The  pay  of  the  many  hundreds  of  khalasis  and  followers  employed  In  the  . field 
formed  a  very  large  item  of  survey  expenditure,  though  the  standard  monthly  wage 
was  as  low  as  Rs.  5,  increased  to  Rs.  7  or  8  for  skilled  signal  men,  lindaU  and  mates. 
As  a  general  rule  each  party  was  allotted  a  definite  sum  to  cover  this  expenditure. 

Amongst  privileges  enjoyed  by  all  ranks  was  the  franking  of  letters  for  free 
delivery,  and  Waugh  protested  against  this  being  refused  at  Calcutta  ; 

The  privilege  afforded  some  compensation  for  the  hardships  of  a  traveller’s  life,  and  enabled 
them  to  supply  regularly  to  their  families  the  funds  indispensable  for  their  maintenance.  ... 
There  are  none  who  are  bo  remarkable  for  the  love  of  home  and  of  their  families  as  the  in¬ 
habitants  of  the  Upper  Provinces.  They  will  proceed  to  any  distance  in  search  of  service,  and 
will  live  with  the  utmost  frugality  and  parsimony.. .to  save  money  out  of  their  salaries,  and... 
acquire  the  means  of  maintaining  their  families.  ...  The  payment  of  postage  would. ..be  felt  as 
■a  very  great  burden. ..at  this  time  on  account  of  their  having  accompanied  my  office. ..about 
•one  thousand  miles,  and  the  expense  of  postage  is  therefore  very  much  increased.  ... 

I  beg  the  favour. ..to  frank  the  native  letters  of  this  Department  as  ...under.. .the  Postmaster 
General  of  the  n.w.  Provinces.  ...  The  letters. ..will  be  limited  to  reasonable  numbers5. 

In  cutting  the  establishment  to  the  needB  of  the  recess  season,  consideration 
had  to  be  given  to  trained  men  of  long  service  who  were  the  mainstay  of  the  unit. 
It  had  at  first  been  usual  to  employ  them  right  through  recess,  granting  them  leave 
on  full  pay  every  two  or  three  years.  In  18 44  the  Surveyor  Genera]  introduced 
the  plan  of  granting  recess  leave  on  half  pay  to  those  who  were  worthy4,  and  to  meet 
an  objection  from  the  Accounts  Department  he  pointed  out  that 

some  of  the  men  who  attend  the  signals... require  2  or  3  years  training  before  the}-  can  be 
trusted.  ...  The  places  of  such  men  cannot  be  supplied  by-  fresh  recruits  out  of  a  bamr.  ...  • 

A  trigonometrical  party  does  not  work  for  years  in  one  locality.  One  season  it  may  be 
employed  in  the  damp  climate  of  Bengal  or  the  terai,  the  next  year  in  the  dry  provinces  of 
Upper  and  Central  India,  and  perhaps  the  season  after  among  the  snow-capped  peaks  of  the 
Himalayas.  ...  Captain  Du  Vemet’s  party  moved  from...Mirzapore  and  Lucknow.!. to  the 
mountains  ;  another  party  under  Captain  Penny  moved  from  Pumeah...to  Neemuch. 
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Under  such  circumstanced  these  trained  men  are  generally  far  from  their  homes.  ...  They 
watch  for  months  on  the  tops  of  cold  bleak  peaks,  thousands  of  feet  high,  exposed  to  the  in¬ 
clemency  of  the  weather.  They  carry  heavy  loads  in  rugged  tracts.  They  Buffer  from  hunger, 
thirst,  and  bad  provisions,  ...  They  are  frequently  exposed  to  heat,  cold,  and  rain  without 
protection,  and. ..visit. ..the  constant  haunts  of  wild  beasts.  ... 

It  can  be  no  easy  matter. ..to  maintain  a  high  spirit  of  zeal. ..and  attach  the  people  to  the 
work.  ...  When  a  trained  and  valuable  servant  comes  forward  to  ask  for  leave. ..the  officer 
in  charge  should  feel  apprehensive  of  never  seeing  his  face  again.  There  is  no  recourse  but  to 
bribe  him  to  return  by  the  offer  of  half-pay  during  his  absence,  or  even  full  pay.  ... 

A  party  may  be  employed  in  a  pleasant  country  where  atta  is  cheap  and  the  men  not  far 
from  home.  They  are  then  sure  to  return  after  their  leave.  At  other  times  a  party  may  be  in 
a  district  to  which  no  temptation  will  induce  them  to  return.  ...  I  have  sometimes  found  their 
local  dislikes  so  great  that  I  have  been  compelled  to  refuse  leave  altogether  lest  they  should  not 
return.  ...  No  general  rule  is  applicable  to  this  Department.  Confidence  must  be  reposed  in 
officers  to  make  the  cheapest  bargain.  ...  The  only  pay  rules  I  recognise  are  ;  1st.,  that  the  sum 
sanctioned. ..shall  never  be  exceeded  in  the  monthly  abstract.  2nd.,  that  an  officer  ought  to 
underdraw  as  much  as  he  can.  3rd.,  that  whatever  is  drawn  for  a  man  must  be  paid  to  him 
and  his  acquittance  taken1. 

The  following  instructions  were  given  to  Strange  in  Rajputana  ; 

Your  native  establishment  will  be  of  the  strength  sanctioned  for  the  Maluncha  Series. 
You  will. ..draw  up  a  monthly  nominal  roll  to  accompany  your  pay  abstracts.  The  monthly 
expense. ..is  on  no  account  to  exceed  that  authorised,  ...  viz..  Company’s  Rupees  491.  ...  The 
regulations. ..authorise  the  officer  in  charge  to  regulate  the  pay  of  individuals  and  the  number 
of  persons  employed  according  to  his  judgement  [  361  ].  ... 

All  useless  men  should  be. ..discharged  on  returning  to  quarters  for  the  monsoon.  ...  Those 
men  who  wish  to  proceed  on  leave  during  the  recess  may  be  allowed  to  do  so,  whether  on  full 
pay  or  half-pay,  according  to  their  merits1. 

Strange  pressed  for  increased  pay  for  his  regular  establishment  to  meet  the 
exacting  conditions  of  work  through  the  wild  hills  and  deserts  of  Rajputana,  and  the 
high  local  rates,  but  the  Surveyor  General  could  not  agree  ; 

When  wages  are  raised  to  a  standard  above  the  working  level,  the  inevitable  result  is  to... 
undermine. ..efficiency.  ...  There  is  a  certain  natural  standard.  ...  When  its  conditions  are 
satisfied  men  always  work  cheerfully.  ...  This  standard... f  is  ]  for  tindals,  Rs.  10 — for  hello- . 
tropers.  Re. .  7— for  lascars,  Rs.  6 — and  there  is  always  some  risk  in  departing  from  these 
rates.  ...  I  could  cite  many  cases  in  which  men  previously  most  useful. ..have  been  spoilt  in  a 
short  time  after  receiving  more  than  ordinary  wages. 

Moinuddin — a  very  smart  man — trained  up  from  boyhood  by  Captain  Reimv  Tailyour. 
He  was  an  excellent  tindal  on  Rs.  10,  but  the  late  Lieutenant  Walker  raised  his  wages  to  Rs. 
20.  ...  Moinuddin  would  not  stay  with  Mr.  Lane  at  Darjiling,  but  clamoured  for  leave  to  go 
home.  ...  He  went  and  lived  a  few  miles  off,  where  he  Bhortly  after  died  of  fever  and  dissipatinn- 

A  tindal  is  required  to  he  a  hard-working  man  who  looks  after  others,  puts  his  own  shoulders 
to  the  wheel,  and  infuses  his  own  spirit  into  labourers.  This  he  can  only  do  as  being  one  of 
the  class  himself,  and  on  Rs.  10  he  is  respected  and  comfortable.  Give  himRs.  15,  and  he 
rises  to  the  grade  of  moonshee,  or  the  literary  class.  ...  He  will  then  most  likely  run  into  debt, 
and  becomes  a  ruined  character.  I  have  seen  this  happen  several  times3. 

From  the  Coast  series  Peyton  complained  that  pay  was  two  months  in  arrears  ; 

Ab  the  greater  number  of  the  native  establishment  receive  only  from  3  to  4  rupees  per 
month,  the  long  arrears. ..entail  a  very  great  hardship  upon  them,  ...  They  are  fast  falling  sick 
owing  to  the  precarious  food  and  scanty  covering  they. ..depend  upon,  and  being  now  out  in 
the  field 'they  are  even  precluded  from... assistance  from  either  friends  or  relatives.  ...  Longer 
delay  would  aggravate  the  mischief,  and  cause  the  prostration  of  the  whole.. .establishment*. 

After  transfer  to  the  Coast  Series,  Strange  complained  of  the  local  men  and 
askod  for  reinforcements  from  Upper  India.  The  Surve3'or  General  suggested 
recruitment  from  Chittagong  ; 

The  barkandaz  guard. ..was  intended  in  lieu  of  a  military  guard.  ...  To  use  the  men  os 
chaprasis  is  quite  a  mistake.  Fourteen  chaprasis,  with  a  jemadar  and  naik  is  immensely 
beyond  what  the  highest  dignitaries  in  the  land  are  allowed  for  state.  ...  The  members  of  the 
party  should  be  comfortable.  Trustworthy  barkandazos  are  required  to  aid  the  civil  assistants 
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in  their  eovoral  duties,  to  escort  treasure,  procure  rassad  [  food  supplies  ],  end  convey  orders. 

....  Even  in  recoss  I  should  -wish  gentlemen... to  receive  every  attention  and  assistance. 

The  high  pay  of  the.  jemadar  is  intended  to...Becure  the  services  of  a  man  -who  can  read' 
and  write,  to  act  as  munshee  to  keep  accounts — assist  in  maintaining  your  relations  with  the 
native  authorities — and  collect  local  information.  ... 

If  nothing  but  Eindoostani  men  will  suit  you,  I. ..recommend  your  confining  your  recruit¬ 
ing  to  the  districts  such  as  Monghir  and  Bhaugulpoor,  the  climate  of  which  differs  less  from 
that,  of  your  scene  of  operations  than  the  arid  districts.  ...  The  men  of  Cluttagong  are. ..well 
suited  to  moist  jungle  climates —  ...  thrive  best  in  the  rice  countries — and...Bre  as  good  for 
our  work  as  any  men  of  Hindoostan.  ...  I  have  had  very  good  men  from  the  Madras  side.  ... 

The  wages  of  Chittagong  men  are  very  high  compared  with  up-country  wages,  and  more 
particularly  with  rates  of  your  district.  ...  These  men  were  enlisted  at  6  rupees  per  mensem 
each,  ...  but  I  do  not  think  they  will  stay  for  less  than  7  or  8  rupees.  ...  They  live  expensively, 
and  it  is  their  higher  scale  of  feeding  which  in  fact  exempts  them,  as  it  also  does  the  Malabar 
men,  from  malarial  influence.  ...  They  have  stronger  constitutions  to  resist  that  influence.  .... 

It  might  contribute  materially-  to. ..attach  a  native  doctor  to  each  of  your  strong  detach¬ 
ments .  This  season  you  will  have  two  parties  detached  on  secondary  duties,  ...  neither 

...within  roach  of  medical  aid.  ...  I  am  therefore  prepared. ..to  recommend  the  addition  of  two 
more  native  doctors  to  your  party,  on  the  usual  salary  of  30  rupees  per  mensem.  ... 

The  doctor  in  medical  charge  of  the  whole  party  should  have  a  salary  sufficient  to  induce 
a  superior  person  to  become  attached  to  the  party1  [  rv,  404  ;  v,  244,  361,  364-5  ]. 

'  It  was  found  better  after  all  to  recruit  locally  from  Orissa. 

Kicholson  reported  great  difficulty  in  finding  suitable  men  for  service  in  Assam 
w  here  the  people  of  that  country  would  not  face  the  work  ; 

Men  from  Monghyr  and  Bhaugulpore. ..suffer  even  more  from  the  climate  than  the 
up-country  men.  ...  I  introduced  last  year.. .about  30  Dangers,  inhabitants  of  Chota  Nagpore, 
who  stood  the  climate  well  and  proved  very  useful  as  carriers,  but  though  every  inducement 
was  offered. ..to  become  hehotropers  and  lampmen,  not  one  ever  shewed  any  inclination  to 
make  himself  useful  in  this  respect.  ...  Assamese. ..eat  and  smoke  opium  all  day  ;  their  employ¬ 
ment  is  out  of  the  question  [462  n.2  ].  ...  The  most  feasible  measure  is  to  obtain  Chittagong 
lascars  who  are  naturally  intelligent  and  easily  trained,  ...  but.. .they  demand  high  wageB*. 
Chittagong  men  could  get  Rs.  12  p.  m.  on  steamships  or  on  the  railways  and  Lane 
preferred  recruiting  dhangars  from  Hazaribagh,  “ahard}-  and  faithful  race  but, 
...  the  journey. ..takes  about  a  month,  ...  for  which  period  they  must  receive  wages” 

[  362  ]s.  Such  Hazaribagh  khalasis  were  doing  gTandwork  with  the  survey  parties 
in  Assam  and  Burma  more  than  sixty  years  later. 

Only  in  very  special  cases  was  it  possible  to  obtain  pensions  for  long  service 
[  rv,  412  ],  and  the  Surveyor  General  applied  on  behalf  of 

Narain  flagman,  the  only  man  remaining  of  the  old  Madras  establishment  of  Colonel  Lambton.  ... 
He  appears  to  have  boen  entertained  in  1821,  and  has  ever  since. ..been  engaged  in  the  active 
and  laborious  duties  of  this  Department.  There  1b  nothing. ..against  him  now  save  impaired 
efficiency  arising  from  advanced  age  and  wear  and  fear  in  the  public  service.  ... 

I  recommend. ..that  a  small  pension  may  be  granted  to  him...[  or  ]  a  liberal  gratuity*. 

A  special  pension  was  obtained  for  da  fa  da  r  Ramdin  of  the  triangulation  detach¬ 
ment  in  Kashmir  who  fell  over  a  precipice  in  the  Pir  Panjal  [  226  ]  ; 

On  being  taken  up  from  the  fork  of  a  tree  into  which  he  had  fallen,  the  injuries...were 
[  found  ]  very  severe..  ..  It  was  very  doubtful  whether  he  would  survive,  and... impossible 
he  could  ever  be  fit  for  further  service.  ...  He  is  a  sadly  mutilated  cripple.  ...  He  was  one  of  the 
best  and  smartest  men  in  the  Department.  ...  I  earnestly  recommend... pensionary  provision6. 
Ramdin  had  17  years  sorvice,  drawing  Rs.  9  p.m.  during  his  last  two  years. 


Topographical  Parties 

Undor  the  Madras  rules  that  governed  the  Ganjam  and  Hyderabad  parties,  each 
officer  and  assistant  had  the  pay  of  a  fixed  number  of  lascars  included  in  his  monthly 
salary,  and  this  lascar  allowance  was  the  same  w  hatever  the  work,  and  whatever  the 
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nature  of  the  country.  In  1850  Saxton  asked  for  an  extra  squad,  to  be  employed 
at  his  own  discretion,  and  Waugh  obtained  authority  for  an  increase  of  1  dafadar 
@  Rs.  8  —  3  heliotropers  @  Rs.  6  —  4  @  Rb.  5  — and  4  under  training  @  Rs.  4  — 
besides  2  harkaras  @  Rs.  5  [  i  :  18  n.5  &  index  ]. 

The  past  season’s  survey. ..is  so  superior,  both  in. ..quantity  and  quality,  to  what  has  been 
previously  accomplished. ..and  is  so  creditable  to  Lieutenant  Saxton’s  management,  ...  that... 
I  now  feel. ..he  would  be  enabled  to  produce  a  much  greater  outturn  of  work  if  the  Bmall  increase 
of  establishment... were  to  be  granted1  [283  ]. 

A  year  later  Waugh  asked  that  the  Madras  system  should  be  abandoned  ; 

The  officer  in  charge  receives  an  allowance  of  Rs.  43-14—0  per  mensem  for  1  tindal  and 
6  lascars  who  carry  the  instruments,  ...  and  each  srub- assistant  is  allowed  Rs.  18-7-0  per  mensem 
for  3  lascars  who  carry  his  planetable,  etc.  ...  The  original  idea  must  have  been  that  by  this 
arrangement  the  native  establishment  would  vary  with  the  number  of  surveyors.  ... 

By  attaching  the  lascars,  however,  to  individuals,  they  partake  of  the  nature  of  private 
servants,  and  no  efficient  control  can  [  be  maintained  ]•  ...  In  the  case  of  a  surveyor  falling 
sick,  the  Government  not  only  loses  his  services,  but  those  of  his  men.  ...  Since  the  suspension 
of  the  Hyderabad  survey  some  of  the  surveyors  have  been  brought  up  to  Bengal  [  363,  421  ], 
and  their  claims  to  lascar  allowance. ..has  brought  the  subject  more  prominently  to  my  notice.  ... 

There  cannot  be  a  question  of  the  superior  efficiency  attainable  by  uniting  the  native 
establishment  under  the  control. ..of  the  officer  in  charge.  ...  The  lascar  allowance  should  be 
abrogated,  and  a  regular  native  establishment  substituted  as  in  the  Bengal  Burvey. 

The  pay  roll  would  then  stand  at  Rs.  280  ; 

1  tindal  @  Rs.  8  —  12  Ist-class  flagmen,  heliotropers,  and  chainmen  @  Rs.  6 — 12  2nd- 
class,  @  Rs.  5  —  8  sub -assistants  with  1  lascar  each  @  Rs.  6  and  2  @  Rs.  5  — 2  harkaras  @  Rs. 
6- — Extra  establishment  during  the  field  season,  12  carriers  @  Rs.  62. 

The  new  arrangement  came  in  from  1st  July  1854,  with  provision  that 
the  new  permanent  establishment  is  not  to  exceed  Rs.  280  per  mensem,  with  an  addition  of 
Rs.  72  for  labourers  and  carriers  in  the  field.  ...  The  number  of  men. ..and  the  salaries  are  left 
to  your  own  discretion.  ...  This  rule  will  enable  you  to  engage  a  greater  number  of  men  in  the 
field.  ...  It  will  be  proper  to  attach  a  good  tindal  and  12  lBt-class  heliotropers  at  least  by  good 
wages,  but — a  distinction  should  be  made  between  their  pay  in  the  field  and  quarters. 

It  is  the  practice  in  Bengal  to  give  as  many  men  as  can  be  spared  leave  on  half  pay  during 
the  recess.  ...  You  may  be  able  to  exliibit  a  considerable  saving  in  quarters,  but  the  full  force 
of  your  establishment  should  he  maintained  in  the  field3  [  452-3  ].  ' 


Revenue  Surveys 

In  the  revenue  survey  parties  each  officer  in  charge  was  allotted  definite  sums  for 
the  respective  establishments  of  his  professional  and  khasrah  work.  Ho  was  able 
to  recruit  a  good  class  of  chainmen  and  lascars  because  the  more  intelligent  had 
prospects  of  promotion  to  become  surveyors  [431].  This  had  not  been  effected 
however  in  the  Purnea  party  where  Pemberton  found  the  khaldsis 

a  perfect  rabble.  There  were  only  22  old  hands,  one  of  whom  called  himself  a  Jemadar  and 
used  to  make  a  traffic  of  khalassees’  situations  by  selling  them  to  the  highest  bidders.  Con¬ 
sequently  the  men  I  found  here  were  worthless.  -  I  have  nearly  got  them  into  order  now4 
Foodstuffs  must  have  been  very  cheap  to  allow  these  rates  of  pay — - 
Line-cutters  ;  tindal  Rs.  6 — khaldsis,  Re.  3—8  to  4 — orderlies  drew  Rb.  3-8  a  month. 
Boundary  parties,  tindala  drew  Rs.  5  or  6  —  mates,  Rs.  4—8  —  kholasis,  Rs.  3-8  or  4. 

The  interior  parties,  2  tindals  Rs.  5  p.m.  for  12  months  —  6  mates  Ra.  4-8  for  8  months, 
with  half-pay  for  the  other  4  months  —  6  khalasis  Rs.  4  p.m.  for  8  months  with  half-pay  for 
the  rest  of  the  year®.  ...  ... 

Small  pensions  Rs.  1-4  to  Rs.  6  wore  granted  to  the  survivors  of  an  attack  made 

on  the  squad  of  one  of  the  Indian  surveyors  of  Burgess’s  party  in  1857  :  j  > . 

,  Rs.  6  was  granted  to  Moomtaz,  the  only  son  of  the  late  native  surveyor,  Torab  Ally,  who 
died  from  the  wounds  received.  ...  The  pension  granted  to  Moomtaz  being  one-sixth  of  his 
father’s  salary,  to  continue  until  he  attains  the  age  of  18.  The  remainder  are  khalassies8.. , .  • 

1  DDn.  542  (  319  ),  SG.  to  MU.  Dept.,  29-7-52.  *  DDn.  577  (  11  ),  SO.  to  MU.  Dept.,  [1-9-53.  »  DDn. 

692  (68),  8-A-64.  *dlr.  30/17  (  45  ),  to  DSG.,  10-11-10.  ‘Birbbilm,  1848  ;  dub.  37/02  (  31  ),  from 
TickeU,  6-12-48.  *  OR.  Re r.  1S57-G2  (  73  ) ;  Kwr.  Govt.  letter,  27-9-S9. 


CHAPTER  XXIX 


SICKNESS  &,  HEALTH 

General  —  Assa??i  —  East  Coast. 

[  HHE  progress  of  the  surveys  of  India  cannot  be  fully  appreciated  without  an 
I  account  of  the  appalling  wastage  and  suffering  caused  by  sickness  and  disease, 
the  unbelievable  ignorance  of  the  origin  and  nature  of  tropical  diseases,  and  the 
futility  of  bleedings  —  cuppings  —  blisters  —  and  nauseous  medicines  [  rv,  435  ]. 
Nothing  teas  known  of  bacteria,  or  the  disease-carrying  properties  of  flies,  mos¬ 
quitos,  and  bugs,  and  little  heed  was  taken  of  the  elementary  precautions  of  boiling 
water  or  screening  food  [  459]-  Dysentery,  malaria,  typhus,  and  typhoid  were 
rampant,  and  none  were  more  exposed  than  the  surveyors. 

James  -Abbott,  distinguished  Commissioner  of  Hazara,  tells  of  his  early  ex¬ 
periences  as  revenue  surveyor  in  the  jungles  of  the  Rohilkhand  farai  [  rv,  416-7  J  ; 

Towards  the  close  of  the  year  1838. ..I  proceeded... towards  the  right  bank  of  the  river 
Sarduh  to  survey  the  adjacent  forest  lands.  "Wearied  of  the  flat,  tame,  over-cultivated  tracts 
...the  idea. ..was  extremely  welcome,  although  considerable  difficulty  was  apprehended. ..in  the 
seas  of  reeds  and  lofty  grass  through  which  it  would  be  necessary  to  cut  lines  [  261  ]. 

But  my  establishment  of  natives  heard  of  it  with  very  different  feeling's.  The  tracts 
bordering  this  forest,  even  where  cultivated,  are  at  certain  seasons  extremely  inimical  to  the 
human  constitution.  When  the  mass  of  decaying  leaves,  which  for  many  centuries  the  foreet 
has  been  accumulating  beneath  its  shade,  has  been  completely  saturated  with  the  torrents  of 
rain  poured  down  by  the  monsoon,  and  the  scorching  sun. ..blazes  upon  this  vast  hoard  of  cor¬ 
ruption,  exhalations  of  a  deadly  kind  are  raised,  w"hich  act  upon  the  frame  of  msn  as  the  most 
virulent  vegetable  6oil  which  may  ever  he  seen  floating  upon  its  surface,  and  creates  indigestion 
and  low  fevers  which  carry  off  large  numbers  yearly  J  466  ]. 

The  natives  of  the  healthier  districts  adjoining  have. ..greatly  exaggerated  an  evil.  ...  They 
know  also  that  nature  has  peopled  these  forests  with  wild  beasts,  and  have  added. ..ghosts  and 
demons  and  wizards  of  their  own  imagining.  The  result  is  the  most  slavish  fear  that  can  be 
conceived.  As  soon  as  my  purpose  was  declared,  a  large  number  of  my  native  surveyors 
absconded,  preferring  the  loss  of  employ  to. ..the  horrors  of  the  forest1. 

Runny  writes  of  repeated  sickness  right  through  his  Maluncha  party  when  work¬ 
ing  through  Birbhum  and  the  Santal  Parganas.  His  assistants  Rossenrode  and 
Webb  had  retreated  to  Bhagalpur  for  medical  treatment  ; 

It  does  not  appear  that  the. ..country  in  which  we  are  engaged  is  generally  unhe-althv,  hut 
the  water  being  chiefly'  obtained  from  tanks  or  stagnant  pools  and  watercourses  is  liable  to 
he  injuriously  affected  by  decayed  vegetable  matter,  and  is  reputed  to  be  prejudicial  in  placee. 

The  water  in  the  vicinity  of  the  hill  station  of  Beharinat.  appears  to  engender  dysentery,  as 
all  parties... sent  to  that  station  have  generally  suffered  from  that  complaint,  and  the  germ  of 
Mr.  Rossenrode’s  illness  is  supposed  to  have  been  contracted  in  the  neighbourhood  of  that 
station  where  he  was  detained  for  several  days. 

[.a  month  later] — In  consequence  of  great  sickness. ..I. ..moved  out  of  the  jungly 
tract,  ...  four  of  my  khalasis  haring  died  within  the  last  few  days  of  jungle  fever,  and  one 
fourth  of  the  remainder  being  now  on  the  sick  list,  which  is  increasing  daily.  ...  My  operations 
are  already  impeded  by  a  want  of  lampmen,  in  which  class  the  casualties  and  greater  part  of 
the  sickness  have  occurred.  ...  Mr.  01bver...has  been  suffering  for  the  last  week  from  intermit¬ 
tent  fever.  ...  I. ..had  no  reason  to  anticipate  great.  Bickness  as  the  inhabitants. ..did  not  com¬ 
plain  of  any  general  -unhealthiness  at  this  season*  [  14  ]. 

1  Tales  of  Ox  Forest  ( intro  )  ;  London,  1853  ;  covers  The  Lotus  Kall-er  and  another  poem,  first  pub. 
c.  1833,  EIVSJ.,  Calcutta;  Abbott  worked  off  early  debts  by  such  poems  and  essays.  *  DDn.  514  (  23,  37), 
to  SG.,  28-3-4.  19-4-44.  . 
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When  Logan  started  work  on  the  North-East  Longitudinal  series,  the  Surveyor 
Cltmcwftl  warned  Kim  Hint  survey  parties  had  suffered  so  much 

embarrassment  from  jungle  fevers  in  the  tarai  that  I. ..-warn  you  against  entering  the  unhealthy 
tract  before  the  15th  November,  or  remaining  longer  than  the  15th  April.  The  rest  of  the 
season. ..the  party  can  be  employed  on  filling  up  the  triangulation  with  secondary  work.  ... 

With  regard  to  jungle  fever,  the  best  precaution  is  to  keep  moving,  neither  remaining  long 
yourself,  nor  suffering  otherB  to  remain  long,  in  one  place.  The  symptoms  are  bilious  ;  ... 
in  fact  it  is  a  bilious,  constipated  fever,  and  the  remedy  in  the  commencement  is  an  emetic, 
followed  by  calomel  and  purges.  If  neglected  the  treatment  becomes  more  complicated’  [  459  ]. 
Waugh  thought  the  sickness  on  the  Gora  series  might  have  been  avoided  [  12]  ; 

Of  all  the  difficulties  with  which  trigonometrical  operations. ..have  to  contend  there  are 
none  which  oppose  such  serious  obstacles. ..as. ..jungle  miasma.  By  its  ravages  whole  bodies 
of  trained  men  are  prostrated  in  a  few  days,  and  although  it  does  at  first  sight  appear  harsh 
and  unfeeling  to  impute  blame  to  an  officer  in  such  circumstances,  still. ..as  regards  insalubrity 
...the  Gora  Series  is  not  more  unfavourably  situated  than  any  of  its  neighbours  [  365-6  ].  ... 

Lieutenant  Garforth.. .stationed  a  large  portion  of  his  establishment  at  too  early  a  period... 
on  the  Kaimur  Range,  ...  which. ..provecPto  have  been  injudicious.  ...  The  disaster.. .occurred 
at  the  outset  and  completely  disorganized  his  party  [  459  ].  ... 

There  are  no  class  of  persons  in  the  world. ..who  are  more  exposed  to  sickness. ..than  the 
members  of  this  hard-worked  department.  They  are  compelled. ..not  only  to  traverse  and 
explore  tracts  of  notoriously  dangerous  character,  but  to  linger  in  such  pestilential  climates 
for  months  together.  ...  The  due  maintenance  of  these. ..parties  is  a  measure  not  only  of 
humanity,  but  of  real  economy  to  the  State.  ...  •  ■ 

The  medical  charge  of  these  several  parties. ..is  confided  to  native  doctors,  to  the  nomina¬ 
tion  of  whom. ..no  principle  of  selection  is  observed.  •  There  are  many  excellent  practitioners 
among  the  native  doctors  in  the  service,  men  whose  skill  and  experience. ..senior  officers  are 
unwilling  to  part  with.  ...  The  officer  in  charge  [  of  the  Gora  Series  ]  made  several  fruitless 
attempts  to  obtain  a  regularly  educated  native  doctor,  and  was  compelled  as  a  last  recourse 
to  entertain  a  compounder. ..totally  unacquainted  with  medical  science.  ...  Orders  should  be 
issued  for  selecting. ..experienced  medicial  subordinates  for  so  important. ..a  charge. 

With  reference  to  the  reputed  insalubrity  of  the  districts  through  which  Captain  Hill’s 
operations  will  pass,  I... suggest... that  a  Sub-Assistant  Surgeon  should  be  appointed  to  the 
medical  charge  of  his  party.  ..-  I  am  not  prepared  to  suggest  so  expensive  a  measure. ..to  the 
G-ora  series,  because  the  unhealthy  tract  is  very  limited  in  extent,  ...  and. ..ought  to  be  tra¬ 
versed  in  Bix  weeks.  ...  The  most  favourable  season  may  be  chosen,  and  after  it  has  been  com¬ 
pleted  the  party  will  enter... one  of  the  healthiest  parts  of  Upper  India.  ...  I  would,  however, 
suggest  that  a  well  qualified  native  doctor  should  be  appointed. ..in  lieu  of  the  compounder®. 
He  rebuked  Garforth  for  entering  the  Kaimur  Hills  without  precautions  ; 

The  proper  system... when  you  are  working  in  such  countries  is  to  proceed  with  great  energy 
and  expedition.  ...  The  men  ought  to. ..obtain  drinking  water  from  the  nearest  villages,  and 
the  detached  parties  should. ..hut  themselves  as  a  protection  from  the  dews  at  night  [  459  ].  ... 

The  best  plan  is  to  relieve  detached  parties  as  soon  as  they  fall  sick,  and  immediately 
administer  the  usual  remedies.  ...  When  a  particular  station  has  a  notoriously  bad  reputation, 
I- al way s... relieve  the  man  at  that  Bpot  once  a  week.  ...  The  services  of  a  detached  heliotrope 
man  may  perhaps  be  lost  for  a  time,  and  that  is  the  whole  extent  of  embarrassment. ..likely.  ... 

It  is  very  essential. ..to  preserve  a  cheerful  and  firm  aspect  yourself,  whereby  you  will  in¬ 
spire  the  men  with  confidence  and  energy.  ...  No  benefit  whatever  can  be  expected  from  a  resi¬ 
dence  in  cantonments,  because. ..the  best  means  of  cure  is  change  of  air  and  scene.  I  have 
always  been  accustomed  to  take  the  management  of  the  sick  into  my  own  hands  [  20,  464  ]3. 

.  This  was  passed  to  Armstrong  who  hastened  to  justify  his  retreat  to  Benares  ; 

On  my  arrival  at  Barhani...I  felt  pains  in  my  limb3... accompanied  with  a  fever  which  laid 
me  on  my  bed.  Seeing  that  the  fever  had  not  abated  on  the  26th,  I  procured  a  palkee  from  the 
village,  and  about  noon. ..proceeded  with  every  inconvenience  towards  Benares,  which  I  reached 
about  midnight.  On  the  way  I  was  very  Bick,  and  brought  up  a  quantity  of  bile.  ... 

With  no  medical  aid  of  any  description  beyond  a  few  doses  of  jalap  [  purge  ],  ...  and  aware... 
that  my  case  which  nearly  proved  fatal  in  October  of  1844  was  one  which  called  for  instant 
professional  aid,  I  did  not  scruple  to. .seek  a  remedy  which  I  did  not  possess  in  the  field.  ... 

A  complaint  so  insidious. ..could  not  bear  procrastination,  ...  and  I  have  not  so  much 
strength  of  mind  to  see  it  assume  a  serious  turn,  and  delay  its  cure  till  severity  proves  dangerous. 
...  I  had  no  amusements  to  Beek  at  Benares,  no  friends  or  acquaintances  to  see  and  pass  the  time 

‘DDn.  499  (  173-4  ),  25-7-45.  •  DDn.  452  (  301-25  ),  22-8-15.  *  DDn.  491  (  247  ),  12-9-4  5. 
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with.  X  wont  for  medical  aid,  ...  and  in  doing  bo  I  put  myself  under  obligation  to  a  perfect 
stranger  who  afforded  me  a  shelter  -with  a  hospitality  -which  I  shall  remember  with  gratitude.  ... 

Since  1  o’clock  of  yesterday  morning. ..I  have  been  laid  up  with  a  bilious  attack,  having 
all  the  symptoms  of  cholera,  and  am  now  in  bod,  too  weak  even  to  sit  up  and  write  tliis  letter 
to  you.  ...  Notwithstanding  my  indisposition  the  minor  triangulation  is  progressing.  . 

He  was  still  in  the  field  in  Juno  pushing  on  his  work  in  wretched  health ; 

I  should  not.  wonder  if  September  ib  ushered  in  while  I  am  engaged  on  the  task.  Delicate 
as  my  health  has  been  since  my  severe  sickness  of  October  1844,  ...I  cannot  say- how  far  it  will 
permit  me  to  stand  the  mutations  of  weather — -...the  heat  of  the  noon-day  sun. ..or  the  damp  of 
an  encampment  at  night — hut  bo  long  as  it  will  permit  me,  I  shall  devote  my. ..service  to 
the  task,  and  leave  the  field  only  when  no  longer  able  to  bear  the  inclemency  of  the  weather. 

[a  week  later].  Within  the  last  few  days  I  have  been  feeling  rather  indisposed,  with 
a  very  foul  tongue  and  general  lassitude.  ...  and  I. ..believe  that  the  change  of  weather. ..has 
had  some  influence  in  creating  this  change  in  my  health.  ...  I  have. ..come  to  the  resolution 
of  soliciting.. .permission  to  proceed  to  Allahabad  about  the  close  of  the  month.  ... 

In  your  letter.. .you  state  that  earlier  than  the  2nd  of  August  you  cannot  hold  out  any  hope 
of  my  discontinuing  my  labours  in  the  field,  though  this  is. ..much  beyond  the  usual  time.  -.. 
I  must,  however,  seek  relief  at  the  hands  of  the  Surveyor  General5.  -  .  , 

The  Surveyor  General  agreed  that  he  should  be  allowed  to  close  field  work 
ahead  of  Garforth’s  own  party  [365-6],  hut  Armstrong  was  again  laid  low  ; 

I  was  much  distressed  on  the  21st  by  a  bilious  attack.  ...  In  consequence  of  the  ramhaving 
come  on  in  the  morning  I  was  prevented  from  marching. ..till  about  mid-day,  and  when  I  had 
accomplished  about  half  the  journey  I  was  attacked  by  bad  bowels  and  nausea,  and  compelled 
to  seek  repose  uudor  a  tree,  where  I  remained  till  near  sunset  before  I  felt  any  relief.  When 
my  tent  had  arrived  and  was  pitched,  ...  a  palki  was  brought  for  me  and  I  was  conveyed... 
to  my  camp.  That  night  1  took  a  couple  of  pills  and  followed  that  next  morning  with  a 
dose  of  jalap,  hut  I  continued  indisposed  for  nearly  three  days2.  .  ■ 

The  Surveyor  General  comments  on  the  frequency  with  which  AVroughton’s 
Calcutta  office  staff  stayed  awa3*  on  the piloa  of  sickness;  '  ■  '  ; 

When  I  first  assumed  charge  in  Calcutta,  the  frequent  occurrence  of  sickness  struck  me  as 
remarkable,  being  bo  very  different  from  what  occurs  in  the  Upper  Provinces,  where  sickness 
is  of  rare  occurrence.  ...  I  found  that  every  office  in  Calcutta  was  similarly  circumstanced,  and 
the  number  of  deaths  which  occurred  in  our  office  left  no  doubt. ..that  the  climate  of  Calcutta 
iB  very  prejudicial  to  general  health. 

At  the  same  time,  there  is  little  doubt  that  the  temptations  in  a  large  city,  and  the  vicinity 
of  domestioities,  together  with  facilities  for  obtaining  extra  work,  are  strong  motives  to  induce 
those  who  are  not  actuated  by  strict. ..duty'  to  absent  themselves  on  trivial  grounds. 

In  my  office  in  the  field  [  Allahabad  ]...all  the  above  temptations  are  wanting.  Indeed 
for  more  than  half  the  year  the  attendance  at  office  is  voluntarily  extended  from  9  o’clock  in 
the  morning  to  5  o’clock,  and  sometimes  even  to  6  o’clock,  in  the  evening,  and  absence  on 
account  of  sickness  is  so  rare  as  to  be  hardly  worth  noticing.  ... 

[  In  Calcutta  ]  absence  on  the  pica  of  sickness  continues  very  frequent  in  the  case  of  native 
draftsmen,  as  this  class. ..have  very  great  temptations  to  stay  at  home  for. ..private  jobs3. 
During  1851  the  Surveyor  General  issued  a  note  on  preservation  of  health*  ; 

Although. ..the  occupation  of  a  surveyor  may  be. ..more  healthy  than  any  other. ..life  in 
India  on  account  of  the  fresh  air,  constant  exercise,  and  interesting. ..employment,  still  there 
are  some  tracts. ..in  which  survey  parties  are  exposed  to. ..endemic  diseases.  ... 

Such  tracts  cannot  be  avoided.  ...  It  becomes  an  important  matter  to  consider. ..the  pro¬ 
tection  of  survey  parties  from  jungle  fever  in  the  first  instance,  and  secondly  the  proper  treat¬ 
ment. ..in  the  event  of  the  disease  breaking  out. ..in  camp.  ...  As  the  assistance  of  medical 
officers  has  never  been  granted  to  survey  parties,  even. ..in  the  most  unhealthy  places,  ...  sur¬ 
veyors  are  of  necessity  thrown  upon  their  own  resources.  ...  Fortunately  tho  treatment  of 
jungle  fever. ..is  sufficiently  simple,  and  will  prove  successful  In  19  cases  out  of  20,  though  if 
once  the  disease  be  allowed  to  gain  head,  it  requires  the  utmost  skill. ..to  reduce  it.  ... 

In  the  Longitudinal  series  from  Scronj  to  Calcutta,  ...Mr.  Rossonrodo. ..carried  his  party 
through  with  hardly  any  casualties,  owing  to  the  precaution. ..of  making  his  parly  breakfast 
before  marclung,  and  treating  every  case  promptly  as  it  occurred.  The  party  which  followed... 
suffered  severely  from  tho  neglect  of  these  precautions  [  m,  262-4  ].  ... 

»  DDn.  494  (  9-11, 46-7  ).  20-12-45  &  4-6-46  ;  ib.  496  (  165  ),  11  -C-JG.  >  DD11.  494  (  61-2  ),  26-6-46 
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The  revenue  survey  party  conducted  by  Major  Wroughton  in  the  Bame  insalubrious  tract 
along  the  Son  suffered  severely,  but  the  work  was  never  paralyzed  owing  to  Major  W.’s 
medical  skill  for  will  eh  he  was  remarkable  [  TV,  228,  476  ].  In  contrast,  ...  we  have  three  signal 
instances  of  failure  in  the  mere  attempt  to  start  the  triangulation  of  those  districts1.  , 

The  habit  of  breakfasting  the  whole  party  before  starting  has  been  proved,  ...  and  to 
this  as  well  as  to  the  superior  stamina  derived  from  good  living  may  be  attributed. ..that  Mas-, 
sulmen  are  less  subject  to  the  influence  of  miasma  than  Hindoos,  who  cannot  conveniently 
cook  oftener  than  once  a  day.  ...  ....  •  .  ■  ■ 

.  .  Dr.  Coombe’s  work  entitled  Physiology  oj  Digestion,  page  63,  ...  recounts  instances. ..of. 
the  advantage  of  attending  to  this  rule.  ...  The  case  might  be  cited  of  an  officer  of  the  Survey 
Department  who  had  made  it  a  habit  to  march  fasting.  Crossing  a  very  unhealthy  tract  by 
forced  marches  he  seldom  reached  his  ground  before  2  or  3  p.m.,  by  which  time  he  was  quite 
exhausted.  The  consequence  was  a  severe  illness,  which  obliged  him  to  go  to  sea.  ...  ■ 

When  the  weather  is  very  hot,*it  is  usual  to  move  at  night,  to  save  the  men  from  exposure 
to  the  sun.  ...  It  is  usual  for  gentlemen  to  take  a  cup  of  coffee  and  a  biscuit,  and. ..it  is  a  good 
plan  to  fill  one's  pocket  with  biscuits,  gingerbread  nuts,  or  something  of  that  sort,  and  carry 
a  bottle  of  cold  tea,  or  cold  weak  coffee  without  milk.  ...  Surveyors  are  liable  to  be  out  all, 
day.  ...  It  is  desirable  to  be  accompanied  with  a  basket  containing  sandwiches,  etc.  ...  The 

men  should  have  a  lunch  of  parched  gram  and  sugar.  . . 

Most  officers  take  these  precautions  for  themselves.  They  also  sleep  under  canvas,  pro¬ 
tected  from  the  dew,  and  upon  beds  raised  above  the  exhalations  of  the  ground  [  456  ] . 

The  native  establishment  and  servants  may  be  laid  up  -with  fever  and  brought  to  the  verge  of. 
death  without  the  officer  in  charge,  or  assistants,  being  effected  in  the  smallest  degree.  .  \ 

-  .  After  quoting  instances  when  the  officers  escaped  whilst  their  men,  suffered 

severely,  Waugh  concludes  ;  .  .  ■  .  :  -  ; 

.  It  is  difficult  in  the  case  of  Hindoos  to  get  them  to  cook  their  meals  at  proper  times,  but  as. 
far  as  possible  it  should  be  done,  and  all  surveyors  who  are  careful  of  their  men. ..protect  them 
from  dew  at  night,  and. ..furnish  them  with  straw  to  sleep  on.  ...  Camel  carriage  in  Upper 
India  renders  it  easy  to  carry  charpoys...and  when  men  are  detached  to  show  signals. ..they 
are  always  directed  to  hut  themselves.  ...  .  ' 

-  It  is  usual  in  the  case  of  persons  very  susceptible  of  fever  to  fortify  themselves  by  taking 
quinine  while  they  are  employed  in  unhealthy  localities,  and  this  is  said  to  have  a  good  pre¬ 
ventive  effect  [  n,  360  ;  v,  216,  255,  465  ].  . 

In  the  regulations  for  the  Survey  Department  it  is  laid  down  that  the  field  season  shall 
extend  from  the  1st  October  to  1st  July.  ...  The  terai  and  other  places  most  celebrated  for' 
insalubrity  are  generally  safer  oh  the  16th  of  November.-  ...  It  may  be  prudent  to  defer  the 
commencement  of  work  till  the  1st  or  15th  December  [  365-7  ].  Care  should  be  taken. ..to  put' 
the  party  under  canvas  by  16th  October.  ...  By  this  means  every  individual. ..will  get  inured  to 
the  vicissitudes  of  camp  life.  A  6udden  change  from  houses.!. to  tents. ..is  apt  to  affect  health. 

Cleared  and  inhabited  6pots  should  be  preferred  for  camping  oh,  or  high  open  spots,  and  the 
vicinity  of  rivers  avoided,  as  well  as  closely  wooded  places  where  there  is  no  circulation  of 
air.  ...  Enquiry  should  be  made  for  good  drinking  water.  ...  Many,  people  use  boiled  water, 
a  precaution  which  even  the  native  inhabitants  practice  in  some  parts.  In  some  parts. ..well 
water  is  considered  the  most  wholeseome.  River  water  iB  dangerous. 

•  European  science  attributes  these  fevers  to  malaria,  while  the  natives  consider  deleterious- 
water  to  be  the  cause.  ...  A  detachment. ..was  encamped  for  3  weeks  in  October  on  a  hill  in. 
the  Kaimur  Range.  There  was  no  potable  water  nearer  the  Son,  about  8  miles  off,  and  up- . 

wards  of  a  thousand  feet  lower.  ...  The  party... resorted  to  pools  in  the  hollows. ..which _ 

approached  exhaustion.  ...  The  whole  detachment  was  prostrated  with  a  had  fever  which, 
came  upon  the  camp  like  an  avenging  angel.  ...  Other  detachments  in  the  same  range. ..did  not 
suffer  in  the  least  [  457  ].  • 

Jungle  fever  is  a  bilious  remittent,  commencing  with  headache,  pains  in  the  limbs  and  loins, 
heavy  langour,  ...  yawning,  and  fits  of  heat  and  cold.  The  tongue  is  white,  the  eyes  yellow. 
There  is. ..pain  or  fullness  in  the  stomach,  nausea,  and  the  pulse  frequent  and  small  [  457  ]< 

The  prescription  which  has  been  found  most  efficacious  will  generally  suffice  for  a  cure 
in  all  mild  cases.  Tartar  emetic,  2  grains1 — Calomel,  3  to  6  gr.,  to  be  given  immediately,  and  . 
followed  by  a  dose  of  compound  jalap,  or  black  dose,  next  morning  [  rv,  425  ;  v,  457-8  ]. 

Relapses  are  always  dangerous.  ...  As  jungle  fever  is  accompanied  with. ..tendency  of., 
blood...to  the  brain,  one  should  be  cautious  in  administering  quinine  until  all  head  Bj-mptoms 
have  subsided.  ...  Should  quinine  have  been  given  at  too  early  a  stage,  and  the  patient  suffers 


1  Karara  Series  [rv,  69;  V,  11  ].  *  pota-vivm  antimony] ;  r.  Ency  Brit. 
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bomIo  pain  ■with  groat  hoot  in  the  hood,  the  boBt  plan  is  to  lower  the  sj-stom  by...epsom  or 
glauber  salts — tartar  emetic.  ...  . 

*•  •  Tbe  Btate  of  the  head  should  be  carefully  watched,  for  the  disease  sometimes  terminates 
fatnlly  by  the  Inuflting  of  a  vessel  in  the  brain.  ...  If  the  fever  runs  high. ..apply  leechoe  to  the 
temples  (  Bay  4  to  12  leeches) — shave  the  head — and  apply  cooling  lotions.  If  there  be 
delirium  it  may  be  desirable  to  bleed  from  the  arm,  but. ..bleeding  is  a  dangerous  practioe  for 
non-medical  persons  to  meddle  with.  •  -  ;  ■ 

If  the  pressure  on  the  brain  appears  considerable,  a  blister  should  be  applied  to  the  juno-' 
tion  of  the  head  and  neok.  The  writer  once  had  a  case  in  which. ..a  bearer  remained  insensible 
4  or  B  days  but  ultimately  -recovered  from  the  effects  of  a  blister.  ...  ■  i 

The  diet  all  this  lime  must  be  confined  to  tea,  Boda-water,  sherbet,  barley-water,  toast 
and  water,  sago,  etc.,  and  for  natives  something  analagous,  such  as  kanji-water.  ...  Every¬ 
thing  stimulant  should  be  avoided  for  several  days.  ...  It  is  usual  to  give  quinine  as  soon  as... 
symptoms  have  subsided.  ...  In  the  height  of  the  fever  quiiline  would  be  dangerous. 

When  the  disease  attacks  a  camp  it  is  not  an  unusual  thing  for  a  party  to  become  so  alarmed 
as  to  march  away  in  all  haste,  and  if  tbe  officer  in  charge  is  ill  himself  he  perhapB  will  start 
off  immediately  in  a  palanquin  to  the  nearest  station  for  medical  aid.  Now  this  is  precisely 
what  should  not  be  done.  Rest  and  quiet  are  the  most  efficacious  elements  of  cure.  ...•  ■• 

In  the  Nirmal  jungles. ..the. ..lamp  and  heliotrope  men  who  went  to  Shivni  station  were  com¬ 
pletely  cut  off  on  account  of  the  country  being  infested  by  tigers.  Being  taken  iH,  they  could 
not  send  word,  yet. ..continued  to  show  signals  in  the  most  plucky  manner.  When  I  arrived 
at  Shivni  the  men  were  like  spectreB,  One  died  next  day  ;  ...  the  others  got  well.  After  that 
I  supplied  physic  to  the  detached  parties  and  no  more  accidents  occurred.  ... 

The  proper  time  for  leaving  the  jungles. ..is  not  so  material... as  the  time  for  commence¬ 
ment  ;  ...  a  sufficient  quantity  of  work  should  be  done  before  any  party  breaks  up.  ...  About 
the  15th  April,  when  the  leaves  fall  and  the  hot  -weather  sets  in  strong,  considerable  sickness 
may  be  expected,  but  not  generally  of  a  dangerous  character.  ...  Last  season  Mr.  Peyton, 
marching  his  party  across  the  terai  in  the  middle  of  April,  had  several  cases  of  fever,  and  one 
private  servant  died  ;  marching  through  the  same  tract  a  month  later  not  a  man  suffered.  ... 
No  party  should  break  up  before  the  15th  April  in  the  worst  ground.  ■ 

Survey  parties  are  usually  attended  by  native  doctors  who  compound  the  medicines  and 
attend  to  the  orders  of  the  officer  in  charge.  ...  Some  are  pretty  skilful  in  the  practice  of  medi¬ 
cine.  ...  The  attendance  of  the  officer  in  charge  on  the  sick. ..cheers  up  the  patients. ....  , 

Success. ..depends  on — 1st.  the  comfort  of  the  establishment;  2nd.  avoiding  to  -encamp  at 
unhealthy  spots  ;  3rd,  prompt  medical  aid.  The  party  Bhould  be  provided  with  sufficient  tents. 
The  men  should  have  charpoys  or  straw  to  sleep  on.  Nourishing  food  should  be  supplied.  JNo 
one  should  be  exposed  to  malaria  on  an  empty  stomach,  -or  work  when  exhausted  by  long  fasts. 
Groat  care  should  be  taken  to  select  good  encamping  grounds  with  wholesome  water  which 
should  be  boiled  if  necessary  [  466  ]. 

The  men. ..should  complain  the  moment  they  feel  symptoms  of  jungle  fever,  and  then  the 
calomel  and  tartar  emetic  should  be  instantly  administered.  ...  Detachments  should  be  supplied 
with  medicines  ready  weighed  out. 

Lastly,  ...  although  change  of  air  is  good  for  convalescents,  ...  still,  while  fever  is  in  the 
system,  rest  and  tranquility  are  necessary.  ...  It  may  look  much  more  manly  to  be  able  to 
brave  malaria  on  an  empty  stomach,  but  what  is  the  use  of  hardy  habits. ..if  no  work  is  done? 
It  is  very  good  to  be  able  to  brave  an  Indian  sun  with  impunity,  but. ..an  umbrella  will  enable 
a  man  to  accomplish  more  survey  work  than  be  could  without.  ...  The  quality  of  work  done 
is  the  only  crit  erion  ;  ...  unless  a  party  takes  the  field  well  equijiped  with  tents  and  other  com¬ 
forts,  health  is  endangered,  and  the  interests  of  Government  are  sacrificed1.  - 

There  were  few  parties  of  the  trigonometrical  survey  which  did  not  suffer  the 
ravages  of  malaria  at  some  time  or  another.  Whilst,  perhaps,  the  parties  of  the 
tarai,  lower  Bengal,  Assam,  and  the  East  Coast  were  the  worst  sufferers,  the 
Bombay  party  had  two  wretched  seasons  in  Gujarat,  Bivens  writing  in  April  1846  ; 

Messrs.  Sanger  and  Da  Costs  and  about  20  of  the  establishment  were  attacked,  the  former 
bo  badly,  and  medicine  having  no  effect,  that  I  was  obliged  to  get  him  carried  off  to  Surat.  I 
also  got  it  here,  though  not  as  yet  severely.  ...  But  I  daily  got  worse,  and. ..was  so  weak  as  to 
be  unable  to  rise,  far  less  to  take  observat ions.  I  waited  three  days,  ...  but  the  only  change 
was  that  of  the  fever  from  an  intermittent  to  a  continuous  kind  [  55  ]. 

The  establishment  also  was  no  better,  for  though  many  got  over  the  fever,  others  kept 
getting  it,  and  those  who  recovered  the  fever  suffered  from  weakness. 


1  DDn.  598  (  16G  ),  SG.’b  Circular,  23-7-51. 
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I  was  taken  in  to  Surat,  end  having  remained  there  a  week  was  sent  on  here  [  Mahabale- 

hKv,' rvr  ]  on  mocltettl  octrtifionto,  ...  ■ 

From  the  parallel  of  20°  30'  there  are  a  succession  of  deadly  jungles  called  successively 
the  Dang,  the  Rajpipla,  and  the  Bam’a,  places  notorious  for  their  climate,  and  if  entered  in 
the  hot  weather  when  it  is  supposed  they  are  les3  dangerous,  it  is  impossible  to  see  anything 
on  account  of  their  being  always  set  on  fire  in  these  months  [  55,  366  j1. 

James  Leigh  writes  from  the  Hyderabad  survey  ;  -  : 

My  illness  and  sufferings. ..commenced  with  a  severe  and  violent  attack  of  inflammation  of 
the  lungs.  Pneumonia  and  subsequent  diarrhoea,  together  with  the  powerful  means  and 
remedies. ..and  the  salvation  by  mercury,  to  a  sevore  extent  causing  ulceration  of  the  throat 
and  enlargement  of  the  glands  of  the  neck,  so  effectually  prevented  my  taking  nourishment 
for  upwards  of  a  month,  and  being  even  now  only  able  to  swallow  -with  difficulty  and  pain — 
nothing  more  than  plain  milk — I  am  reduced  to  such  a  state  of  emaciation  and  debility  that 
I  can  scarcely  walk  ten  paces  -without  support.  ... 

;  Not  being  able  to  sit  up  to  reply  to  your  letter,  I  am  obliged  to  get  another  to  write  for 
me.  ...  I  ain  most  anxiously  awaiting  your  return  to  Ellichpoor  when  I  earnestly  hope  yon 
will. ..favour  me  with  your  assistance  in  obtaining  for  me  my  pension,  as  I  fear  I  never  will  be 
able  again  to  perform  my  duties  efficiently.  ...  This  is  the  second  attack  of  severe  illness  I 
have  had  within  the  last  12  months,  besides  which  I  also  suffer  from  piles  frequently*. 

Indian  doctors  attached  to  survey  parties  were  just  as  liable  to  “jungle  fever” 
as  others,  and  we  find  frequent  record  of  their  succumbing  to  a  wave  of  sickness 
just  as  their  services  were  most  required  [  16,  367  ].  On  the  other  hand  then- 
presence  was  invaluable  in  establishing  confidence.  Montgomerie  recommends 
Lachman  Singh  for  promotion  from  Rs.  30  to  35  per  month.  He  had  been 
attached  to  the  Eashmir  series  since  its  commencement.  ...  Cholera  and  smallpox  attacked 
the  camp  at  various  times,  and  on  each  occasion  Lachman  Singh  behaved  well,  and  during 
the  whole  ten  years. ..not  more  than  eight  men  of  the  establishment  have  died3. 


Assam 

Du  Vemet  describes  the  unhappy  start  made  by  the  Assam  party  at  the  end  of 
1 852  and  the  risk  of  taking  the  field  too  early  ; 

Mr.  Nicolson  arrived. ..at  Kochabari  last  season  on  the  2nd  December,  and  he  had  60 
men  in  hospital  by  the  end  of  the  month  ;  thus  by  being  on  his  ground  too  early  he  had  his 
party  crippled  for  the  Beason  [  30  ]. 

In  Col.  Everest’s  time,  anxious  to  commence  my  survey  early,  ...  I  entered  the  low  hills 
at  Hardwar  about  the  15th  of  October  instead  of  waiting  until. ..the  following  month,  and  I 
returned  in  a  few  days  with  a  severe  jungle  fever,  and  brought  back  about  fifty  men  of  my 
party  in  the  same  state  [  rv,  71  ].  Mr.  Nicolson,  also,  on  that  occasion  suffered  from  fever  and 
did  not  recover  for  many  years  from  the  effects.  ...  Colonel  Everest  censured  my  ill-judged 
zeal,  and  pitied  my  unfortunate  men  and  my  assistant  whom  I  had  unnecessarily  exposed. 

Lieutenant  Walker.. .was  a  young  and  inexperienced  officer  who,  by  incautiously  exposing 
himself  to  noxious  vapours  in  the  vicinity  of  Darjeeling,  lost  his  life  at  an  early  age  [  19  ]4. 

Thomas  Fisher  writes  after  more  than  25  years  in  Assam  [  m,  447-8  ]  ; 

The  unhealthiness  does  not  appear  to  depend  upon  the  presence  of  forest  or  jungle.  Some 
of  the  most  deadly  parts. ..are  perfectly  clear,  and  exhibit. ..all  the  conditions  which  are  sup¬ 
posed  to  be  favourable  to  health.  Open,  dry,  well -cultivated  plains,  free  from  marsh,  and 
watered  by  clear  running  streams.  These  are  the  characters  of  theDooars,  or  tract  extending 
along  the  foot  of  the  Bootan  mountains,  and  yet  they  are  even  more  unhealthy  than  the  forests5. 

Constant  sickness  in  the  party  compelled  the  resignation  of  the  brothers  Thomas 
and  Henry  Berrill  and  of  Deveria,  and  the  t  ransfer  of  Charles  Shelverton  during  1856. 
Nicolson  himself  had  t-o  take  Bick  leave  at  the  end  of  the  year.  Lane  took  over 
charge  and  at  once  applied  for  the  services  of  a  capable  medical  officer.  Dr.  Leo 
from  the  Marine  Department  joined  at  Goalpara  about  April  1 857,  but  unfortunately 
did  not  remain  many  months,  and  for  several  seasons  the  party  remained  without 
any  medical  assistance  whatever®.  Jenkins,  the  Chief  Commissioner,  lent  Lane 

1  DDn.  325  (407-10),  24 — 1—40.  ’Leigh  to  Mulheran,  21-1-02;  Leigh  ret.  on  pension,  1803  ;  b.  e. 
1816.  *  DDn.  61  (  128  ),  tom.  to  SO.,  15-2-05.  *  DDn.  002  (  1 05  ),  to  SO.,  25-0-53.  •  DDn.  325  (  609-13  ), 

to  SO.,  29-0—47.  ‘  DDn.  705  (  17  ),  Lane  to  Med.  Bd.,  27-2-57  ;  ib.  (  00  ),  Lane  to  DSO.,  0-0-67. 
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a  very  useful  little  -work  whioh  [  writes  Lane  ]  -would  also  prove  invaluable  to  tbe  Coast  and 
Ganjara  survey  parties.  It  is  called  ‘'Narrative  of  tbe  Niger,  Iebadda,  and  Binuo  exploration", 
about  tbe  most  deadly  fever  region  in.  tbe  world5  [  Central  Africa  ],  and  advised  me  to  conform 
to  the  preventive  measures  therein  inculcated.  One  of  these  is  ‘quinine  in  sherry  to  be  taken 
twioe  a  day  I  have  even  tried  quinine  in  rum  and  water  for  the  natives,  and  found  it 
capital.  ...  The  tindal  of  this  party.. .eats  plenty  of  masalas  [  spioes  ],  and  always  takeB  rum 
in  moderation,  and  has  never  been  sick  or  sorry  for  years*.  . 

The  medical  value  of  stimulants  vras  officially  recognized,  and  in  1858  the  Revenue 
Board  passed  a  bill  for  port  wine  for  Pemberton’s  party  [  246]®.  , 

The  Surveyor  General  fully  realized  the  difficulties  in  Assam  ;  ' 

Subsequent  to  1867  tbe  progress... has  again  diminished  owing  to  the  difficult  character 
of  the  country  and  its  destructive  climate.  Persons  residing  in  Assam  become  acclimatised 
because  they  live  in  the  more  salubrious  localities  or,  as  travellers,  pass  rapidly  along  frequented 
ways,  hut  a  surveyor  has  no  escape.  ...  He  must  penetrate  and  linger  in  the  most  deadly  places, 
and  the  recurrence  of  such  serious  attacks  of  dangerous  feverB...saps  energies  of  all  subjected 
to  their  evil  influences.  I  see  no  remedy... except  by  a  system  of  frequent  reliefs  and. ..leave 
to  those  whose  health  is  sacrificed.  ...  These  recommendations  have  been  overruled,  but  it 
is  my  deliberate  conviction.. .that  some  measures  of  alleviation  must  be  conceded  or  these 
important  operations  will  never  progress . 

I  my  self... have  been  employed  in  the  most.. .unhealthy  tracts — the  Nirmal  jungles,  the 
Sirgooja  and  Bungrowly  tracts,  and  country  at  the  sources  of  the  Narbada,  Sone,  and  Mnhanadi 
rivers —  ...  the  Mahadeo  Hills  f  m,  242  ] — the  terai — and  parts  of  Sind.  Except  the  latter  my 
health  never  suffered  [  44  ].  But  though  unscathed  myself,  I  was  surrounded  by  the  dead  and 
dying,  and  the  difficulties  of  carrying  on  work  at  all  under  such  circumstances  were  perfectly 
appalling.  ...  Such  risks  are  of  no  material  importance  for  one  or  two  seasons,  ...  but  when 
continued  year  after  year,  as  they  will  be  in  some  of  the  work  remaining. ..on  this  Beries  if  special 
provision  be  not  made,  disaster  will  ensue4. 


East  Coast 

The  Ganjam  survey'  had  been  suspended  in  1841  owing  to  the  break-down  in 
health  of  Thorold  Hill  under  whom  it  had  been  carried  on  spasmodically  since  1 834. 
Hill’s  work  lay  in  the  jungle -covered  hills  of  Goomsux  which  had  been  carefully 
avoided  by  Snell,  not  only  because  they  wore  inhabited  by  unfriendly  tribes,  but  also 
because  they  wore  notoriously  unhealthy  [  in,  304  ;  rv,  253-7  ]■ 

The  topographical  survey  resumed  under  Halpin  from  1844  had  been  carried 
on  with  the  utmost  difficulty  owing  to  the  continued  sickness  of  every  member  of 
the  party,  culminating  in  Halpin’s  death  in  November  1848.  "The  pestilential 
climate  of  Ganjam”,  had,  in  a  few  short  years  reduced  "Captain  Halpin,  ...  a  fine 
powerful  young  man,  ...  to  the  last  stages  of  decrepitude... from... repeated  attacks 
of  jungle  fever”6.  The  topographical  survey  was  then  entrusted  to  Saxton  who 
took  it  northward  into  the  Tributary  States  of  Orissa,  where  the  party  continued 
to  be  dogged  by  ill-health  [  167-9  ]■ 

In  the  meantime  Thorold  Hill  had  put  in  hand  the  principal  triangles  of  the 
East  Coast  series  running  southward  from  Calcutta  through  klidnapore  to  Orissa. 
The  climate  was  very  much  the  same  as  that  which  had  played  havoc  with  the 
South  Parasnath  series  under  Alexander  Boileau  some  ten  years  before  [  rv,  60, 
!75~6  ].  Hill’s  health  gave  way  again,  and  after  a  year’s  nick  leave  he  had  to 
take  furlough  and  resign  from  the  survey  [  22-5  ].  He  died  in  London  in  1857. 

The  Survoyor  General  had  warned  HU1  that  the  country  was 
notoriously  unhealthy,  and  only  capable  of  being  traversed  with  impunity  at  particular  eea- 
Bons.  ...  If  the  establishment  becomes  affected  by  the  miasma  of  those  jungles  all  your 
future  proceedings  wall  be  impeded.  ...  An  immense  quantity  of  valuable  work  may  be  ex¬ 
ecuted  by  a  judicious  selection  of  proper  time  and  Beason®.  ... 

1  pamphlet  price  Its.  1-10.  *  cf.  the  Assamese  addiction  to  opium  [  454  ];  DDn.  705  (  17  )  toDSQ., 

24-4-57-  1  dlb.  3S/3  (  117  ),  D3G.  to  Pemberton,  20-3-58.  4  DDn.  652  (  5  ),  SG.  to  Mil.  Dept.,  6-10-60 

( para  42 ).  *  DDn.  542  (  272  ),  SG.  to  Mil.  Dept.,  27-11-51,  para  15.  4  DDn.  600  (  194  );  SG.  to  Hill, 
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Hill  later  comments  that  though  the  inhabitants  generally  shew  no  out¬ 
ward  signs  of  Buffering  from  sickness.  ...  Owners  of  estates  and  other  wealthy 
individuals,  however,  migrate  on  the  approach  of  the  rainy  season.  In  April  1849 
the  party  was  working  near  Gangra  tower  station  on  the  right  bank  of  the  lowe  r 
Hooghly  f  25  ]  ;  and,  writes  Hill,  all  were  in 

high  health  and  spirits  ■when  a  Budden  change  of  weather. ..prostrated  the  whole  party.  Marsh 
fever  made  its  appearance  and  attacked  everyone  indiscriminately.  The  detached  parties... 
all  suffered  about  the  same  time,  and. ..I  have  not  been  able  to  discover  a  single  individual 
either  among  the  public  servants  or  camp  followers  who  escaped  this  appalling  pestilence. 

On  its  first  appearance  I. ..resolved  to  move  the  camp  to.. .a  dry  and  commanding  situation 
south  of  the  Russulpoor  River  (  or  Hidgilee  Creek)  [  rv,  188  ;  pi.  3  ].  ...  The  distance,  12  miles, 
was  with  difficulty  accomplished  in  3  days,  the  worst  cases.. .being  transported  in.. .Government 
dak  boats.  ...  The  change. ..was  productive  of  no  improvement,  and. ..for  some  days  not  above  3 
or  4  individuals  out  of  200  or  300  were  able  to  cook  their  food.  All  my  own  private  servants 
were  ill  and  for  11  days... unable  to  do  any  work.  ....  Mr.  Clarkson  suffered  very  severely... 
as  also  did  Mr.  [  w.  r.  n.  ]  James. ..and  Mr.  Nield  with  all  their  servants  and  followers. 

On  the  17th  April  one  camp  follower  died  and...£he  condition  of  the  camp  became  critical. 
To  remain  where  we  were  was  lo  endanger  the  lives  of  all.  ...  The  surrounding  country... 
afforded  neither  carts  nor  bullocks  nor  bearers.  ...  The  only  resource  was  water  carriage.  ... 
Nearly  all  the  country  boats  had  proceeded  np  the  river  to  smoother  water  and  safer  harbour, 
and  those  that  remained. ..obstinately  refused  to  venture  out  into  the  Hooghly,  maintaining 
that  the  weather  was  too  boistrous.  ... 

No  recourse  was  left  but  to  apply  for  assistance  from  the  dak  boats  at  Kedgeree  and  one 
boat  was  lent  me  which  carried  away  15  sick.  ...  Fortunately  the.. surveying  vessel  Pilot, 
accompanied  by  the  Grappler  buoy  vessel,  visited  that  neighbourhood,  and. ..Messrs.  Bedford 
and  Chalks,  the  commanders,  ...  most  readily  sent  me  their  boats,  and  I  was  thus  enabled  to 
move  the  whole  party  to  Natsal.  ... 

The  bearers... were  all  sick,  but  with  some  difficulty  I  procured. ..a  sufficient  number  from 
Contai  to  convey  the  great  theodolite  to  Natsal.  The  climate  of  this  place  did  not  seem  to  be 
of  advantage,  consequently  the  camp  was  moved  across  the  Hooghly  to  Sarisa  which  bears 
the  name  of  being  a  healthy  place,  and  here  symptoms  of  improvement  soon  manifested  them¬ 
selves,  and  on  the  20th  May  I  was  enabled  to  reoommence  operations1. 

Recovery  was  not  maintained.  The  men  could  not  stand  up  to  the  lightest  of 
work,  and  the  whole  party  had  to  beat  a  retreat  to  recess  quarters  at  Midnapore 
[  25  ].  A  year  later  Hill  took  sick  leave  to  sea  leaving  the  party  under  charges  of 
Clarkson.  Again,  in  April  1850,  they  were  forced  to  retreat,  soaked  with  fever 
and  overwhelmed  by  a  ferocious  tornado  [  25  ]2. 

Saxton’s  topographical  party  fared  no  better.  Soon  after  the  start  of  his 
first  season  in  charge  near  Cuttack,  the  whole  party  was  down  with  fever.  Out 
of  the  escort  of  30,  one  died  and  19  others  were  sent  hack  sick  to  cantonments. 
Saxton  himself  was  in  bed  for  several  weeks,  and  Howard  reported  that  “all  my 
lascars  and  private  servants  are  laid  up  [168]”.  The  Surveyor  General  had 
hopecl  so  much  from  Saxton’s  appointment  and  lamented 

this  Bad  disaster.  ...  The  pestilential  character  of  the  hill  tracts. ..is  well  known.  I  have  tried 
to  evade  the  fatal  effects. ..by  limiting  the  field  season  to  the  shortest  span  consistent  with 
some  progress  being  made,  but. ..every  season  the  party  has  been  driven  back. ..at  a  very  early 
period.  The  endemio  disease  peculiar  to  this  tract,  although  more  virulent  at  certain  times 
than  others,  seems  never  to  cease  entirely3. 

He  consulted  the  Commissioner  who  replied  that  Saxton’s  disasters 
are. ..to  be  attributed  mainly  to  his  having  entered  a  peculiarly  unhealthy  tract. ..before  the 
water  left  by  heavy  and  long-continued  rain  of  the  previous  five  months  had  dried  up*. .  Had 
he  waited  until  the  beginning  of  January  he  would  probably  have  experienced  no  sickness,  and 
have  been  enabled  to  carry  on  his  operations  until  the  middle  of  April.  It  is  a  great  mistake 
to  enter  these  jungles  too  early  [  55  ].  ...  I  do  not  think  they  Bhould  be  visited  before  the 
16th  December,  ...  and  swampy  traots  until  the  Beason  is  further  advanced.  ...  As  the  dry 
Besson  advances  the  country  becomes  healthier,  and  were  it  not  for  the  heat  and  scarcity  of 
water  parties  might  remain  cut  until  the  rains  with  little  risk*. 

» DDn.  608  (  354  ),  Hill  to  SO..  22-8-49.  »  DDn.  342  (  37  ).  SO.  to  Mil.  Dept.,  20-8-50,  para  70. 

*  DDn.  629  (  38  ).  SG.  to  Mil.  Dept.,  30-1-51.  1  rrz.  monsoon  [  rv,  251  Q.3 ;  v,  32  n.5,  467  ].  *  DDn.  644 

(  600  ),  Comnr.  to  8Q.,  2— 6— 61. 
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The  Ganjiim  Collector  was  even  more  emphatic  ; 

The  earliest  «afo  dale  for  entering  the  jungles. ..-would  be  about  the  16th  January — not 
earlier  in  the  month — although  this  is  only  the  comparatively  safe  season,  for  disastrous  con- 
BoquoncpB  have  resulted. ..even  at. ..the  end  of  Eobruary.  ...  Security. ..cannot. ..be  guaranteed 
at  any  time,  but. ..danger  is  least. ..from  the  16th  January  to  the  early  part  of  May,  or  until 
the  first  falls  of  rain  in  that  month.  To  remain  later  -would  be  entirely  unsafe. 

Two  methods  of  warding  against. ..malaria  have. ..been  put  into  practice  with  entire, 
success.  ...  One  is  to  have  a  fire  kept  alight  all  night  near  the  head  of  the  bed.  The  other 
which  is  safer,  is  to  have  thick  curtains  of  chintz  or  some  material  equally  stout  about  the 
bed  [  n,  362  n.7  ].  ...  Muring  the  war  in  China  [  rv,  260  ]  escape  from  fever. ..was  attributed 
solely  to  never  sleeping  without  the  safeguard. of  curtains... put  up  over  the  sleeper.  Precau¬ 
tions  of  this  kind  cannot  probably  be  taken  by  the  whole  of  any  survey  party1. 

The  Political  Agont  in  the  Hill  Tracts  suggested  further  precautions  and  the 
restriction  of  a  field  season  to  about  3|  months  [  169,  367-8]  ; 

Each  party  Bhould  have  a  good  apothecary. ..and  an  adequate  supply  of  quinine,  with  a 
double  supply  of  sick  carriage  and  tents.  The  quinine  Bhould  be  freely  distributed  to  all  ranks 
as  a  preventative,  and  not  merely  “exhibited”  when  fever  has  prostrated  the  patient.  ... 

It  is  essential  also  that  every  man. ..be  well  tented  and  clothed  and  that  during  -the  cold 
weather  they  expose  themselves  as  little  as  possible  to  the  early  morning  dews  or  the  evening 
damp.  The  hill  people  cautiously  avoid  such  exposure,  and  are  seen  creeping  out  of  their 
huts  when  the  sun  has  dispelled  the  mist,  and. ..lighting  fires  in  the  evening  ere  the  sun  sinks.  ... 
The  European  officer  and  sub-assistant  surveyors  should  cany.. .even,-  reasonable  comfort,  and 
on  the  first  symptoms  of  failing  health  should  attack  the  medicine  chest1. 

Saxton  was  glad  of  his  later  start  the  next  season  ; 

Though  we  have  derived  every  benefit  from  prompt  medical  aid,  ...  the  difference  between 
this  and  last  season  is  more  shewn  in  the  number  of  cases.  ...  I  do  not  think  this  is  to  be  attri¬ 
buted  to  a  favourable  season,  as  I  leam  that  the  Coast  Series  party  has  suffered  much,  and  their 
work  and  mine  joined  at  one  extreme  of  my  operations,  and  again  on  the  other  extreme  the 
ELhond  Agency  has  had  a  most  disastrous  season.  ...  I. ..attribute  our  better  fortune  to  having 
commenced  later,  and  would  urge  that  we  be  permitted  to  do  so  again.  ...  My  own  treatment 
of  fever  cases  was  quite  successful,  and  the  men  apply  to  me  with  great  confidence’. 

Erom  1852  the  Directors  sanctioned  the  posting  of  a  European  assistant 
surgeon  each  field  season  ; 

The  result  of  the  first  year  was  disastrous  {  writes  Saxton  ].  The  appointed  gentleman 
after  his  three  months  duty  left  with  his  health  seriously  shattered. 

The  following  two  years  I  fortunately  secured  the  services  of  Dr.  Shortt.  [  171,  466  ]4  who 
retained  his  good  health  and  who  enjoyed  the  peculiar  life  so  completely  that  he  volunteered 
to  join  my  camp  for  a  second  year.  ...  Dr.  Shortt  was  a  professional  enthusiast.  ...  He  every¬ 
where. ..invited  the  natives  to  bring  cases  for  medical  and  surgical  treatment.  In  Hub  way  I 
witnessed  many  very  interesting  operations5. 

The  party  had  a  ver}’  had  season  after  Depree  took  over  charge  in  1  85(1  [  172-3] 
and,  to  give  it  a  complete  change  and  reinforce  the  topograplucal  wing  of  the 
Kashmir  survey,  the  Surveyor  General  suggested  its  move  to  Kashmir  for  the 
.summer  of  1857,  but  Dr.  Gillies  could  not  agree  [  173  ]  ; 

With  the  exception  of  Messrs.  G.  Howard  and  Atkinson,  their  present  state  of  health  will 
not.  admit  of  their  undertaking  so  long  a  journey.  ...  Your  health — being  at  present  shattered 
by  the  fever  from  which  you  now  suffer  and  the  two  attacks  of  dysentery  you  have  had  during 
the  last  three  months,  all  doubtless  produced  by  your  very  indefatigable. ..exertions.. .during 
the  field  season — precludes  your  services  being  disposed  of  in  the  manner  cont-emplat-ed. 

Mr.  R.  Howard  is  old. ..and  subject  to  piles,  dispepsia,  and  cough,  and  is  quite  unequal 
to  any  unusual  exertion.  With  great  care. ..a  year  or  two’B  work  may  be  got  out  of  him. 

Mr.  T.  Claudius  is  suffering  from  fever  which  lias  been  off  and  on  during  the  last  two 
montlis,  and  which  has  weakened  him  very  much.  ... 

Mr.  J.  G.  King  contracted  a  hernia  two  months  ago  by  an  accident  in  the  field  whore  ho 
has  had  measles,  dysentery,  and  fever.  The  last  complaint,  more  or  less  continues.  Vision 
weak,  suffers  from. general  debility. 

Messrs.  G.  Howard  and  Atkinson  have  had  fever  but. ..are  in  perfect  health  at  present6. 

1  DDn.  644  (  418  ),  Collr.  Yizagapatam  lo  SG.,  9-8-51.  »  DDn.  552  (  5  ),  Agent  Hill  Tracts  to  SG., 

10-6-51.  *  DDn.  593  (  247  ),  Saxton  to  SG.,  16-4-52.  ‘John  Sbortt  (  1822-89  ) ;  Mad.  Med.  ;  Aast.  Burg. 

40tb  iTNl. ;  1 855-6  in  med.  oh- Nagpur  Art.,  Kamptee  ;  later,  Supt.  Vaccination  Dopt.  Madras.  *  Dole  by 
Saxton,  20-3-1900;  family  papers.  •  DDn.  657  (  127  ),  Gilbes  to  Depree,  9— 4-57. 
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Doproo  did  not  tvgreo  about  himself,  '*1  am  now  convalescent  and. ..am  ready... 
to  start  for  Kashmir  without  delay”,  but  the  mutiny  put  a  stop  to  all  such  plans. 

•  Meanwhile  the  Coast  Series  experienced  constant  interruptions  and  seldom  had 
a  full  season's  work  [  26-8  ].  Peyton  writes  from  Cuttack  in  April  1854  ;  . 

Jungle  fever  breaking  out  in  the  camp,  ...  myself  also  having  been  one  of  the  sufferers,  1 
was  necessitated  to  stop  all  field  work  and  to  take  the  party  into  quarters.  The  advance  party 
under  Mr.  Clarkson  fared  no  better,  ...  not  a  single  man  with  him.. .escaped.  ...  Mr.  Clarkson 
himself.. .had  a  severe  attack  of  fever  and  was.. .very  dangerously  ill,  but  is  now  convalescent.  ... 
The  party  is  now  fast  recovering.  Up  to  the  10th  of  March  there  was  not  a  single  case  of 
sickness,  but  it  was  subsequent  to  this  date  that  fever  made  its  appearance.  ...  Mr.  Blewitt 
also  took  ill  at  my  last  station. ..which  obliged  me  to  use  the  native  sircar  who  writes  English 
to  register  my  observations.  ...  I  was  next  attacked1. 

The  following  season  was  yet  more  unfortunate.  Peyton  spent  December  on 
azimuth  observations  on  the  sea  coast  near  Balasore; 

The  healthy  weather  having  by  the  1st  of  January  fairly  established  itself,  the  party  now 
started  for  the  hills.  ...  The  season  turned  out  an  unusually  sickly  one,  which  by  the  beginning 
of  March  prostrated  my  whole  party.  ...  After  the  observations  at  Calcutta  Fort  station  it 
was  found  impracticable  to  continue.  ...  Mr.  Rosenrode  himself  was  one  of  the  sufferers,  and 
notwithstanding  that  his  proximity  to  the  coast  enabled  him. ..to  recruit. ..by. ..the  salubrious 
sea  air,  yet  a  second  attempt  to  penetrate  the  hilly  tract  was  attended  with  disastrous  con¬ 
sequences... and  obliged  them  to  quit  the  field  [  27  ].  ... 

Mr.  Clarkson's  party  suffered  severely,  ...  three  of  his  men  having  died.  ...  Mr.  Penny 
after  only  a  fortnight’s.. .was  laid  prostrate  hy  fever  which  deprived  me  of  his  services  for  the 
rest  of  the  field  season.  ...  He  has  only  lately  recovered,  ...  and  is  even  now  a  convalescent,  the 
fever  still. ..rendering  him  subject  to  its  paroxysms  during  the  periodic  changes  of  the  moon2. 

Strange  took  over  charge  from  Peyton  early  in  1850  and  urged  Rossenrode  to 
take  ample  time  to  shake  off  his  fever  before  re-starting  work  ; 

Take  quinine  daily  , as  a  preventive  measure.  ...  A  two -grain  dose  per  diem  is  likely  to 
diminish  considerably  the  virulence  of  a  future  attack,  if  it  does  not  keep  off  the  attack  alto¬ 
gether.  ...  Administer  small  doses  to  your  native  establishment  daily.  ...  This  practise  is  re¬ 
commended  in  the  letter  from  the. ..Government  of  Bengal,  ...  and  I  have  myBelf  adopted  it  in 
my  camp,  as  well  as  personally3. 

Though  his  first  season’s  work  lay  in  a  reputedly  healthy  area  ; 
sickness  set  in  steadily  towards  the  end  of  January — never  left  the  camp— and  at  times  nearly 
disabled  it.  ...  There  were  not  more  than  four  individuals,  ...  of  whom  I  was  one,  who  escaped 
fever,  and  the  greater  number  had  more  than  one  attack.  Every  precaution  was  taken.  ... 

There  is  one  thing. ..predisposes  to  fever,  the  food  of  the  men.  There  are  no  buniahs’  shops 
in  the  villages.  ...  The  inhabitants  do  not  keep  their  best  rice  in  store.  My  camp  was  generally 
supplied  with  new  rice  of  inferior  quality,  ...  very  prejudicial  to  health4. 

Though  the  Surveyor  General  thought  that  the  quality  of  the  food  could  hardy 
be  a  cause  of  the  sickness — obviously  malaria — affecting  Europeans  and  Indians 
alike,  he  appointed  a  departmental  committee  to  report  on  the  following  questions5. 

1st.  Whether  the  insalubrity.. .is  attributable  to  endemic  miasmata  or  to  the  unwhole¬ 
someness  of  the  food,  ...  or  to  both.  ... 

2nd.  If... the  evil. ..can  be  attributed  to  new  rice  or  other  unwholesome  food.  ... 

3rd.  What  arrangements  would  be  necessary  for  a  special  commissariat  to  supply. ..whole¬ 
some  food  during  the  field  Beason-  4th.  What  would  be  the  expense  of  such  arrangements. 

The  Committee  consulted  Dr.  Shortt,  now  at  K  amp  tee  [  464  ],  who  thought  that, 
the  use  of  the  new  rice. ..does  irritate  the  bowels,  producing  disrrhcca  and  flatulency,  ...  causing 
exhaustion  and  debility,  and  predisposing. ..endemic  diseases.  ...  The  term  “new  rice”... Bhould 
be  called  “unboiled  rice”,  ...  “cutcha  chawal”.  Paddy  is  generally  boiled  and  dried  in  the  sun 
previous  to  being  husked,  but  in  the  jungles. ..it  is  husked  without. ..boiling.  In  many  parts  of 
India  no  other  than  the  unboiled  rice  is  used.  ... 

An  efficient  commissariat  with  each  survey  party  would  be  of  decided  advantage.  A  fort¬ 
night’s  supply  should  always  be.  kept  in  reserve,  ...  to  consist  of  boiled  rice,  ...  curry  stuff, 
salt,  ghee,  and  oil.  A  butcher  with  each  party  would  be  a  great  acquisition,  ...  to. ..supply 
each  man  in  camp  with  half  a  pound  of  meat  daily.  ...  Each  party  should  have  one  or  two 
pakaleee  [  45  n.6],  with  bullocks  for  supplying... water.  Each  pakhalee  bag  should  have  a  layer 

«  DDn.  897  (  37  ),  to  SG.,  11-4-51.  *  DDn.  601  (  99  ),  to  SO.,  28-5-55.  *  ib.  (  150  ),  13-2-50. 
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466 


Sickness  &  Health 


of  chaxooal  3  inches  deep  at  the  bottom,  and  this  should  be  renewed  once  every  2  or  3  days.  ... 
The  addition  of  alum  would  be  an  advantage  where  the  water  is  very  foul.  ...  •  -  • 

Tho  best  period  for  onlormg  the  jungle  is  from  about  the  middle  of  December  to  the  end 
of  Maroh.  Any  attempt  to  enter  them  earlier  completely  upsets  the  party  by  repeated  attacks 
of  fever  arising  from  the  vegetable  and  animal  decomposition  which  is  continually  going  on.  ... 
The  dense  jungle  and  rank  grass,  etc.,  is  moreover  aggravated  by  the  increased  exhalations  from 
damp  ground  and  rivers  that  have  overflowed  their  banks  [  456]- 

It  is  prudent  not  to  remain  in  any  one  village  beyond  2  or  3  days,  and. ..to  avoid  long 
marches  ;  these  should  never  exceed  five  or  six  miles.  ... 

The  men  should  have  sufficient  clothing. and  ]  be  furnished  with  straw  to  sleep  on.  ... 
They  should  be  prohibited  from  sleeping  in  the  open  air,  but  where  this  is  unavoidable  large 
fires  should  be  made  and  the  men  ordered  to  sleep  in  their  vicinity.  ...  The  men  ought  not  to 
...break  ground  ere  daylight,  and...[  should  ]  to  partake  of  a  newly  cooked  meal. ..as  travelling 
with  an  empty  stomach  is  likely  to  predispose  the  system  to. ..disease.  ... 

Encamping  grounds  : —  ...  Avoid. ..jungle,  swamps,  and  the  neighbourhood  of  Btreams  or 
rivers.  ...  Fires  should  be  made  around  and  in  the  camp.  Water  should. ..be  dug  for  from  the 
dry  beds  of.. .nullahs,  and  where  this  is  not  feasible/it  should  be  boiled  ere  being  used  [  4603.  ... 

Europeans  ...  Five  well — be  warmly  clad  with  woollen  socks,  stout  shoes  or  ankle 
boots — use  of  mosquito  curtains  at  night — closing  the  tent  purdahs  at  sunset — and  avoid  all 
exposure  to  night  air — not  to  break  ground  before  sunrise — and  always  to  partake  of  food 
ere  beginning  the  day’s  journey. 

Thought-lie  mosquito’s  part  in  the  spread  of  malaria  was  vet-  unknown,  many  of 
Dr.  Shortt’s  rules  would  tend  to  baffle  that  noxious  insect.  The  Committee  recom¬ 
mended  that  pack  bullocks  should  he  used  to  transport  grain  and  sufficient  tents 
for  all  personnel.  The}'  considered  that  no  prophylactic  was  more  important  than 
perfect  shelter  from  night  air.  Each  party  should  he  allowed  a  qualified  doctor1. 

Strange  himself  succumbed  hissecond  season.  During  March  there  was  consider¬ 
able  sickness  amongst  the  sigma!  men  and,  on  Girdbadi  hill  north  of  Berhampur, 
fever  attacked  the  camp  and  Major  Strange  was  one  of  the  first  victims.  ...  For  eight  days  ha 
was  prostrated,  but  had  to  treat  both  himself  and  his  men,  for  the  native  doctor  lay  sick.. .in 
the  camp. ..six  miles  off.  By  degrees  the  sick  were  carried  down  the  hill,  and  lastly  Major 
Strange  followed,  ...  only  to  find  the  camp  there  had  been  visited  as  severely  as  his  own. 

Out  of  20  men  composing  the  military  guard  only  four  remained  free  from  fever,  and  nearly 
every  man  of  the  native  establishment  was  either  ill  or  had  lately  been  so.  ...  Major  Strange.. 
proceeded  to  Pooree  for  the  benefit  of  sea  air.  ... 

None  of  the  cases  proved  fatal,  but  cholera  att  acked  the  party  on  its  way  from  the  field 
and  carried  off  seven  men.  Major  Strange  described  the  fever  as  “productive  of  the  utmost 
debility  and  depression  of  both  mental  and  physical  powers,  and  when  once  imbibed  into  the 
system. . .extremely  difficult  of  expulsion,  as  it  recurs  at  short  intervals  again  and  again,  nml 
deprives  the  patient  at  each  recurrence  more  and  more  of  the  little  strength  that  former 
attacks  have  left  him”.  Only  one  man  of  the  main  camp  escaped  an  attack  of  fever  during 
this  season2. 

Four  months  later  Strange  took  long  leave  to  the  KOgiri  Hills. 

Various  sites  were  suggest  ed  as  suitable  for  recess  quarters.  Meghasini  Hill, 
about  40  miles  west  of  Balasore,  3,823  feet  above  the  sea  f  175], — Mahondra,  40iniles 
south  of  Berhampur — and  Gab  Barvathum,  about  60  miles  west-  of  Walt  air  and  over 
4,000  feet  above  the  sea.  The  last-named  alone  was  at  all  suitable.  It  was  visited 
by  Strange  in  November  1859,  and  seriously  considered  by  the  Madras  army  as  a 
sanatorium  for  troops,  hut-  Strange  found  it  too  distant  and  imdeveloj>ed  for 
survey  recess  quarters3.  1 
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THE  COUNTRY  &  ITS  PEOPLE 

Natural  Obstacles — Destruction  of  Mark-stones  —  Disputes  tfc  Complaints _ - 

Armed  Assaults  —  Civul  aid  :  British  Districts  —  Indian  States  —  Mutoty  or  ]  857  : 
General — Field  Parties. 

POSSIBLY  the  most  difficult  part  of  India  to  survey,  with  particular  reference 
to  the  Great  Trigonometrical  Survey  in  the  middle  nineteenth  century,  was 
the  line  of  the  East  Coast  series  breaking  out  from  the  densely  populated 
suburbs  of  Calcutta,  and  working  south  through  the  interminable  swamps  and 
closely-wooded  flats  of  Orissa,  teeming  with  malaria,  and  with  a  minimum  of  com¬ 
manding  or  recognizable  features — too  water-logged  and  saturated  with  fever  to 
allow  of  work  till  well  into  January — and  with  atmosphere  choked  with  dust  and 
haze  by  the  middle  of  March.  A  country  blessed  with  two  monsoons,  a  double 
dose  of  fruitful,  frustrating,  rain  ;  working  season  cut  down  to  a  matter  of  ten  or 
twelve  weeks.  That  was  the  east  coast  [  23-4,  462-3  ] — and  was  the  west  coast  so 
very  much  easier  ?  North  Konkan — Rajpipla — Gujarat,  where  Rivers  was  defeated 
two  consecutive  seasons  by  fever  and  impervious  atmosphers  and  where  Haig  in 
1860-1  "by  no  means  got  off  scot-free”  [  55,  460-1  ].  At  Kesarwa 
no  less  than  60  per  cent  of  his  men  were  on  the  sick  list,  and  by  the  close  of  the  season  there 
was  hardly  a  native  in  the  party  who  had  not  at  one  time  or  another  been  a  sufferer.  ...  There 
is  a  local  proverb. ..to  the  effect  that  the  Dang  should  be  feared  like  a  musket  ball1. 

The  jungle,  swamps,  and  forests  of  Lower  Assam  were  relieved  by  occasional 
isolated  hills,  but  the  continuous  belt  of  larai  forest  stretching  along  the  foot  of  the 
Himalaya  from  North  Bengal  through  Bihar  and  Oudh  to  RohiLkhand  made  the 
North-East  longitudinal  series  a  formidable  project,  that  was  perhaps  mastered 
the  more  readily  because  it  was  engaged  in  piecemeal  fashion  by  no  fewer  than 
seven  different  field  survey  parties  [  17-9  ]-  The  Great  Longitudinal  series,  forcing 
its  way  across  the  rough  Aravalli  Hills  and  the  mirage -harm ted  sandhills  of  the 
“little  desert”,  and  skirting  the  salt-pans  of  the  Rann  of  Cutch,  calling  for  untiring 
energy  and  patience,  and  the  Great  Indus  series  with  its  long  sequence  of  close- 
set  towers  running  up  the  dreary  sands  of  the  Indus  valley,  were  not  so  heart¬ 
breaking  as  the  humid,  fever-ridden,  featureless,  wooded  plains  and  undulating 
swells  of  the  East  Coast  where  practically  every  member  of  the  party,  season  after 
season,  from  the  officer-in-charge  in  his  observatory  tent  to  the  four-rupee  khaldsi 
cutting  a  line  or  humping  a  load,  might  expect  to  be  shivering  with  pestilential 
ague  for  the  greater  part  of  the  season  [  462-6  ].  The  greatest  obstacle  was  the 
malaria,  and  the  complete  ignorance  of  its  cause  or  cure.  Other  troubles  and 
difficulties  were  but  pinpricks  to  stimulate  the  surveyor’s  professional  zeal. 

The  mountain  steeps  and  precipices — the  snow  and  ice.  the  baffling  clouds — 
the  shortage  of  provisions  and  absence  of  fuel — of  the  high  Himalaya  were  challenges 
to  the  spirit  of  adventure  on  a  different  plane  to  the  horrors  of  disease. 

Though  fellow  denizens  of  the  forests,  the  surveyors  had  few  contacts  with  the 
wild  beasts.  Peyton  had  an  affair  with  a  leopard  [  15  ],  and  Thorold  Hill  kept 
a  "heavy  battery  ready”  for  buffalo  and  doer  along  the  coast.  The  defenceless 
Survey  followers  had,  however,  a  wholesome  fear  of  lonely  paths,  and  had  little 
chance  alone  with  tiger  or  bear.  Clarkson,  on  the  Maluncha  series,  had  a  man 

1 OTS.  xrv  <6  Syn.  run  (  rii — H  ). 
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...killed  by  a  tiger  about  100  yards  on  the  road  leading  to  the  station.  This  poor  man 
happened  to  be  Mr.  Rossonrode’s  eais  -who  was  early  in  the  morning  taking  out  his  horse 
for  exorcise,  and  though  ho  had  received  due  warning  from  the  horse,  who  pricked  up  his  ears 
and  kept  snorting  for  a  considerable  time,  with  his  eyoB  rivetted  to  where  the  tiger  lay-  con¬ 
cealed,  yet  he  seemed  not  to  be  mindful  of  the  danger  at  hand,  but  mistook  this  forewarning 
for  the  bad  habit  the  animal  had. ..of.. .being  obstinate  when  separated  from  the  other  mare. 

Ho  continued  to  urge  the  animal  forward,  when  all  on  a  sudden  as  she  reached  the  spot 
she  bolted  away  and  escaped  from  her  keeper.  The  tiger  at  this  moment  sprung  on  the  sais 
whom  he  killed  and  dragged  a  good  way  up  the  hill  before  he  was  rescued  from  the  beast.  He 
was  a  corpse,  and  the  blood  was  flowing  from  the  wounds  which  the  tiger  was  Been  lapping 
when  assistance  arrived1. 

HOI  describes  the  working  of  the  triangles  down  the  coast  from  Calcutta  ; 

The  grand  obstruction. ..has  been  the  climate,  with  the  mists  and  fogs  rising  from  the  low 
marshy  lands,  and  blown  up  from  the  Bea.  Next. ..must  rank  the  innumerable  rivers,  muddy 
creeks,  nullahs,  and  canals,  which  like  a  network  intersect  the  whole  of  the. ..country  between 
Tumlook  and  Balasore.  ...  The  surface  of  the  country  is  a  dead  flat,  densely  covered  with  fruit 
trees  of  various  kinds,  ...  thickly  studded  with  populous  villages,  and  intersected  by  almost 
innumerable  muddy  creeks  and  watercourses  affected  by  the  tide,  and  in  many  parts  swampy 
or  inundated  during  nearly  three  parts  of  the  year  [  23-4 

There  were  storms  and  tornados  on  the  coast ;  there  were  long  delays  from  impene¬ 
trable  haze  [  25,  29  J.  , 

Just  as  the  Bombay  party  failed  in  its  first  attempt  through  the  North 
Konkan  [  54-5  ],  so  also  the  Assam  party  had  to  be  switched  to  the  more  favour¬ 
able  country  of  the  Eastern  Frontier  series  [31-2].  Nicolson  found  the  country 
all  paddy  cultivation,  which,  having  been  submerged  during  the  rains,  was  up  to  the  middle 
of  January  still  under  water,  and  only  commenced  drying  after  that  period,  when  the  inhabitants 
commence  preparing  their  fields,  in  which  heaps  of  manure  are  piled  up  everywhere  at  distanoee 
,of  a  few  yards  and  set  fire  t-o,  from  which  a  thick  smoke  is  produced  that,  settling  upon  the 
surface  of  damp  earth,  caused  the  objects  to  dance  about  like  an  ignis  fatuus,  so  that  trust¬ 
worthy  observations  become  quite  impossible®. 

Further  up  the  Brahmaputra  valley,  east  of  Dhubri,  1  - 

a  portion  of  the  country’  south  of  the  river  about-  8  or  9  miles  in  breadth  is  composed  of 
ehur  lands  I  sandbanks  ],  some  parts  cultivated,  and  other  parte  covered  with  high  grass  and 
infest -ed  with  wild  beasts.  'Die  rest  of  the  fiat  lands  up  to  the  hills  is  covered  with  forest  with 
only  patches  here  and  there  cleared  for  paddy  cultivation.  Diere  are  no  high  roads,  but  intri- 
■cat-e  and  winding  footpaths,  crossed  by  numerous  streams  which  are  fordable  during  the  dry 
season,  but  with  some  difficulty,  being  full  of  quagmire.  An  elephant  will  sometimes  sink 
up  to  its  chest  in  one  of  these  and  throw  all  its  load  into  the  water.  After  April  even  these 
...communications  cease,  and  the  inhabitants. ..carry  on. ..by  means  of  canoes.  ... 

The  country  to  the  north  of  the  river  has  many  insulated  hills,  ...  but  being  surrounded 
by  forest  they  are  also  difficult  of  approach.  The  intervening  flat  lands,  particularly  near 
the  banks  of  the  river,  are  well  cultivated,  and. ..no  difficulty  is  experienced  in  procuring  sup¬ 
plies,  ...  hut  travelling  iB  difficult  as  there  are  numerous  rivers  to  be  crossed,  and  many  swamps 
— the  hotbeds  of  disease  and  malaria— to  be  avoided4. 

Further  east  beyond  Gauhat-i,  writ  os  Beverley, 
the  hills  are  covered  with  the  thickest  and  heaviest  tree... jungle,  and. ..very  thinly  populated 
indeed,  and  the  villages. ..inhabited  by  Cossyahs  and  Mikirs  are  few  and  far  apart,  frequently 
eight  and  ten  miles  apart,  while  each  village  has  only’  from  three  to  twelve  families,  rarely 
the  latter  number.  Die  inhabitants  are  also  a  very  timid  race  and,  never  having  seen 
Europeans  before,  as  soon  as  they  hear  of  one’s  arrival  whole  villages  desert,  and  go  to  their 
fields  of  cultivation  at  distances  of  miles,  where  they  remain  for  days  together.  ... 

Elephant  carriage,  so  very  requisite  for  travelling,  ...  must  now  bo  almost  entirely  dis¬ 
pensed  with  within  the  hills,  as  it  is  impossible  for  them  to  inarch  with  any  loads  whatever  in 
the  interior.  ...  Coolies  must  generally  be  resorted  to  as  the  only  mode  of  carriage  practicable 
in  the  hills.  ...  They  are  decidedly  adverse  to  carrying  loads.  After  3  or  4  dayB  delay  20  or 
30  cooliee  only  could  be  procured  with  the  groatest  difficulty,  who  were  from  the  light  loads 
they’  carry  insufficient  even  for  my  small  party®. 

>  DDn.  502  (  24  ),  Clarkson  to  SG„  24-2-44.  *  DDn.  503  (  231  ).  Hill  to  SG.,  5-7-43.  '  1  DDd.  702 

(44),  Nicolson  to  SG.,  14-11-5G.  rib.  (30),  Nicolson  to  SG.,  16-3-56.  1  DDn.  703  (  344  ),  toLane, 

4—6—59. 


Destruction  of  Mark-stones 


469 


The  preservation  of  the  marks  establishing  the  exact  position  of  the  trigono¬ 
metrical  stations  "was  of  the  highest  importance  [  m,  245,  415  ;  rv,  86  ],  and  it  was 
essential  that  they  should  remain  undisturbed  throughout  the  observations  for 
which  they  were  laid  down,  and  these  observations  might  extend  over  several 
seasons.  The  disturbance  of  even  a  single  mark  would  entail  re-observation  at 
several  stations,  and  might  seriously  affect  the  connection,  of  a  chain  of  triangles 
or  a  local  survey  many  years  later  [  112-3  ]. 

It  was  the  regular  practice  to  entrust  the  protection  of  field  stations  and  obser¬ 
vatories  to  local  officials  or  landowners  [  113  ],  who  sometimes  asked  to  be  relieved 
of  the  trust.  In  1S52  the  Bengal  Government  asked  if  they  might  dismantle  the 
two  base-line  towers  on  the  Barrackpore  road.  The  Deputy  Surveyor  General 
replied  that  they  should  most  certainly  be  left  standing  as  they  would  be  required 
for  the  start  of  a  chain  of  triangles  running  to  the  east  [  32  ;  pi.  4  ].  The  towers 
are  standing  to  this  day.  ' 

-In  1847  the  Political  Agent  asked  whether  the  Nawab  of  Tank  might  purchase 
the  small  field  observatory  at  Kalianpur  near  Sironj  ; 

Although  the  amil,  or  manager,  may  have  been  willing  to  give  seven  hundred  rupees  for  the 
buildings,  ...the  Nawab  himself... said  that  he  would  only  give  five  hundred.  ...  A  guard  of  aix 
sepoys  is  maintained  by  the  Nawab  for  the  care  of  the  buildings,  and. ..he  is  further  at  some 
annual  expense  for  renewals  and  repair.  ...  The  Nawab  wished  to  purchase  the  buildings  in 
order  that  the  expense  of  guarding  them  might  be  saved. 

His  Highness  also  doubtless  wishes  to  get  rid  of  our  right  of  proprietorship1. 

The  Survej-or  General  urged  the  professional  importance  of  preserving  the 
marks  intact,  and  the  undesirability  of  surrendering  the  interests  of  the  Survey  ;  . 

Kalianpur  is  the  central  limit  of  the  northern  sections  of  the  Great  Indian  Arc,  ...  the 
point  of  origin  or  reference  for  the  accurate  geography  of  all  northern  India  [  124-5  ].  ...  In 
October  1848,  I  hope  to. ..commence  upon  the  Greater  Longitudinal  series.. .to  extend  from 
Sironj  to  Sinde.. .which  will  emanate  from  the  station  of  Kalianpur  [  37  ].  There  will  be  no 
immediate  probability  that  the  station. ..will. ..be  again  visited  for  many  years,  but  the  pre¬ 
servation  of  the  mark  will  always  be  a  desideratum.  ... 

The  buildings  consist  of  the  observatory  and  the  platform,  which  lie  a  few  yards. ..of  each 
other.  The  former  was  used  for  observing  the  celestial  amplitude  [  rv,  98-101  ],  and  the 
latter. ..at  which  the  terrestial  observations  were  taken. ..will  again. ..be  occupied.  ... 

The  present  arrangements  should  be  continued  till  the  close  of.. .1848,  when  the  party... 
which  will  then  visit  the  station  will  be  able. ..to  close  up  the  door  of  the  observatory  with 
masonry.  The  guard  may  then  be  safely  removed  and  the  building  be  left  to  protect  itself.  ... 
If  these  buildings  were  sold  to  His  Highness  the  Nawab. ..it  would  be  difficult  to  revisit  the 
spot  for  survey  purposes2. 

Renny  duly  closed  up  the  building  after  completing  his  observations  in  1849,  but 
the  observatory  was  no  longer  standing  fifty  years  later3  [  113  ]. 

British  troops  had  little  respect  for  survey  marks,  and  in  1853  Robinson 
reports  from  Rawalpindi  Distriot  the  total  destruction  of 

the  G.T.  Survey  mark  upon  the  Mankiala  top.  In  consequence  of  some  European  soldiers 
having  injured  the  mark  on  a  former  occasion,  I  procured  from  the  Brigadier  commanding 
a  district  order.. .that  soldiers  or  others... should  not  meddle  with  the  survey  platforms  or 
instruments.  ...  Notwithstanding  this  the  mark  has  been  utterly  destroyed*. 

In  1851,  Logan  had  obtained  an  assurance  of  the  future  preservation  of  the 
survey  station  “on  the  Murroe  Peak,  together  with  a  space  extending  10  yards  in 
all  directions  from  the  platform  and  also  a  right  of  way  from  the  high  road”s. 
Seven  3-ears  later  Robinson  reported  the  destruction  of  platform  and  mark  ; 

On  Saturday  last  I  required  to  use  the  station  for. ..correcting  some  measurements  connected 
with  the  height  of  an  important  Gully  in  this  neighbourhood*,  and. ..first  learned  that  the  mark 
had  been  utterly  destroyed.  ...  The  authorities. ..fixed  upon  the  Murree  Knoll  as  the  site  for 
a  blockhouse. ..for  the  defence  of  that  end  of  the  Btation,  and. ..the  officiating  Executive  Officer 
...had  cleared  away  the  summit  of  the  Knoll,  and  with  it  all  Bigns  of  our  station.  ... 

1  t)Dn.  463  (  521—4  ).  rx.  Bhopal  to  Resit.,  Indore,  22-7-47.  •  DDn.  404  (  277-9  ),  80.  to  xoo., 
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Considering  that  the  -whole  summit  of  the  Knoll  is  registered  as  the  estate  of  the  Gt.  Trigl. 
Survey — that  the  Knoll  is  called  Observatory  Hill — that  the  station  has  been  more  or  less  in 
rise  every  recess. ..for  the  last  seven  years,  ...  I  am  surprised  that  neither  Captain  Walker  nor 
nyBelf  -were  -warned  that  the  site  -was  required  for  other  purposes1.  ■_  , 

•  In  1855,  Tennant  expressed  anxiety  lest  the  railwa}-  engineers  might  destroy  his 
observatory  and  survey  marks  on  BathTsland  at  Karachi  [  130].  The  Government 
of  India  obtained  an  assurance  from  Bombay ‘that  \  .  *  r .V'T 

measures  have  already  been  taken  to  ensure  the  preservation  of  all  the  marks  of  the' Groat 
Trigonometrical  Survey  in  Sind,  to  prevent  any  railway  operation  in  the  neighbourhood  of 
the  observatory  which  could  interfere  with  the  delicate' observations  there  conducted,  and 
generally  guard  from  injury  and  disturbance  every  spot  connected  -with  ...the  surveys."...  ’"." 

The  course  of  the  railway  was  yet  undetermined  ;  ...  nothing  hasheen  done  beyond  survey¬ 
ing  several  lines,  the  flags  posted  for  one  of  which  near  Bath  Island  drew  the  attention  of 
Lieutenant  Tennant.  ...  JMr.  Frerb  assures  Government  that  whenever  the  selection  of  the 
line.. .is  to  be  decided,  every  care  will  be  taken  -to  avoid  interfering  with  records  of  so  much 
importance  to  science  as  those  of  the  Great  Trigonometrical  Survey1...  •  4;  •  ,t_  ,  .  .. 

During  season  1853—4,  Nasmyth  found  that  his  station  marks  at  Tour  stations 
near  Bhaunagar  in  east  Kathiawar  had  been  tampered  with,  though  in  .each  case 
the  lower  mark-stone  had  been  left  untouched.  At  Trimbak  station -’‘among  the 
Kokra  Hills,  the  upper  mark  has. again  as  dextrously  as  before  been  cut  out  of  the 
stone”..  The  Political  Officer  suggested  that  the  damage  might  have  been  the  work 
of  a  wandering  madman,  to  which  Nasmyth  replied  that  it  was  most  unlikely  that 
a  Tnn.dmp.Ti  would  of  himself  have  stumbled  upon  the  most  important  stone  of  the  platform, 
when  that  stone  was  in  no  case  sufficiently  marked  to  attract  notice— that  a  madman  would 
guess  the  existence  of  a  station  on  the  wild  summit  of  the  Kokra  Hills,  or  on  the  distant  peak 
of  Cluimbadri — would  wander  to  these  places  to  repeat  mischief  which  could  afford  him  no 
gratification — or  would  have  patience  and  perservance  to  obliterate  the  mark  from  the  stone*. 

3  He  suggested  that  the  outrage  had  been  committed  by  local  people,  who  feared 
that  the  survey  operations  foreshadowed  ‘‘the  establishment  of  a  sanatorium  on 
their  sacred  mountain  '  The  Surveyor  General  did  not  wish  to  press  the  complaint, 
and  suggested  that  the  'damage  might- have  been  done  "by  mischievous  -cowherds! 
These.. .are  often  mere  children,  and  like  all  idle  people  are  very  mischievous” 
[262]*.'  Three  years  later  similar  damage  was  done  at  threo  stations  'in  Cutch, 
more  than  1 50  milos  from  Bhaun agar,  which  might  support  the  Surveyor  General’s 
view  of  childish  mischief,  though  Nasmyth  strongly  suspected  religious  fanatics 
[472-3]-  ■  '  • 

...  Sandes  tells  a  story  of  a  20th  century  surveyor  who  found  a  q.t.s.  station  of 
Bihar  preserved  as  a  shrine  with  guardian  devotee,  who  allowed  him  to  open  it 
up  and  shew  the  survey  mark  cut  on  the  solid  roc-kB. 
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•  Wit-h  the  numerous  survey  detachments  working  t-lirougk  the  wide  areas  of 
India,  with  diverse  coipmumties  of  race  and  religion,  and  numberless  administrative 
sub-divisions,  it  is -not  ^surprising  that  there  should  have  been  occasional  misunder¬ 
standings  and  clashes  [  n,  363-72  ;  in,  407-15  ;  rv,  160-3].  However  careful  the 
survey  officer  might  be  tokeep  in  touch  with  administrative  and  political  officers,  and 
to  obtain  all  official  authority,  many  of  his  assistants  were  young  and  inexperienced, 
and  impatient  of'delai'S,  and  many  local  villagers  and -headman  were  jealous  and 
suspicious  of  the  activities  of  strange  intruders  who  made  insistent  demands  for 
supplies  and  labour,  and  wandered  wherever  they  pleased  regardless  of  local  senti¬ 
ment  [  jv  151  ;  477  ].  Trouble  was  more  frequently  experienced  in  the  territories 

of  independent  or  protected  states  than  in  regulation  British  districts. 

1  DI)n.  731  (  9  ),  to  EG.,  29-9—56.  *  Henry  BartJe  Edw.  Frere  (  1815—84  ),  po.  cs.  ;  Ch.  Comnr.  in 

Eind,  1650-9  ;  DDn.  641  (  208  ),  Bo.  Govt,  to  Gort.  of  India,  5-10-55.  1  i>Dn.  719  (  33  ),  Kaamyth  to  Mgte. 

Ahmed  aba  d,  1854.  4  DDn.  613  ( 139  ),  Kaamyth  to  EG.,  18-6— 54  ;  reply  DDn.  692  (  91  ),  11-7—54.  ‘  Sande*, 

n  (  206  ).  *  • 
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John  Lawronco,  when  Commissioner  of  tho  Trans-Sutlej  States,  complained  of 
the  conduct  of  some  of  Du  Vornot's  assistants  working  in  Mandi  State,  in  the 
hills  beyond  the  Sutlej  ;  ■  , 

I  have  received  a  lettor  from  the  Raja  of  Mundeo  complaining  that  the  subordinates  of  your 
establishment  have  injurod  the  shrine  of  a  Hindoo  deity  in  his  territory.  ...  . 

The  Raja  is  an  independent  chief,  and  on  your  arrival  in  hi3  territory  you  should  have 
paid  him  the  compliment  erf  addressing  him  by  letter,  and  in  the  event  of.. .any  buildings... 
removed,  or  erected,  the  work  should  have  been  done  by  his  permission  and  through  his 
officials.  ... 

I  have  no  doubt  that  the  Raja  has  much  exaggerat  ed  the  injury,  but  it  is  not  the  less  neces¬ 
sary  that  you  should  impress  on  all  the  subordinates. ..to  he  extremely  cautious  in  interfering 
with  any  place  of  worship.  ...  In  your  communications  with  him  you  Bhould  use  the  usual 
courteous  style  of  addressing  a  native  chief,  and  be  particular  to  omit  none  of  his  titles  [480  ]'. 

John  Dyer,  the  assistant  working  in  Mandi  State  f  202  ],  explained  that  he  was 
selecting  stations  for  the  minor  triangulation  of  the  North-West  Himalaya  series.  One  of  the 
stations  selected  was  situated  upon  a  high  hill  called  Shikari  Dibi,  within  8  or  10  feet  of  a  few 
stones  which  I  suppose  to  be  the  shrine  referred  to.  Having  myself  superintended  the  erection 
of  the  staff  at  the  above  station,  I  have  no  hesitation  in  intimating  that  the  shrine. ..was  not 
desecrated  by  me  or  any  of  the. ..establishment  -with  me.  ...  I  was  not  more  than  4S  hours 
within  the  Rajah  of  Mandi’s  territory,  and. ..the  station  of  Shikari  Dibi  is  in  a  wild  and  thinly 
populated  part  of  the  country,  about  5  miles  from  the  boundary2. 

The  Surveyor  General  replied  to  the  Commissioner  that  although  Dyer 
has  not  been  more  than  two  years  in  India,  still  he  is  perfectly  acquainted  with  the  propriety 
and  policy  of  respecting  the  prejudices  of  the  native^;,  and  his  conduct  has  always  been  con¬ 
ciliatory  and  just  towards  them.  ...  Mr.  Dyer  denies  having  desecrated  this  shrine,  and. ..in 
common  with  the  rest  of  my  subordinates  is  fully  imbued  with  the  desire  of  maintaining  the 
credit  and  honour  of  the  Department.  ... 

Making  every  allowance  for  the  Rajah’s  apprehensions,  ...  I  have  addressed  a  kareeta  to 
His  Highness  in  which  I  have  explained  that  the  objects  of  the  survey  have  no  connection 
either  with  the  selection  of  cantonments  or  with  the  revenue  of  the  country,  but  that  our 
intention  is  merely  to  make  a  pictorial  representation  of  his  territories  for  the  improvement  of 
our  general  geographical  knowledge.  ...  The  more  he  is  disposed  to  facilitate  its  progress. ..the 
more  speedily  will  the  surveyors  finish  the  work  and  leave  liis  country3. 

A  friendly  reply  was  returned  through  the  Commissioner,  and  Du  Yemet  was  autho¬ 
rised  to  carry  on  the  6urvey. 

A  year  later,  Dyer’s  work  in  the  Simla  Hill  States  had  to  be  suspended  owing  to 
trouble  with  villagers.  Du  Vomet  reporting  that  “since  leaving  Pat  liar  Nala” 
he  has  been  unable  to  procure  tahsil  chapmsis,  and  that  in  consequence  of  his  party  en¬ 
deavouring  to  obtain  rations  for  themselves. ..they  got  into  a  dispute... which  ended  in  the 
villagers  making  an  assault  on  his  people — that  several  of  the  most  active  he  forwarded  to  tho 
telisildar  with  a  complaint,  and  that  in  consequence  a  counter-accusation  was  got  up  by  the 
villagers,  on  which. ..one  of  the  barkandazes...was  seized  and  placed  in  confinement  in  irons4. 

He  reported  later  that 

Messrs.  Dyor  and  Talbot  [  were  ]  brought  into  court  [  and  ]  the  latter  hound  over  on  security.  ... 
Mr.  Dyer  represents  that  he  would  not  have  been  subjected  to  the  assault  had  ho  been  furnished 
with  a  sepoy  guard.  I  have  furnished  Messrs.  Mulheran  and  Burt  with  a  guard  each  from 
mv  detachment.  ...  An  individual  keeping  to  the  high  road  may  travel  without  a  guard,  but 
a  surveyor  cannot  do  his  duty  without  an  escort  of  Borne  sort5. 

Tho  Surveyor  General  wrote  later  to  the  Political  Officer  ; 

The  case  seems  to  wear  a  very  serious  complexion,  and  I  regret  that  such  raw  inexperienced 
youths  were  deputed  on  this  work.  Both  Mr.  Dyer  and  Mr.  Talbot  are  more  lads,  infants  in 
the  eye  of  the  law.  The  former  who  was  educated  in  England  has  not  been  more  than  three 
years  in  India  ;  the  latter  only  left  school  a  year  ago.  ...  I  am  very  sensible  of  the  importance 
of  maintaining  a  rigorous  discipline  in  this  department.  ... 

-  It  was  out  of  my  power  to  spare  any  qimlified  persons  of  more  mature  age  ;  I  rogTet  much 

to  learn  that  any  disturbance  should  have  occurred.  ...  He  himsolf  [  Dyer  ]  Booms  not  to  have 
mixed  in  it.  ...  I  observe. ..that  Mr.  Dyer  failed  to  report  his  arrival  to  you,  and  tluit  he  did 
rot  furnish  you  with  detailed  information  of  the  movements  Ire  was  about  to  make.  The 

1  DDn.  465  (415-7),  28-11-43.  ’  DDn.  600  (30).  Djer  to  Du  Vernet,  30-12^43. 

(  181-3  ),  4-1-49.  *  DDn.  625  (  194  ),  to  SO.,  20-11-49.  •  ib.  (  193  ),  to  SG.,  Feb.  1R50. 
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former  omission  on  hie  part  was  improper,  but  the  latter  information  ib  aeldom  in  the  power 
of  a  trigonometrical  surveyor  to  supply  as  his  progress  depends  on  the  weather.  He  may  be 
detained  for  days  by  mist,  and  when  fine  weather  Beta  in  his  progress  is  often  very  rapid1. 

The  complaint  that  Du  Yemet’s  party  Dad  violated  the  sacred  hill  of  Trikota,  - 
or  “Tirebtar”  within  Jammu  territory  was  particularly  unfortunate,  and  involved 
the  loss  of  a  full  month  of  the  field  season  [  35-6  ].  The  Surveyor  General  had  been 
at  pains  to  obtain  tbe  Maharaj all’s  official  permission  for  taking  the  principal 
triangles  of  the  Himalaj-an  longitudinal  series  across  the  Jammu  boundaries,  and 
was  much  distressed  to  learn  in  April  1850  of  a  newspaper  report  from  Lahore 
that  survey  clujprasis  "have  been  dishonouring  a  temple  of  Levee  on  the  mountain 
of  Turhutta”.  He  ordered  Du  Vemet  to  withdraw  his  party”  with  the  least 
practicable  delay”  but  at  the  same  time  to  collect  “sufficient,  information  for  a 
full  report.  ...  Although  I  have  no  doubt  that  the  complaint... is  exaggerated,' and 
■perhaps  false,  still  there  must  have  been  considerable  want  of  tact  and  conciliation 
an  the  management  of  the  matter  ”2.  "  -  •  :  ■  '  '  '■  : . '  »•••-< 

To  the  authorities  at  Lahore  he  pointed  out  the  need  for  access  to  bill  tops'; 

As  the  origin  of  tbe  affair  seems  to  have  been  the  visiting  by  Europeans  of  a  hill  on  which 
a  temple  stands,  it  frequently  happens... -that  p  particular  hill  must  at  all  costs  be  selected  to 
obtain  symmetrical  triangles. '...  When  a  hill  is  preoccupied  by  a  temple,  it  is  always  a  matter 
of  delicacy  and  addrees  to  obtain  access,  but  a  conciliatory  line. ..has  never  hitherto  failed  or 
success,  even  in  parts-of  tbe  country  where  the  people  are  most  particular.  ... 

Colonel  Lambton  in  southern  India  was  frequently  obliged  to  place  his  theodolite  on  the 
topB  of  temples  [n.sp,  244  1-  In  the  case,  however,  of  temples  on  hills  there  is  Beldom  any 
necessity  for  occupying  the  budding,  as  the  station  may  generally  be  fixed  on  one  side. 
Such  hills  are  never  visited  but  with  extreme  reluctance. :...  ■  ’  • 

It  was  not. ..without  much  hesitation. ..that  I  proposed. ..a  Beries  of  principal  triangulation 
through  the  territories  of  His  Highness  the  Maharaja  Goolab  Singh.  ...  On  purely  professional 
grounds  the  plan  adopted  was  decidedly  the  most  accurate  mode  of  connecting  the  hill  pro¬ 
vinces  beyond  the  Jhelum.  ...  The  connection  might  certainly  have  been  formed  by. ..carrying 
it  along  the  plains  within  our  own  territory,  but  this  plan  would  neither  have  been  bo  accurate 
nor  so  rapid  as  the  other  [  220  ].  ... 

It  was  a  matter  of  urgent  importance  to  fix  a  sufficient  number  of  points  in  the  Punjab 
before  the  commencement  of  the  revenue  surveys  [  37,  273  ].  ... 

I  am  unwilling  to  incur  the  responsibility  of  allowing  the  work  to  proceed  further  without 
the  entire  concurrence  of  the  Board.  ...  The  continuance  of  the  survey  party  in  the  dominions 
of  Jammoo  may  produce  political  misunderstanding5. 

The  Maharaja  responded  most  courteously  that  he  had  heard  that  the  hilltop 
had  been  violated  by  survey  followers,  but  that  he  had  been  "satisfied  float  the 
temple  was  not  desecrated  intentionally.  The  men  were  not  aware  of  its  sacred 
character.  I. ..thought  it  needless  to  write. ..on  the  subject”4. 

Du  Yemot  report  ed  that  he  had  sent-  an  assistant  to  make  enquiries  on  the  spot 
and  make  friend!}-  contact  w  ith  the  “head  brahman  ”,  and  w  as  satisfied  that  the 
aurve}-  followers,  all  Hindus,  would  never  have  treated  a  sacred  place  with  dis¬ 
respect  [  35-6].  tYhen  Logan  took  over  charge  of  the  triangulation  the  following 
_year  he  succeeded  in  extending  the  principal  triangles  without  occupying  Trikota  ; 

Serious  objections  having  been  made. ..to  the  occupation  of  the  Bummit  of  the  Trikota 
mountain. ..I  deemed  it  desirable  to  proceed... to  the  neighbourhood  of  the  sacred  mountain  and 
endeavour  to  find  some  other  point  that  could  be  substituted  for  it.  ...  Difficulty. ..experienced 
in  selecting  a  Btation  in  advance  of  Samnnbhanj... obliged  me  to  devote  14  days  to  an  examina¬ 
tion  of  the  country  before  I  found  b  suitable  point  for  extending  the  Beries  westward  [  36—7  ]5. 

Kasmyth  suspected  that  the  damage  to  his  station  marks  at  Trimbak  and 
elsewhere  [  470  ]  had  been  carried  out  or  inspired  by  followers  of  the  Shrank  com¬ 
munity,  who  had  protested  to  the  Political  Agent  against  the  occupation  of  their 
eacred*  lull  Shetrunja  that  lay  20  miles  to  the  south-west  of  Trimbak6.  They  were 
followers  of  the  Jain  religion,  and. ..have  their  most  holy  place,  ...  commonly  known  by  the 
name  of  Shutroonjaya  mountain. ..in  the  vicinity  of  PoLitana  in  the  province  of  Kathiawar.  It 

1  DDn.  543  (  24  ),  to  Supt.  Simla  States,  4-3-50.  •  LDb.  493  (  294  ),  23-4— 50;  *  DI>n.  542  (  14  J 

£4—4-50.  ‘  DDn.  626  {  278-9  ),  from, HJt.  to  fid.  of  Admin.,  8-5-50.  *  DDn.  503  (  235  ),  to  SG.,  J  2-7-61. 

•  1  971  ft.  above  aea  ;  nr.  Palilalia,  25  in.  sw.  faf  Bhaunagar  ;  r.  Edlhiawir  Qaz.  (  47-8  ). 
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ie  hold  as  holy  and  an  sacred  by  the  Jains  as  is  Jerusalem  held  by  the  Christians  and  Mecca  by 
the  Mohammedans.  Upon  this  mountain  there  are  numerous. ..temples  erected. ..by  the  Shra- 
wicks.  ...  They  ascend  it  only  to  offer  their  prayers,  ...  and. ..nobody,  not  even  themselves, 
are  allowed  to  stay  there  between  sunset  and  sunrise.  '.. 

A  few  days  ago  one  Mr.  Smith  [  Nasmyth  ]  a  gentleman  belonging  to  the  trigonometrical 
surveying  department  pitohed  a  tent  on  the. .holy  mountain,  ...  and  stayed  there  throe  or  four 
whole  days,  ...  moving  in  the  sacred  plaoe  with  his  shoes  on,  eating  animal  food,  etc.  The... 
said  gentleman  has  obtained  an  order. ..to  build  a  tower  for  observations... near  a  temple.  ... 

Your. ..memorialists  beg. ..that  the  proposed  tower  may  be  prevented  from  being  erected,  ... 
and  that  in  future  no  European  gentleman  may  interfere  with  the  most  holy  nountainh. 

Nasmyth  ropliod  that  he  had  been  very  careful  to  obtain  permission  from  the 
Jains  before  setting  up  his  station,  and  that  he  had  complied  with  all  their  con¬ 
ditions,  sleeping  in  a  small  room  set  aside  for  muslim  guards  and  having  his  food 
cooked  at  the  bottom  of  the  hill.  In  spite  of  this  he  was  continual!}'  period  upon 
whilst  carrying  on  his  observations  which  he  had,  however,  managed  to  complete. 
The  Political  Agent  was  able  to  pacify  the  Shravah,  leaders  and  pointed  out  that 
not  only  did  the  Jains  maintain  a  strong  guard  of  Muhammadans  at  the  temples, 
but  that  the  grass  on  the  hill  was  regularly  cut  by  the  Bhilss. 


Ajrmed  Assaults 

In  some  parts  of  the  country  it  was  necessary  for  surveyors  to  have  small  guards, 
either  regular  sepoys  or  armed  civilian  barkandaz,  that  were  specially  desirable  for 
the  protection  of  signallers  or  messengers  with  post  or  treasure  [  376-8  ].  Du  Yornet 
reports  an  incident  in  Oudh  where  there  was  little  control  over  ou thing  areas.  - 

A  guard  consisting  of  a  havildar  and  6  barkandazes  accompanied  by  4  lascars  proceeding 
from  my  camp  to  escort  pay  from  the  Residency  at  Lucknow  was  attacked  at  Bilgain  by  the 
zemindar  of  that  place  -with  about  two  hundred  of  his  retainers,  armed  with  clubs,  Bwords, 
etc.,  he  and  his  son  being  the  principal  actors.  ... 

It  appears  that  a  barkandaz  was  siezed  by  a  dog  of  the  zemindar’s  on  passing  his  door, 
that  he  beat  it  off  with  a  stick,  and  that  it  ran  howling  into  the  house,  whence  the  zemindar’s 
8on...came  out,  and  calling  men  to  his  assistance  siezed  and  beat  the  men  most  severely.  The 
father.. .and  son. ..being  assisted  by  near  two  hundred  men,  it  was  impossible  for  the  guard, 
armed  with  swords,  to  defend  themselves.  ...  The  former  siezed  them,  having  administered 
punishment,  ...  bound  them,  and  then  finding  by  their  breastplates  that  they  were  the  Hon’ble 
Company’s  servants,  they  became  alarmed  and  consulted. ..whether  it  were  not  better  to  kill 
the  men  and  destroy  their  breastplates.  ...  After  holding  the  party  close  prisoners  two  days, 
1..  and  having  threatened,  passing  swords  over  their  necks  and  drawing  their  bows  at  them, 
they  on  the  tliird  day  set  them  loose,  having  first  extorted  a  raj-i-namah,  whioh  appears — 
according  to  the  usages  of  Oude — sufficient  to  protect  them  [  376]’. 

Such  incidents  were  more  frequent  in  thickly  populated  districts  than  in  frontier 
areas  where  people  were,  on  the  whole,  quite  friendly  if  tactfully  dealt  with.  Waugh 
records  his  meeting  with  the  frontier  people  between  Sikkim  and  Nepal  [  83  ]  ; 

After  obtaining  the  consent  of  the  Bengal  Government  it  was  found. ..that  the  Nepalese 
had  taken  alarm,  for  as  my  station. ..stood  exactly  on  the  border  line  of  the  two  States  it  was 
deemed  an  encroachment,  and  the  consent  of  the  Nepalese  Government  became  necessary. 

This  Dr.  Campbell  was  kind  enough  to  arrange  for  me,  ...  but  when  my  advance  party 
under  Mr.  Lawrence  at  length  started  with  the  sanction  of  the  Nepalese  Government,  they 
were  opposed  by  a  large  party  of  the  Sikkim  people.  After  a  long  parley  this  obstacle  was 
evaded  by  taking  a  more  circuitous  route,  and  as  Dr.  Campbell... soon  succeeded  in  removing 
their  repugnance,  my  party  at  length  occupied  the  desired  position  at  Tonglo.  ... 

During  my  encampment  there  all  travellers  were  hospitably  entertained,  and  every  effort 
made  to  promote  a  friendly  feeling  with  the  tribes.  Several  spys  also  oame  from  the  Nepal 
side.  These  were  kindly  received  ;  the  instruments  were  shewn  to  them,  and  every  explana¬ 
tion  afforded.  ...  After  this  no  opposition  was  offered4.  , 
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•  In  November  1849  Du  Yernet’s  party  on  the  North-West  longitudinal  Beriea 
was  caught  up  by  the  local  risings  which  accompanied  the  outbreak  of  the  Becond 
Sikh  War  [  35  "],  and  he  reported  bn  30th  November  that'  7 

the  whole  valley  of  the  Soan  being  in  a  state  of  insurrection,  and  held  by  parties  of  the  enemy, 
I  have  retired  to  Kalka.  ...  The  insurrection  extended  the  whole  length  of  the  vallej’  on  the 
26th,  and  two  of  my  parties  of  lampmen  going  to  Baraol1  and  Bonabola  never  reached  their 
destination.  Mr.  Blewitt  was  at  Bonabola  and  marched  for  Rohan. ..on  the  ,26th  ;  ahould 
necessity  require  -he  will  retire  to  Ludiana.  Mr.  C.  Olliver.. .between  Arab  and  Mokhaira 
being  off  the  high  road  has  probably  escaped.  ...  Mr.  Mulheran  at  Bilaspur  I  have  directed 
come  within  to  the  Company’s  boundary,  and  Mr.  Keelan,  I  believe,  is  at.. .Baiba  Hati1. 

As  a  matter  of  fact  Olliver  was  in  the  thick  of  the  trouble  and  he  ’wrote  to  the 
Surveyor  General  that  while  camped  at  the  village  of  Amoha,  on  the  25th 
my  camp... was  attacked  by  a  party  of  limed  Sing’s  horse  ;  my  property  with  that  of  the  men 
plundered,  and  myself  made  a  prisoner  and  sent  on  to  the  village  of  Krot,  the  seal  of  the  Rajah. 
On  the  1st  instant  I  was  brought  on  to  Amb  which  on  the  morning  of  the  2nd  was  taken  by  the 
British  troops  and  myself  set  at  liberty.  •  "  '  '  - 

■  '  The  12-inch  theodolite. ..has. ..been  seriously  injured  ;  its  level  {  vertical  )  is  broken,  and  the 
limb. ..bent.  Its  stand  too  is  missing.  Two  heliotropes  and  a  telescope  had  previously  been 
detached  by  me,  and. ..the  men  to  whom  they  had  been  given  Btarted  for  Debra. ..on  the  evening 
T  was  made  prisoner.  Having  now  no  tents  or  clothing,  in  fact,  having  nothing  whatever 
excepting  two  logbooks  and  the  clothes  I  have  on,  I  propose  starting  for  Dehra  to  refit  myself.  ... 
Being  ignorant  of  Captain  Du  Veraet’s  address,  I.. .write  to  you  direct*. 

,  To  Du  Yernet.  he  gives  further  details  ;  , 

At  the  village  of  Amoha  in  the  Jaswan  vallej'  my  camp  was  suddenly  attacked  by  about 
100  horsemen  and  foot-soldiers,  all  well  armed  with  swords  and  matchlocks  ;  myself  made  a 
prisoner,  and  mj’  escort.. .of  1  naik  and  4  sepoys  of  the  Sirmoor  Battalion... stripped  of  every¬ 
thing  ;  their  arms  and  accoutrements. ..all  taken,  -..  and  they  themselves  maltreated.  ...vu-;  -r 
'  My  camp  was  pitched  far  from  the  water,  and  all  the  people. -.were  obliged  to  cook  their 
victuals  at  some  distance  from  the  tents.-...  The  sepoys  had  barely  time  to  lay  down  their 
cooking  utensils  when  they  found  themselves  surrounded,  and  without  even  a  chance  of  defend¬ 
ing  themselves.  ...  I  desired  the  naik  to  get  his  four  men  together  and  escape  under  cover  of 
darkness  to  Hoshiarpur  and  report-  himself  to  the  Officer  Commanding  there*-  ■ 

The  party  resumed  work  towards  the  end  of  January,  and  in  due  course  Govern¬ 
ment  granted  compensation  for  the  losses  Incurred — -Its.  817-1-10  to  the  Surveyor 
General  for  Government  property  and  Rs.  800  to  Olliver  for  personal  losses5  {  413]. 

'  During  the  four  years  of  his  survey  of  Peshawar  [214-7]  Jamek  Walker 
avoided  all  conflict  with  the  border  tribes,  tactfully  retreating  or  abandoning  forward 
plans  whenever  opposition  threatened.  His  work  was,  writes  the  Surveyor  General, 
of  a  most  interesting  description,  and  attended  with  great,  risk.  He  had  frequently  to  obtain 
access  to  his  stations  by  causing  diversions  to  draw  off  attention  for  a  limited  time,  during 
which  he  had  to  take  his  observations,  and  then  ride  hard  for  life.  Bj'  admirable  tact  and 
management  as  well  as  cultivating  friendly  relations,  ...  he  succeeded  in  conducting  his  work 
without  collision,  and  with  only  a  single  accident,  on  which  occasion  his  native  groom  was 
killed6.  •  l 

Walker  lumsclf  tells  of  working  near 

ihe  tribe  of  Affreedie  who  occupy  the  centre  and  western  portions  of  the  same  ranges"  ....  To 
^;o  into  their  country  excepting  bj' force  is  never  possible  for  a  European,  and  "is  at  all  time 
dangerous  for  a  native.  ...  It  is  dangerous  to  be  near  them.  ...  I  should  not  have  been  justi¬ 
fied  in  remaining  longer  than  absolutely  necessarj’  in  such  a  district7. 

The  valley  of  Ranizai  was  reconnoitred  wilh  considerable  difficulty  and  danger.  Its 
inhabitants  were  most  jealous  of  the  approach  or  a  European.  ...  The  survey  "had  therefore  to 
be  made  cautiously  from  distant  stations,  one  or  which  was. ..a  mound  in  the  plains  east  of 
Shakote.  At  this  mound  some  risk  was  incurred,  for  the  Ranizai’B  supported  by  their  neigh¬ 
bours  the  Swatteos,  turned  out  in  considerable  force  to  oppose  the  advance  of  the  Beringhis 
into  their  valley,  and  by  opening  a  matchlock  fire  upon, the  party  brought  the  reconnaissance 
to  an  abrupt  termination®. 
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The  Kookikheyl  and  Bussikhoyl  Affreediee  are  respectively  located  noar  the  mouths  of  the 
Khyber  and  Kohat  passes.  ...  There  is  little  to  show  in  maps  of  such  a  country,  and. ..that 
little  was  obtained  with  considerable  difficulty.  ...  The  operations  of  the  surveyor  were 
watched  with  great  jealousy,  and  on  three  occasions  had  to  be  terminated  abruptly  because 
the  Affreodies  turned  out  in  numbers  and  opposed  all  further  advance  into  their  country1. 

In  February  1852,  William  James  took  up  a  line  of  ^triangles  to  cross  the  Indus 
and  connect  up  Walker’s  survey  [  37,  215  ],  and  narrates  that  he  had  been  advised 
to  proceed  direct  to  the  neighbourhood  of  Kapoor  Gurhi  in  Eusofzahi  to  have  an  interview  with' 
Captain  Lumsden,  the  Depy.  Commissioner  of  that  district,  before  commencing  the  work*. 

An  escort,  ...  35  foot  soldiers  of  the  Guide  Corps  and  6  local  horsemen,  had  been  appointed 
to  my  party  with  which  I  proceeded  to  Toroo  about  6  miles  west  of  Kapoor  Gurhi,  and  waited 
upon  Captn.  Lumsden.  ...  I  was  informed  by  him  that.. .the  only  place  at  which  he  appre¬ 
hended  danger. ..was. ..in  the  neighbourhood  of  Tukti  Bahi.  ... 

As  it  was  desirable  to  me  to  visit  this  point  before  going  further,  and  the  escort  with  me 
being. ..too  small  for  the  protection  of  my  party,  ...  Captn.  L... .ordered  a  troop  of  the  Guide 
Corps. ..to  move  out  to  Goojurgirhi,  the  village  nearest  to  Tukti  Bahi.  The  rise  of  a  mountain 
stream  near  which  Captn.  L.  as  well  as  myself  were  pitched  that  night... rendered  it  impracti¬ 
cable  for  me  to  proceed  the  next  day  to  Goojurgurhj,  and. ..induced  me  to  march  on  to 
Peshawar,  merely  leaving  a  party  with  a  heliotrope  to  proceed  to  Tukti  Bahi.  ... 

A  rumour  having  got  abroad  of  a  6ahib  engaged  on  some  important  duty  being  on  a  visit 
to  Tukti  Bahi,  a  part}' of  the  Swat  horsemen,  ...about  120,  came  down  by  night  on  the  troop.  ... 
This  party  came  up  between  one  and  two  o’clock  in  the  morning,  prepared  with  stratagem  as 
well  as  force,  for  being  challenged  by  the  sentry  the  men  in  advance  replied  "Sahib”  and 
"Come  on”.  The  resildar  with  the  troop,  happening  to  be  awake  at  the  time,  came  out,  as 
he  supposed,  to  receive  me,  but  was  quick!}’  undeceived  on  perceiving  the  lighted  matches  of 
the  advancing  body,  being  well  aware  that  no  British  troops  betrayed  their  presence  thus. 
He. ..rushed  back  to  seize  his  arms  giving  the  alarm. 

The  few  that  were  awake  had  to  make  a  desperate  stand  against  the  enemy  who,  firing  a 
volley  directed  principally  at  the  risaldar’a  tent,  rode  into  the  camp  cutting  about  on  all  sides. 
The  affray  lasted  till  daybreak,  hut  owing  to  the  darkness  the  only  casualties. ..on  the  side  of 
the  troop  were. .-three  sowars  and  five  syces.  Those  on  the  side  of  the  enemy  could  not 
be  ascertained,  ...  [  they  ]  having  succeeded  in  carrying  off  their  dead  and  wounded3. 

On  hearing  of  this  incident  Government  ordered  the  suspension  of  the  triangulation, 
but  by  the  time  the  orders  arrived,  James  had  closed  his  connection. 

On  the  Derajat  survey,  1855-60,  which  covered  the  strip  of  plain  between  the 
right  bank  of  the  Indus  and  the  tribal  hills  to  the  west  running  south  from  Dera 
Ismail  Khan,  Johnstone  was  equally  successful  in  surveying  the  whole  line  of 
frontier  without  serious  collision  with  the  tribes  [  218-9  ]. 

Godwin  Austen  had  a  narrow  escape  from  a  vicious  assault  when  surveying 
beyond  Jammu  in  1858.  His  area  was  perfectly  quiet  and  the  people  generally 
friendly,  but  there  was  a  brahman  village,  Siri,  which  lay  under  official  disgrace; 

If  Austen  had  known  [  writes  Montgomerie  ]  what  sort  of  village  he  had. ..to  deal  with, 
he  would  have  avoided  all  trouble  by  not  going  into  the  place  himself.  He  thought  it  waa 
like  any  other.  I  think  the  survey  is  generally  popular  with  the  people  ;  they  like  our  regular 
payments.  Wherever  we  go  they  seem  glad  to  hear  of  its  progress.  It  is  only  some  of  the  petty 
officials. ..who  occasionally. ..make  difficulties.  ...  The  district  in  which  Austen  was  working... 
has  been  visited  by  several  surveyors,  and  Lieut.  Austen  worked  there  for  a  short  time,  and  so 
did  myself, ‘and  I  feel  sure  that  the  attack  was  an  exceptional  show  of  feeling4. 

An  enquiry'  waa  hold  at  the  request  of  the  Maharaja  by  the  Deputy  Commis¬ 
sioner  of  Sialkot,  who  found  that  on  the  2nd  November  1858  Lieutenant  Austen 
entered  the  village  of  Siri  with  two  followers. ..a  private  servant  Bnd...a  guide,  and  askod 
the  village  headman.  Bam  Kishon,  for  a  guide  to  show  the  way  to  Adumpore.  The  headman 
refused,  and. ..abused  the  officer.  ...  Ho  immediately  afterwards  called  on  the  inhabitants  to 
expel  Lieutenant  Austen  from  the  village.  A  Bcuffie  ensued  in  which  Lieutenant  Austen  was 
severely  beaten,  and  left  Benseless  on  the  ground  at  some  distance  from  Siri.  ... 

..  The  five  villagers  who  were  sent  in  to  Sialkote  by  the  Maharaja  to  answer  this  enquiry...', 
deny  all  knowledge  of  the  matter,  but  Lieut.  Austen  identified  Ram  Kishon  as  the  man  whom 
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he  first  addressed,  who  refused  to  render  aid,  and  who  incited  the  villagers  to  attack  the  English 
officer.  ...  As  the  villagers  themselveB  Tender  no  explanation,  theChief  Commissioner  finds  it 
difficult  to  decide  as  to  the  real  oircumslanoes.  ... -There  is  no  doubt,  however,  that  Lieutenant 
Austen  was  grievously  maltreated,  and  considering  that  the  Maharaja  has  already  caused  the 
village  of  Siri  to  be  destroyed,  ...theChief  Commissioner  deems  that  it  will  suffice  to  send  the 
prisoners  back  to  Jummoo  with  a  recommendation. ..that  Ham  Kishen  be  imprisoned  for  one 
year,  and...[  two  others]  for  six  months  each. 

The  Chief  Commissioner  further  ashed  that  the  Maharaja  should  depute  “an 
intelligent  native  officer  with  two  or  three  sepoys  to  accompany  Lieutenant  Austen 
or  any  other  officor  who  may  be  surveying  His  Highness’s  Dominions”  and  also 
desired  that  requests  for  aid  should  invariably  be  made  through  the  Maharajah 
officers,  and  not  direct  to  the  villagers1. 


j  •  .  .  Cittl  Aid:  British  Districts  .. . 

’  As  servants  of  the'  Supreme  Government  employed  on  national  duty  it  was 
essential  that  surveyors  should  maintain  close  relations  both  with  local  district 
officials  and  with  Political  officers  representing  the  central  government  with  Indian 
States.  On  the  other  hand  the  revenue  surveyors  were  servants  of  the  provincial 
governments  working  in  close  co-operation  with  district  officials,  and  their  work 
seldom  extended  beyond  certain  definite  regulation  districts.  . 

Topographical  surveys  were  as  a  rule  organized  by7  geographical  areas,  and  not 
necessarily-  restricted  to  local  boundaries,  though  these  were  an  important  object 
of  their  attention.  Trigonometrical  surveyors,  however,  had  no  professional  con¬ 
cern  with  provincial  or  political  boundaries,  but  worked  from  one  geographical 
point  to  another.  They  were  constantly  crossing  administrative  borders  and  it  was 
not  always  easy  to  maintain  close  contact  with  local  officers.  The  following  instruc¬ 
tions  which  the  Surveyor  General  sent  to  Garforth  on  the  Gora  series  through  western 
Bihar  were  those  normally  ruling  in  every  trigonometrical  party; 

The  Collect-or.. .atf-ends  to  these  matters,  and  to  him  our  applications  are  always  addressed.  ... 
I  shall  address  the  Government  on  the  subject  of  your  operations,  and  Tequest  that  the  necessary 
directions  may  be  given  to  the  local  authorities  to  facilitate  your  movements.  ...  I  must  be 
furnished  by  you  with. ..the  line  of  country  through  which  your  operations  will. ..pass,  and 
specifying  the  several  Commissioners  and  Collectors  whose  aid  and  protection  will  be  requi¬ 
site,  ...  in  order  that  your  parties  may  be  duly  supplied  with  provisions,  and  the  arrangements 
for  clearing  the  rays  and  compensating  the  inhabitants  may  be  facilitated2. 

For  the  Assam  series  Nicolson  asked  the  Chief  Commissioner  to  warn 
the  authorities. ..to  assist  in  the  execution  of  my  labours.  ...  As  my  advance  party  will  be  in 
Cooch  Behar  immediately,  permit  me  also  to  request. ..your  making. ..to  the  Rajah. ..such  an 
.announcement. ..and  obtaining  for  me  a  confidential  man  with  a  few  peons  from  bis  court  to 
-attend  my  camp  during  its  progress  through  his  country  for... rendering  aid  and  furnishing 
supplies  to  my  party,  of  the  strength  detailed.  ... 

1  beg  also. you  will  favour  me. ..with  a  general  parwana  in  triplicate  addressed  to  the  land¬ 
holders,  gomastahs,  and  others  of  Goalpara  District,  directing  them  to  supply  provisions—  ... 
-coolies  and  conveyances  for  carriage  of  property — and  labourers  for  building  towers  and  remov¬ 
ing  jungle,  et-c,  which  may  obstruct  the  visual  rays  of  the  principal  stat  ions.  Every  care  will  be 
taken  that. ..payment  is  made  on  the  spot3. 

It.  was  usual  for  surveyors  to  re!}1  on  local  sources  for  food  supplies  ;  there  was 
seldom  any  attempt  to  import  them.  The  Surveyor  General  writes  to  the  Collector 
whilst,  inspecting  Du  Vernet’s  camp  near  Jalpaiguri  [29,337-8]; 

I. ..found  Major  Du  Vemet’s  party... depressed  in  spirits  and  Buffering  from  sickness.  This 
is  entirely  attributable  to  the  very  inferior  food  furnished  to  them  by  the  local  authorities,  who 
in  somo  places... afford  no  assistance  whatever.  ...  The  other  day  ...the  Rajah’s  diwan.. .promised 
that  supplies  should  he  forthcoming,  but  the  provisions  having  nover  made  their  appearance 
the  members  of  ray  camp  were  obliged. ..to  put  up  with  whatever  they  could  obtain. 
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The  Bickness  now  prevailing  is  solely  attributable  to  the  unwholesomenosa  of  their  food, 
picked  up  by  chance.  ...  I. ..hope  that  you  will. ..exempt  Major  Du  Vemet’s  party  from  a 
repetition  of  the  privations  they  have  undergone  owing  to  the  want  of  co-operation  on  the 
part  of  the  local. ..authorities1. 

District  officials  further  up  the  valley  insisted  that  the  surveyors  should  make 
their  own  purchases  at  the  central  markets  and  refrain  from  harrassing  local  villagers. 
The  Assistant  Commissioner  at  Gauhati  writes  to  Lane  ; 

The  impressment  of  labourers  and  the  compulsory  supply  of  russud  [food  supplies]  is 
totally  illegal,  ...  and  I. ..would  suggest  the  advisability  of  your  drawing  the  latter  from  the 
markets  at  Gowalparah  and  Gowhattee,  ...  which  might  easily  be  managed  by  keeping  up  a 
few  boats  that  could. ..convey  the. ..supplies  to  some  ghat  [  landing  stage]  on  the  Berham- 
pootra.. .from  whence  it  might  be  conveyed  by  your  elephants.  ... 

With  regard  to  coolies,  as  it  is  impossible  in  many  parts  of  the  district  to  obtain  men  who 
are  willing  to  work  for  hire,  the  best  plan  would  ...be  to  keep  up  a  permanent  band  of  labourers 
for  cutting  jungle  and  erecting  platforms.  ...  Your  operations  should  be  carried  on'  in  the 
same  way  as  those  of  all  other  public  departments  who,  except  in  the  case  of  troops  moving 
on  the  line  of  march,  never  ask  or  expect  any  assistance  from  the  civil  authorities2. 

The  Collector  at  Goalpara  was  even  more  emphatic  ; 

I  find  you  have  issued  a  purwana  on  the  mufusil  authorities. ..ordering  them  to  supply 
coolies  and  whatever  else  may  be  required  for  your  people.  ...  I  have  directed  the  surbarakar 
...to  pay  no  attention  to  your  requisition,  and  I  have  to  request  you  will  for  the  future  refrain 
from  making  similar  calls  on  the  fiscal  officers  in  this  district.  ...  You  must  be  perfectly  well 
aware  that  you  are  wholly  unauthorized  to  assume  any  such  authority3. 

There  was  constant  difficulty  throughout  Orissa  in  procuring  supplies  and  labour. 
Saxton  in  particular  was  seriously  held  up  on  his  triangulation  along  the  coast  by 
lack  of  labour  for  jungle  clearing  [  173-4  ]•  The  salt  department  had  first  claim  on 
the  supply  of  coolies  and  Saxton  was  exasperated  at  the  lack  of  assistance,  and 
appealed  to  the  Commissioner  through  the  Deputy  Surveyor  General.  The  Com¬ 
missioner  explained  that  there  was  no  legal  authority  by  which  labour  could  be 
compelled  to  work,  even  on  full  payment  [  xn,  410-3  ]  ; 

The  Officiating  Collector  has  suggested  that. ..every  landholder  [  be  made  ]  liable  to ’punish¬ 
ment  for  refusing. ..assistance  to  every  government  officer  offering  due  remuneration,  but  this,  ... 
though  theoretically  good,  is  utterly  impracticable.  Before  it  could  be  carried  out,  the  land¬ 
holders  must  be  vested  with  powers  to  impress  labourers,  and  extort  supplies  when  not  other¬ 
wise  forthcoming,  and  the  people  must  be  subject  to  punishment  for. ..resistance  to  the  orders  of 
the  landholders.  ...  The  latter  would  use  the  powers. ..for  their  own  purposes.  ... 

Much  of  the  trouble  experienced  by  government  officers  arises  from  their  own  neglect  of 
ordinary  foresight.  If  an  officer. ..would  arrange  beforehand. ..for  the  carriage  of  necessary 
supplies,  and  their  purchase  from  time  to  time,  much  of  the  difficulties  complained  of  would 
cease.  ... 

There  is  an  incessant  cry  in  Cuttack  for  aid  of  labourers  and  supplies,  ...  the  meaning  of 
which. ..is  either  that  the  sufficient  remuneration  is  not  offered,  ...  or  is  not  paid,  to  the  people, 
or  that  they  are  apprehensive  of  not  being  paid.  The. ..Collector. ..very  properly,  refuses  to 
interfere. ..and  indeed  has  no  legal  authority  to  do  so*. 

Saxton  was  st ill  loft  with  the  feeling  that  with  more  goodwill  shown  by  the  Collector, 
and  the. right  stimulus  exercised,  landholders  and  zamindars  might  have  given 
greater  help  to  his  party6.  . 

Surveyors  suffered  much  trouble  and  delaj-  in  obtaining  official  permission  to 
fell  trees  on  their  lines  of  observation,  and  in  getting  fair  assessment  of  compen¬ 
sation  to  be  paid  [  rv,  157-60  ].  Peyton  and  Lane  had  particular  trouble  in  the 
congested  area  north  of  Calcutta  [  14-5  ]•  Villagers  wore  difficult  to  satisfy,  and  local 
officers  often  found  surveyors  high-handed  and  inconsiderate.  One  officer  asked 
whether  it  was  really  necessary  to  have  caused  "every  tree  in  the  old  graveyard 
at  Cossimbazar  to  be  destroyed,  and  the  monuments  to  be  broken  off  at  the  top”®. 

For  the  Punjab  revenue  surveyors  the  Amritsar  Commissioner  issued  a  circular 
order  laying  down  procedure  for  assessment  of  compensation  ;  ^  ^  . . 

•  r  iDDn.  643  (  72  ),  to  CoU.  Rangpore,  27-0-53.  *  DDn.  709  (  359  ),  15-10-58.  h  •  ib.'  (  308  ),  6-12-58  . 

•  PBn.  664  (  228  ),  Comnr.  CutUck  to  DSC.,  17-8-58.  •  DDn.  728  (  6  ),  Saxton  to  Collr.  Cuttack,  10-12-68. 

•DDn.  477  (  25  ),  16-10-47.  •  *  . 
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There  should  be  throe  rates  of  compensation';  ....  (  1  ),  for  trees  or  mature  age — {  2  ),  for 
trees  of  middle  age — -(-3  ),  for  young  trees.  The  circumference  of  the  stems  of  each  sort  should 

be  carefully  estimated,  and  a  common  value  applied  to  the  sum  total  of  the  results  of  each _ ~ 

The  common  value  will. ..vary  in  different  localities.  ...  In  respect  to  usefulness  the  trees 
might. .ffollow  the  order  given  : — Mango — Jaraun — Tallee— Beree — Toot — Phoolee — Kukur  • 

Sirs — Degh.  Banecans  and  Peepul  trees  must  be  valued  at  higher  rates1.  .  ,  ..  .  .  ^  _  .  • 

Fruit  trees  must  receive  ten  times  the  average  yield  of  a  year,  besides  the  compensation 
for  the  wood,  Trees  growing  round  wells  for  the  shelter  of  cattle,  etc.,  should  be  dealt  with 
as  Baneean  and  Peepul  treoB1. 

Ctvu,  Aid:  Indian  States  _  ’ 

Both  Bambton  .and  Mackenzie  had  occasional]}-  Buffered  obstruction  from  local 
officials,  or  independent  poligars  when  working  in  Mysore  or  the  territories  of  the 
NizAm  [  ii,  366-72  3.  In  1845,  Waugh  writes  to  the  Resident  in  Hyderabad,  asking 
for  stronger  support  for  Morland’s  survey,  in  which  •  ’v  '  '  >.  ■ 

operations  have  of  late  been  seriously  retarded  by. ..hostility  and  ill-feeling  on  the  part  of  the 
inliabitants  of  the  Bassim  Circar,  and  owing  to  the  absence  of  requisite. ..cooperation  of  the 
local  authorities.  From  my  experience  in  that  part  of  the  country,  I. ..believe  that  the. ..in¬ 
habitants. ..are  avery  amiable  and  obliging  race  of  people,  loyally  disposed  towards  their  own 
Government  and  their  British  allies,  but  the  followers  of  the  native  officials  and  chiefs  are  a 
turbulent  set.,  composed  of  Arabs. ..and. ..adventurers  from  Hindustan  and  other  parte  of  the 
world.  ...  '  '  ■  ■  ■  '  —  ;  "  -  , 

It  is. ..always  good  policy  on  the  part  of  the  surveyor  to  cultivate  amicable  relations  with 
the  aristocracy  of  the  country  in  order  to  avoid  the  opposition  of  their  servant*.  ...  It  is  in¬ 
advisable  to  leave  the  field,  because  it  is  only  by  showing  a  determination  to  remain  in  spite 
of  all  opposition  that  such  people  begin  to  find  out  the  futility  of  offering  opposition.  I  am 
afraid. ..that  Captain  Morland’s  retirement  into  cantonments  is  a. ..triumph  to  his  opponents,  and 
will  render  it  difficult  to  re-establish  himself  with  the  people  of  Bassim  Circar3. 

When  the  Surveyor  General  called  for  assistance  in  the  Darjeeling  Hills,  Dr. 
Campbell,  who  combined  the  duties  of  Superintendent  of  Darjeeling  and  Political 
Agent  for  Sikkim  [83,473],  was  at  first  alarmed  by  the  size  of  the  party,  but  later 
agreed  to  meet  all  survey  requirements  within  the  limits  of  British  territory  ; 
but  in  Sikkim  I  have  no  powers  or  authority  that  can  be  useful  to  you.  ...  I  have  obtained  the 
sanction  of  the  Government  of  Bengal  to  address  the  Rnja  on  the  subject.  ... 

As  regards  operations  in  the  Darjeeling  territory,  I  shall  be  ready  at  once  to  meet  your 
wishes  in  procuring  men  to  clear  paths,  and  in. ..provisioning  the  persons  so  employed  and  your 
own  people.  I  can  also  procure  for  you  the  services  of  a  working  party  of  the  local  sappers.  ... 

I  should  like  to  have  8  or  10  days  previous  notice. ..as  it  takes  some  time  to  collect  the 
best  description  of  men,  ...  to  erect  shelter  for  them,  and  a  place  to  store  their  food4. 

Du  Vernet’s  assistants  had  much  trouble  when  working  through  the  numerous 
small  Simla  Hill  States5.  After  Dyer’s  trouble  of  1  849-50  [  471  ],  Du  Vernet.  asked 
the  Superintendent,  to  arrange  adequate  facilities  for  the  following  season  ; 

The. ..success  of  the  work. ..will  very  much  depend  on  the  assistance  they  receive  from 
native  authorities  in  charge  of  districts  and  the  native  princes  of  hill  stat-es.  It  is. ..of  first 
importance  that  these  persons  Bhould  understand  the  object  of  the  survey — which  is  entirely 
topographical — and  the  necessity  of  affording  every  aid  in  their  power. ..fumisliing  supplies — 
proper  persons  to  point  out  boundaries  of  districts — and  correct  lists  of  villages — ...also  two 
chaprasis  to  attend  each  camp  to  procure  supplies*. 

He  offered  to  meet  the  pay-  of  these  local  chnjtrasis,  recovering  it  in  the  party 
contingent  bills  ;  “without  their  assistance  to  carry  out  your  orders,  parlies  would 
be  brought  into  collision  with  villagers  were  they  to  attempt  to  procure  supplies 
or... guides  ”7.  He  was  appalled  at  the  prices  demanded  in  the  upper  Sutlej  valley, 
.and  appealed  to  the  Surveyor  General  [  203-4  ]  > 

1  mango,  mangifera  indica — -jaman  or  cugtnia  jambolana — tali  or  f  hirlurm,  dall>crgia  sissoo — bar,  zizyphus 
jujula — tut  or  mulberry,  morua  albapl.ulai,  — jibuslai  or  acacia  modcsta — hilar  or  babul,  acacia  aralica  — 
tins,  aVdzzia  Icblel— Parker.  *DDn.  040  (  329  )  23-2-59.  *DDn.  453  (  24C  ).  June  1845.  ■*  DDn. 

4G3  (413  419),  7-4  13  4  -47.  ‘oicluding  Sirmur  and  Ra-iliahr,  27  indej>endent  Btatoe  had  total  are* 
jnst  over  1,000  sq.  miles;  cf.  Simla  Bill  Stales.  •  DDn.  COS  (  22  ),  4-10^50.  » ib.  (  113  ),  SI-1—51. 
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Unless  provisions  win  bo  had  in  my  enmp  nt  rates  Buitod  to  tho  pay  of  native  establishments... 
■work  in  tho  direction  of  tho  Sutlego  must  cease.  Tile  price  of  grain  about  Rampur  in  Bussawah 
I  expected  would  bo  about  20  Boors  for  tho  rupoo,  and  when  I  arrived  at  that  place  it  was  selling 
at  24  Beers  for  tho  rupoo.  But. ..sixteen  Boors  only  wore  allowed  for  my  camp. ..and  only  one 
man  was  permitted  to  supply  my  camp.  ... 

The  whole  of  my  paliaroOB  deserted.  ...  I  represented  the  unreasonableness  of  taxing  my 
people  for  tho  benefit  of  a  buniah,  and  that  if  the  waqi)  would  not  order  the  supply  of  my  camp 
at  the  usual  bazar  rates,  the  whole  of  my  servants  would  run  away.  The  result  has  been  that 
particular  orders  are  issued  to  supply  me  at  the  nirrik  fixed  for  bungalows,  and  at  this  place 
(  Sarawan  )  my  camp  is  served  at  14  seers  for  the  rupee,  with  a  deduction  of  one  seer  in  12, 
tho  seer  weighing  77  instead  of  84  Company’s  rupees. 

On  advance  towards  Chini  I  am  to  be.  allowed  12  seers,  and  at  Chini  7  seers,  beyond  which 
place. ..flour  will  be  much  dearer.  ...  Neverthless  cultivation  is  abundant.  ... 

The  hill  men. ..have  declared  their  determination  to  decamp  if  I  would  not  increase  their 
pay.  ...  At.f.a  at  Dehra  sells  at  thirty  seers  for  tho  rupee’. 

The  necessity  of  increasing  the  pay  of  native  establishments  whilst  in  the  hills  involves 
additional  expeases  that  will  fall  unequally  on  my  sub-assistants,  those  to  whom  the  most 
difficult  work  is  assigned  having  abo  to  incur  the  greatest  expense.  In  regulating  the  hill 
allowance  [  35,  375  ]  it  was  supposed  that  hillmen  could  be  hired  at  four  rupees  per  mensem, 
but. ..they  refuse  to  serve  though  they  receive  six.  ... 

I  have  guaranteed  that  whenever  at  a  in  my  camp  is  leas  than  16  Company’s  seers  for  the 
rupee,  the  difference  shall  be  made  good  to  every  servant  in  camp  at  the  rate  of  1£  seers  per 
man  per  diem,  which  has  given  general  satisfaction2. 

Tliis  arrangement  was  in  due  course  approved  by  Government. 

The  Superintendent  justified  these  high  prices  ;  • 

In  a  thinly  populated  and  ill-cultivated  country  like  Bussahir  suppLie's  must  ever  remain 
Bcarce  and. ..dear  [in,  41-3  ],  but.. .it  would  be  highly  improper  for  me  t-o  require  that  the 
people  should  dispose  of  their  stores  and  property  at  arbitrary  rates  fixed  by  me,  and  other 
than  what  they  themselves  consider  fair  remuneration,  even  for  tho  supply  of  parties  employed..; 
in.. .important  public  duty.  ...  The  only  interference  on  my  part. ..has  been  tho  signing... lists 
of  prices.  ...  These. ..were  of  course  not  fixed  by  ine,  but  by  the  traders  themselves.  ... 

,  An  the  party  of  Captain  Du  Vernet  advances  further  into  tho  interior,  supplies  must... 
become  scarcer  and  dearer,  and  it  is  impossible  to  prevent  this.  All  that  I  can  do  is  to  endeavour 
to  Becure  for  Captain  Du  Vernet  every  facility  for  making  his  own  arrangements  with  the 
people. ..for  supplies,  and  to  prevent  all  interference  on  the  part,  of  tho  rapacious  authorities 
of  tho  country  in  enhancing  for  their  own  personal  advantage  the  prices  of  all  articles.  ... 

'  I  have  deputed  a  confidential  man  to  attend  Captain  Du  Yemet’s  camp3. 

Ab  a  general  rule  local  people  were  quite  ready  to  assist  so  long  as  they  were 
properly  paid.  Chaprasis  wearing  official  badges  were  definitely  useful  but  in  areas 
where  there  was  genuine  scarcity  local  officials  could  give  hut  little  help.  When 
Strange  complained  that  he  was  left  "to  carry  on  tho  work  in  a  most  difficult 
country  as  best  I  might”[38-g,  483],  the  Surveyor  General  observed  that 
with  rare  exceptions,  I  have  never  found  any  disposition  on  the  part  of  civil  '  authorities  to 
render  assistance.  ...  The  best  way  is  to  place  little  reliance  on  such  uncertain  aid.  Under 
similar  circumstances  I  used  to  despatch  betimes  a  trustworthy  man  of  tho  establisliment  to 
recruit  the  bearers  required4  [  in,  410-1,  418  ]. 

There  were  indeed  many  areas  where  no  local  help  could  be  expoctod,  and  where 
it  was  imperative  for  the  surveyor  to  equip  himself  beforehand  with  everytliing 
that  he  might  want.  A  local  police  officer  told  Strange  that  in  parts  of  Sind  where 
inhabitants  consisted  only  of  herdsmen,  I  found  it  almost  impossible  to  get  hold  of  a  labourer 
to  bring  tho  little  water  I  require  for  my  camp,  and  if  was  with  tho  greatest  difficulty,  that 
I  could  get  a  few  men  to  carry  my  guns  out  shooting.  I  should  think  that  it  was  utterly  im¬ 
possible  to  got  any  of  tho  people  of  tho  country  to  do  beggaries  work,  and  tliat  it  is  just  a 
ohance  whothor  there  are  any  pooplo,  as  there  are  no  permanent  villages,  Riid  tho  movements 
of  the  different  tribes  depend  entire!}-  on  there  being  a  supply  of  water.  ...  Tho  people... 
subsist  almost  entirely  on  milk,  which  is  the  only  article  of  food  procurable  there5. 

When  permission  was  obtained  for  Du  Vernet  to  carry  the  North-West  longi¬ 
tudinal  series  through  the  territories  of  the  Maharaja  of  Jammu,  it  was  carefully 

■  '  ift  co/irno  wheat  flour.  1  DDn.  (130),  11-1*51.  1  DDn.  544  (49i),  Supt.  Simla  States  9 

to  80.,  30-4-51.  4  DDn.  610  (  ififl  ),  23  -0  -51.  •  DDn.  620  (  4  ),  21-10  -53. 
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explained  that  the  purpose  was  “to  secure  the  moans  of  completing  the  surrey  of 
our  own  territory,  and  not  to  obtain  a  map  of  his”.  The  surveyors  were  “not  to 
require  the  names  of’  villages,  or  any  information. ..respecting  places  beyond  our 
own  frontier  [  35  ]”J.  Du  Vemet  was  told  tliat  the  Maharaja  would  depute  •  1  - 
a  trustworthy  man  as  his  represent  ative  and  a  sufficient  guard.  So 'long  as  the  Maharaja  is 
in  Caslunero,  or  is  Loo  far  distant  from  you  to  allow  of  read}-  reference,  you  had  better  address 
your  communications  to  his  eon,  Mian  Rumbeer  Singh,  at  Jummoo,  sending  copies. ,:for  the 
information  of  the  Board.  Copies  of  the. ..form  of  address. ..to  both  the  Maharaja  and  his  boh 
are  herewith  enclosed.  ...  You  will  enforce  strict-  attention  to  them  on  your  moonshee,  as 
such  matters  are  viewed  in  a  very  grave  light  by  native  princ,e9  [471  ]2. 

The  troublesome  affair  of  Trikota  Hill  was  taken  more  seriously  by  the  British 
authorities  at  Baliore  than  by’  the  Maharaja  at  Jammu  [  35—6,  472  ]. 

Lane  received  an  unexpected  welcome  when  he  visited  Patiala  in  1855  to  resume 
work  on  the  Rabun  series  [  50].  He  marched  in  on  the  morning  of  29th  October  ; 

Although  so  far  back  as  the  29th  Septr.,  3  had  addressed  the  Commissioner  and  Superin¬ 
tendent  Cis-Sutlej  States,  soliciting  aid  in  furtherance  of  our  operations  through  Pattiala 
territory,  yet  up  to  our  arrival  at  Shekupur,  having  received  no  answer,  3  deemed  it  advisable... 
to  address  His  Highness  the  Maharaja  direct,  and  did  so. ..in  the  true  eastern  style.  The 
result  was  that  that-  same  night  a  waqeel  from  His  Highness  was  announced  in  our  camp,  who 
next  morning  accompanied  us  through  the  city  to  our  encampment  on  the  other  side. 

His  Highness  had  started  off  the  same  morning  in  company  with. ..the  Deputy  Commis¬ 
sioner. ..on  a  shooting  excursion.  On  our  arrival  at  our  encampment. ..one  of  His  HjghneBaee 
infantry  regiments  was  found  already  drawn  up  in  review  order.  Presently  the  corps  was 
put  through  all  its  evolutions,  and  out  of  court-esy  for  the  attention  evinced,  3  witnessed 
standing  all  the  varied  manoevres,  and  at  the  conclusion  expressed  high  gratification  on  the 
discipline  of  the  corps  and  the  honour  done  me.  ... 

The  wakeel  who  escorted  us  through  the  city  stated  that  his  brother  would  at  tend  our 
camp  by  order  of  His  Highness,  ...  and  afford  all  requisite  assistance  during  the  course  of  our 
operations  in  the  Pattiala  territory3.  ,•  . ; 

Montgomerie  started  his  survey  of  Kashmir  and  Jammu  early  in  1855  with  a 
warning  that  the  success  of  the  survey  depended  largely  on  the  goodwill  of  the 
Maharaja  and  his  servants  [  221  j.  The  extent  of  the  survey  was  to 
depend  on  the  judgement  of  the  political  authorities  and  the  opinion  of  the  Maharajah  by 
which  you  must  he  guided.  3t  is  our  object  to  carry  the  survey  as  far  as  practicable,  and... 
to  obtain  the  means  of  rectifying  our  imperfect  geographical  knowledge  of  the  regions  beyond 
British  influence  ;  but. ..it-  will  neither  answer  to  risk  the  safety  of  the  party  nor  to  entangle 
Government  in  political  complications*  [  237—8]. 

.  Some  five  years  earlier  the  British  authorities  at  Lahore  had  issued  rules  for  the 
behaviour  of  visitors  to  Kashmir  ; 

Coolies  to  be  settled  with, .daily,  and  to  receive  3  Company’s  annas  for  every  march  of 
ten  miles,  and  half  an  anna  for  every  1$  miles  above  ten. 

Mo  interference  is  to  he  offered  to  sardars,  thanadars,  or  other  servants  or  subjects  of  the 
Maharaja,  and  no  calls  to  be  made  on  them  except  in  decided  emergencies.  ... 

If.. .a  traveller  or  his  servants  he  brought  into  contact  with  the  Maharaja,  his  son,  nephew, 
or  any  of  his  agents,  they  must-  remember  they  are  travelling  in  the  dominions  of  an  independent 
sovereign,  and  must  treat  him  and  his  officers  with  respect.  ... 

Where  there  are  bazar  or  shops,  their  servants  should  go  to  them  and  not  force  grain  dealers 
to  attend  at  their  tents.  Travellers  proceeding  to  Ladak  and  other  places  where  food  is  not 
procurable  should  take  supplies  and  carriage  with  them,  and  should  not  make  demands  on  the 
Maharaja’s  servants.  ...  Mules  are  the  best  carriage  ...and  make  travellers  independent  of 
local  aid. 

Officers  proceeding  by  way  of  Bhimber5  will  obtain  a  servant  of  Maharaja  Goolab  Singh  to 
accompany  them,  ...  Payment  of  coolies  should  not  be  made  through  them,  but  in  their  pre¬ 
sence  by  travellers  themselves8.  ^ 

'  Montgomerie  made  a  point  of  calling  on  the  Maharaja  early  every  season  to  keep 
in  personal  touch  with  him.  He  writes  after  a  three-day  wait  at  Jammu  on  his 
way  up  in  April  3  856  ;  , 
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I  n/ttr  tlin  Maharaja  yesterday  afte imoon.  Everything  -went  off  very  well,  and  the  result 
will  be  well  worth  the  few  days  that  I  lost.  I  was  getting  rather  impatient  about  it1. 

The  Surveyor  General  was  needlessly  disturbed  by  the  Maharaja’s  illness  in 
1857,  thinking  that  its  fatal  termination  might  complicate  political  relations,  and 
possibly  lead  to  the  withdrawal  of  the  survey2.  But  on  Gulab  Singh’s  death  on 
2nd  August,  he  was  peacefully  succeeded  by  his  son  Ranbir  Singh,  with  whom 
Montgomerie’s  relations  remained  just  as  cordial  as  with  his  father.  Gulab  Singh 
had  been  a  good  friend  to  the  survey  and,  writes  Montgomerie, 

even  at  the  very'  last  he  was  exerting  himself.. .to  show  that  his  expressions  of  goodwill  were 
something  more  than  mere  words.  ...  Personally  I  have  much  to  thank  the  late  Maharaja  for, 
in  the  Bteady  and  cordial  assistance  he  was  kind  enough  to  afford  me,  ...  and  I  feel  sure  that 
I  am  expressing  the  genera]  feelings  of  all  the  officers  and  assistants  under  me  when  I  Bay 
that  we  sympathise  with  His  Highness  at  the  loss  he  was  sustained.  ... 

I  would  have  sent  a  persian  document  but  doubted  the  power  of  myself  or  my  moonshie 
to  express  adequately  in  a  foreign  language  what  I  wished  to  say3. 

Ihiring  the  tragic  events  that  broke  out  in  India  nearly  three  months  before 
the  Maharaja’s  death  Kashmir  remained  entirely  peaceful,  and  Montgomerie’s 
survey  proceeded  undisturbed  [  228,  238  ] ;  the  excellent  spirit  between  the  survey 
party  and  Maharaja  Ranbir  Singh  and  his  officers  was  maintained  right  up  to  the 
close  of  the  survey. 

In  his  report  for  1860,  Montgomerie  describes  the  conquest  of  Gilgit  for  which 
Ranbir  Singh  had  made  elaborate  preparations ;  laying  in  large  supplies  of  food  at 
the  forts  of  Astor  and  Bunji  during  the  summer  of  1859  ; 

Hitherto  one  of  the  greatest,  obstacles  to. ..a  successful  attack  on  Gilgit  has  been  the  difficulty 
of  getting  supplies,  “a  email  force. ..was  sure  to  be  defeated  and  a  large  force  to  be  starved”. 
To  obviate  this  a  hundred  ponies  were  put  at  each  of  the  17  halting  places  between  Kashmir 
and  Boonjee,  ...  and  whilst  the  weather  permitted  100  miles  of  grain  were  delivered  daily.  ... 

In  June-July  of  this  year  [  1860  ]  several  detachments  of  sepoys  ware  moved  upon  Gilgit, 
mustering  finally  at  Boonjee  to  about  4,000  men.  ...  The  whole  body  then  advanced  upon 
GiJgit,  ...  the  Maharaja's  force  losing  one  man  by  the  bursting  of  a  gun,  and  the  Gilgities  leav¬ 
ing  one  dead  man  in  the  fort,  supposed  to  have  died  a  natural  death  during  the  siege.  ... 

This  successful  expedition  has  had  a  very  wholesome  effect  on  all  the  potty  tribes  lying 
between  Gilgit  and  the  Cabul  territories4. 

At  a  royal  darbar  held  at  Srinagar  to  celebrate  the  victory  there  were  delegates 
from  Chitral,  Dir,  Swat,  Kolai-Palas5,  for  the  first  time,  besides  those  from  ChiJas, 
Nagar  and  Hunza  “who  have  been  in  constant  attendance  for  some  years”. 

Among  the  minor  results  of  the  expedition  [writes  Montgomerie]  was  a  great  influx  of  pre¬ 
sents. ..from  all  the  chiefs  between  Gilgit  and  Kafirist-an.  Perhaps  the  most  valuable  in  the 
eyes  of  the  Curator  of  the  Asiatic  Society’s  museum  would  have  been  a  splendid  live  male... 
markhor.  ...-This  animal  was  introduced  into  the  full  durbar  guided  by  four  men  with  guy 
ropes.  It  was  really  a  handsome  animal,  of  a  light  fawn  colour,  in  good  condition,  with  a 
capital  pair  of  horns,  and  a  fine  long  beard.  The  top  of  the  markhor’s  head  was  perhaps 
five  feet  from  the  ground,  the  horns  towering  up  above  all  the  men  in  attendance.  The 
keepers... evidently  held  him  in  the  greatest  respect  though  he  had  been  a  captive  for  at  least  two 
months.  The  markhor  was  a  present  from  the  chiefs  of  Klholi-PaJus  on  the  Indus'. 

The  Chilases  sent  in  some  very  fine  half-domesticated  goats,  a  part  of  which  the  Maharaja 
distributed  amongst  the  European  visitors  to  Kashmir.  One  of  these  goats  now  in  my  pos¬ 
session  has  a  very  fine  pair  of  horns  of  the  markhor  kind.  ... 

A  groat  many  kyangs  [  wild  ass  ]  have  beon  Been.  ...  I  have  watched  a  herd  for  a  long 
time  at  a  short  distance  with  a  telescope.  I  have  not  heard  them  calling,  but  iMr.  Johnson 
who  caught  a  foal  this  year  says  they  bray,  and  the  natives  with  my  camp  say  the  same.  I 
saw  a  very  large  skin  of  a  Kyang  Bhot  by  Mr.  Johnson  this  season  in  Rupshu.  There  was  a 
black  mark  all  the  way  down  the  back,  but  not  the  least  sign  of  any  stripe  on  tho  shoulders.  The 
ears  and  tail  struck  me  as  being  like  those  of  a  mole,  and  I  thought  them  generally  very  high 
in  the  withers,  and  much  larger  than  any  of  the  wild  asses  of  the  Salt  Range,  ...  though  bear¬ 
ing  a  strong  resemblance  to  them  [  rv,  245  ]7. 
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•  Montgomerie's  "wide  knowledge 'of  the  geographj' of  the  country  contributed 
effectively  t6  the  interception  of  a  body  of  routineers  who  had  escaped  from  PeshSwar 
in  18571,  and  again  in  locating  the  cause  and  source  of  the  disastrous  flood  which 
swept  down  the  Indus  in  August  1858*.  '  .  '  ’  ■  *■■■>’ 

Mutiny  of  1857:  General3  "  "O' 

The  sepoy  mutiny  of  1857  broke  out  at  Meerut  on  Sunday'lOth  May  and  Bpread 
rapidly  to  all  military  stations  south  and  east  from  Delhi.  The  major  military 
operations  which  followed  were  the  siege  of  Delhi  which  ended  with  its  capture  by 
the  British  on  14th  September,  and  the  siege  of  Lucknow  by  the  rebel  forces  where 
the  Residency  was  relieved  on  18th  November  and  the  city  captured  by  the  British 
during  March  1858.  There  were  scattered  outbreaks  and  general  unrest  as  far  as 
Dacca,  Samhalpur,  and  Nagpur.  In  the  face  of  local  outbreaks  the  Punjab  was 
strongly  held  by  the  British  under  the  leadership  of  John  Lawrence  at  Lahore 
though  for  many  months  travel  off  the  beaten  tracks  was  fraught  with  danger. 
Wide  areas  of  Oudh  and  the  Upper  and  Central  Provinces  were  scenes  of  ravage 
and  bloodshed  and  military  operations  throughout  1858.  ■  .  .  . 

On  the  dav  that  news  of  the  first  outbreak  reached  the  Surveyor  General  at 
Mussoorie,  he  wrote  to  offer  his  services  as  a  combatant  officer,  but  was  directed  to 
remain  in  charge  of  his  department.  Though  his  first  reaction  was  to  guard  against 
anv  local  disturbances  at  Debra  Dun  or  Mussoorie,  he  like  man}'  others  underesti¬ 
mated  the  danger.  -  On  22nd  May  he  wrote  to  his  head  draughtsman  at  Dehra  ; 

Although  no  immediate  danger  is  apprehended,  yet  I. ..give  you  discretionary  power  to 
fall  bach  upon  my  headquarters  [in  Mussoorie].  ...  In  the  event  of  your  being  obliged  to 
leave  Dehra,  ...  you  will. ..pack  up  and  bring  with  you  such  original  and  valuable  maps  and 
documents  as  you.  may  deem  most  worthy  of  preservation.  '  '  •'  ' 

On  the  25th  he  wrote  to  Lawrence  Clarke  who  was  marching  to  Nairn  Tal  with 
orders  to  fix  the  position  of  Kamet  Peak  [  86-7  ].  ■' 

The  mutinies... have  not  spread.  Our  Btaunch  troops  are  concentrating  on  the  disturbed 
districts,  and  beyond  the  interruption  of  the  post,  and  disturbances  caused  by  thieving  scoun¬ 
drels,  there  ssems  "to  be  no  cause  for  alarm.  My  own  belief  is  that  the  disturbance  will  be 
quickly  settled.  Your  party,  I  think,  will  be  quite  safe  pursuing  its  peaceable  vocations  in  the 
hills.  You  can.. .go  on  with  the  work  as  if  notlung  had  happened,  unless  you  are  ordered 
by  the  civil  authorities,  ...  or  any  circumstances. ..render  it  expedient  for  you  to  withdraw-*. 

-  Dehra  Dun  was  garrisoned  by  the  Sirmoor  Rifles,  a  regiment  of  Gnrkbas,  and 
with  Mussoorie  remained  undisturbed,  though  under  the  Surveyor  General ’6  direc¬ 
tion  all  survey  officers  and  assistants  joined  the  local  defence  corps,  and  with  the 
more  stalwart  Indian  followers  were  furnished  with  arms.  Amongst  the  units 
assembled  at  headquarters  were  the  Rahun  series  under  Henry  Keclan — which 
had  closed  field  work  near  Rewari  in  April  and  marched  up  through  Meerut,  only  a 
few  w  eeks  before  the  fatal  10th  May  [  50  J — and  the  Jogi-Tila  party  under  Tennant 
who  left  to  join  the  army  before  Delhi  on  1 5th  August.  Both  these  parties  were 
fully  occupied  with  computations. 

The  Great  Indus  series  under  Walker  and  Robinson’s  topographical  party  were 
both  at  Murree  where  Robinson  made  himself  useful  during  some  minor  local 
disturbances  and  all  the  assistants  joined  the  local  defence  corps5.  Walker  joined 
the-  Punjab  military  column  at  Rawalpindi  during  May  and  marched  with  it.  to 
Delhi  where  he  was  wounded  on  14th  July  and  after  attacks  of  dysentery  and 
cholera  was  granted  sick  leave  to  Murree.  He  resumed  charge  of  the  Great  Indus 
series  in  November.  The  Kashmir  survey  continued  work  undisturbed  [  461,  485  ]. 

Assam  was  not  affected  though  the  triangulation  party  under  Lane  bad  some' 
anxious  months  at  Gauhati  disturbed  by  rumours  of  disaffection  amongst  the  troops 
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at  Dacca  and  Chittagong  [  31,  484  ].  The  topographical  parties  •working  in  the  Orissa 
States  were  temporarily  switched  to  minor  triangulation  along  the  coast  [  173-4,  inf.  ]. 

The  Calcutta  offices  under  Thuillier  were  largely  employed  on  maps  required 
for  British  troops  marching  up  country  to  join  in  military  operations,  and  by  the 
forces  engaged  in  the  Central  Provinces  [  314-5,  349  J.  .  ' 

The  revenue  survey  suffered  a  dreadful  catastrophe  when  the  party  under 
Francis  Burgess1  lost  all  its  nine  officers  and  assistants  with  their  wives  and  families, 
eleven  women  and  children,  all  massacred  at  Jhansi  f  267,  364,  396  ].  Hamilton’s 
party  working  in  Bharatpur  in  May  1857  was  more  fortunate  and  suffered  no  loss 
[  266  ],  but  Blagrave’s  party  was  deeply  involved  at  Saugor,  and  the  forest  survey 
detachment  at  Gorakhpur  under  Vaughan  had  to  beat  a  retreat  in  August  [  263  ]- 

There  was  naturally  very  serious  interruption  to  communications,  especially 
between.  Dehxa  Dun  and  Calcutta,  but  only  one  packet  of  survey  instruments  was 
entirely  lost.  A  letter  from  Mulheran  at  Ellichpur, 

posted  on  the  6th  October,  ...  reached  Dehra  on  the  5th  November. ..clean  and  in  good  order. 
Parcels,  however,  may  be  unable  to  travel  where  letters  are  transmissible.  The  direct  route 
from  Saharanpur  to  Calcutta  has  been  closed  since  6th  June,  and  is  now  only  open  for  ptola 
letters.  ...  The  country  from  here  to  Delhi  and  Agra  has  subsided  into  tranquility2. 

Offices  of  manjT  civil  district  headquarters  were  broken  open  and  sacked,  result¬ 
ing  in  the  loss  of  maps  and  other  records  of  the  revenue  surveys. 

James  Smith,  on  transfer  from  the  Jogi-Tila  to  the  Coast  series  left  Dehra  on 
1st  October  1857  and  travelling  by  boat  via  Multan  to  Karachi,  and  then  by  sea 
to  Bombay  and  Calcutta,  reached  Cuttack  in  March. 

Two  elephants  left  Dehra  Dun  on  5th  May  bound  for  Cuttack,  and  reached 
Meerut  on  10th,  the  day  of  the  outbreak.  They  were  siezed  by  the  rebels  but 
eventually  reached  the  Commissariat  at  Allahabad  and  brought  on  to  the  books  of 
that  department.  The  chaprasi  in  charge,  by  name  RamJagan  Singh,  fulfilled  his 
trust  with  remarkable  fidelity  [  374  ]. 

Waugh  records  that  at  the  suggestion  of  Tennant,  "owing  to  the  shortage  of 
hard  cash”  in  Dehra  Dun  District,  "a  paper  circulation”  was  introduced  which 
"answered  its  purpose  very  well”.  Throughout  the  emergency  the  salaries  of  all 
government  servants  were  paid  three  months  in  arrears  [376]. 

On  7th  October,  within  a  month  after  the  fall  of  Delhi,  the  Dehra  Dun  offices 
were  able  "to  resume  office  business  steadily”,  and  Waugh  reported  that 
the  field  operations  have.. .been  attended  with  a  fair  measure  of  success,  and  in  some  instances 
with  extraordinary  good  fortune.  Not  a  single  disaster  of  any  consequence  has  occurred 
...and  all  the  valuable  records  and  instruments  of  the  Department  are  perfectly  safe3. 

In  this  he  excluded  all  reference  to  revenue  surveys.  It  was  some  months  later 
that  Elliot  Brownlow,  on  16th  March,  lost  his  life  ty  an  accidental  explosion  during 
military  operations  at  Lucknow.  After  two  seasons  with  the  Kashmir  survey  he 
had  volunteered  for  military  duty  in  September  1857  [229,  380]. 

Probably  at  the  request  of  higher  authority,  Waugh  submitted  a  length}7  memo¬ 
randum  on  the  causes  of  the  Mutiny,  the  reasons  for  its  measure  of  success,  and  the 
steps  he  thought  should  be  taken  to  prevent  a  recurrence4. 

•  The  most  important  sequel  was  the  assumption  by  the  British  Crown  of  all 
responsibility  for  the  Government  of  India  from  1st  November  1858  [  1  ]s. 


Mutiny  of  1857  :  Field  Parties 

The  two  topographical  parties  in  Orissa  had  spent  the  recess  months  of  1857 
quietly  at  Cuttack,  but  the  Commissioner  could  not  approve  of  their  employment 
in  the  Tributary  States  the  following  season  [173],  bb  it  would  be  imprudent  to 
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carry  on  any  of  the  usual  survey  operations  this  cold  season  in  the  Tributary  Mehals,  or 
adjoining  tracts.  ...  There  is  an  insurrection  at  Sumbulpore,  and  the  wild  and  excitable  people 
of  the  neighbouring  territories  are  very  liable  to  be  influenced  by  designing  men,  who. ..would 
...misrepresent  your  objects.  ...  Although  no  disturbances  have  as  yet. ..arisen  in  my  own  im¬ 
mediate  jurisdiction,  I  cannot  say.. .what  may  not  be  reported  tomorrow,  and  in  the  event 
of  any.. .attack  on  yourself  or  party,  I  have  no  means  whatever  of  assisting  you.  ...  If  you 
were  accompanied  by  a  strong  guard  the  case  might  be  different,  but  none  is  available1. 

There  was  considerable  anxiety  at  Dacca ;  and  Swiney  writes  whilst  holding  tempo¬ 
rary  charge  of  the  revenue  survey  party  recessing  there  [  254  ]  : 

13th  June  ;  we  have  heard  from  Sylhet.  ...  The  regiment  of  Native  Infantry  located  there, 
although  in  a  state  of  discontent  and  insubordination,  had  not  broken  out  in  actual  revolt.  ... 

A  private  letter  from  Chittagong  received  only  today  has  informed  the  Magistrate  that 
3  companies  of  the  12th  n.i.  (  7  companies  of  which  had  been  disbanded  at  Barrackpore  about 
a  month  ago  )  had  mutinied,  and  that  there  was  a  talk  of  their  marching  to  Dacca.  ... 

The  officers  attached  to  the  two  companies  here  speak  in  the  highest  terms  of  the  fidelity 
of  their  men,  but  by  this  slight  instance  you  may  judge.  ...  Of  late  years  the  charge  of  the 
guns. ..have  been  placed  with  the  soobadars.  The  senior  officiating  captain. ..was  induced... 
to  take  the  keys  into  his  own  possession.  He  went  over  to  the  soobadar  for  them,  but  was 
very  politely  refused.  The  man  said  that  the  keys  of  the  powder  magazine  had  been.. .placed 
in  charge  of  the  soobadars  ;  ...  the  officers  seem  afraid  to  enforce  their  orders.  ... 

The  Magistrate  has  applied.. .for  a  company  or  two  of  Europeans.  ...  By  turns,  the  officers 
in  company  with  some  of  the. ..inhabitants  patrol  the  streets  all  night.  ...  Guns,  pistols,  and 
revolvers  are  kept  loaded  and  ready.. .in  every  house.  ...  The  nuns  as  well  as  many  of  the  ladies 
sleep  on  board  of  boats  since  this  panic  was  started,  and  many  of  the  ladies  with  their  children 
have  already  left  for  Calcutta.  ... 

18th  June  ;  Everything  is  quiet  here  at  present,  but  we  feel  ourselves  as  if  sleeping  over  a 
mine,  not  knowing  what  an  hour  may  bring  forth.  ...  We  are  anxiously  looking  out  for  the 
arrival  of  the  detachment  of  marines  despatched  from  Calcutta  on  the  13th  instant.  ... 

There  is  every  probability  of  an  outbreak  if  the  marines  on  their  arrival  go  to  disarm... 
the  two  companies.  ...  We  fear  the  disaffection  that  will  be  created  in  the  regiment  at  Jal- 
paigurree,  of  which  the  two  companies  form  a  detachment.  ... 

Dacca,  although  air  ancient  city,  consists  for  the  most  part  of  thatched  houses,  and  the 
least  that  the  disbanded  sepoys  can  do  here  will  be  to  burn  the  city  about  our  ears. 

Since  writing  the  above  I  have  just  heard  that  the  marines  have  arrived2. 

There  was  no  outbreak  either  at  Dacca  or  Jalpaiguri,  but  three  companies  at 
Chittagong  mutinied,  plundered  the  treasury,  and  marched  to  Sjdhet  and  Cachar 
where  they  were  rounded  up  by  the  Sylhet  Light  Infantary,  but  not  before  they  had 
spread  al^rm  and  despondency  to  the  triangulation  party  at  Gauhati  [  31,  482-3  ]. 

As  work  on  the  Rahun  and  J ogi-Tila  series  had  to  be  suspended  during  season 
1857-8,  the  Jogi-Tila  party  was  employed  on  the  southern  end  of  the  Great  Indus 
series,  laying  out  the  approximate  series  [46,51].  Armstrong  marched  the  party 
from  Dehra  Dun  to  Ferozepore  during  November  1857,  and  was  held  up  there  for 
some  weeks  awaiting  favourable  news  as  to  the  safety  of  the  river  journey  down  the 
Sutlej,  a  British  officer  having  been  murdered  some  weeks  earlier.  The  civil  authori¬ 
ties  eventually  allowed  him  to  proceed  under  protection  of  a  havildar’s  guard  ; 

Considering  that  my  party  is  proceeding  only  on  a  preliminary  survey  to  select  stations,  ... 
I  have.. .but  a  few  instruments  of  inconsiderable  value.  ...  My  burden  oonsists  of  bamboos  and 
ropes  principally,  which. ..iB  expensive  in  carriage,  and  it  was  to  avoid  this  expense  and  to  gain 
time.. -that  the  Surveyor  General  suggested  my  progress  by  boat.  ... 

Now  that  the  disturbed  district  has  been  reduced  to  tranquility  by  the  energetio  measures 
of  the  Punjab  authorities  I  would  prefer  taking  the  river  route  to  the  land  one*. 

He  writes  later  to  Walker  that,  with  the  concurrence  of 
the  authorities  and  the  assistance. ..of  the  Commissariat  Department  I  shall  leave  by  boats 
on  the  12th  instant,  and — d.v. — reach  Mithunkote  about  the  25th  with  a  havildar’s  guard  which 
the  Brigadier  commanding  has  kindly  furnished  me.  I  apprehend  no  molestation  on  my  way, 
and  I  shall  not  fail  to  use  every  precaution.. .to  prevent  surprise  or  attack4. 

The  journey  was  completed  without  incident  [  48,  415  ]. 

lDDn.  642  (  0 ),  to  Saxton,  22-12-57.  *dlb.  36/30  (  177-9 ),  to  DSG.  * 

Ferozepore,  4-12-57.  «DDn.  724(112),  9-12-57. 


DDn.  724  (  105  ),  to  do 


Mutiny  of  1857  :  Field  Pasties 


485 


Whilst  Robinson  had  some  trouble  at  Murree,  chiefly  in  the  procurement  of 
khalasis  [  213  ],  the  Kashmir  party  was  hardly  affected.  The  Surveyor  General’s 
letter  dated  25th  May  telling  of  the  outbreak  did  not  reach  Srinagar  till  11th  June 
[  228  ],  and  Montgomerie  replied  at  once  ; 

I  have  no  intention  of  stopping  the  work  if  I  can  possibly  help  it.  Indeed  I  should  think 
twice  even  if  the  Chief  Commissioner  were  to  recommend  ine  to  move,  at  any  rate  until  I  had 
finished  Kashmir  itself.  Shelverton  [  on  the  Chenab  ]  is  the  only  one  that  seems  to  have  been 
in  the  least  disturbed  by  the  emeute.  The  people  of  Badrawar  have  got  some  reports  among 
them,  and  have  made  it  an  excuse  for  shirking  the  snow1. 

He  found  it  better,  however,  to  remain  himself  at  Srinagar,  where  Maharaja  Gulab 
Singh  was  dangerously  ill,  and  he  deputed  Brownlow  to  take  over  the  principal 
triangulation  across  the  Deosai  Plains  [  229  ]. 

In  consequence  of  the  mutiny  in  the  plains  [  writes  Waugh  ],  and  the  much  increased  diffi¬ 
culties  in  getting  assistance,  cash  for  drafts,  etc.,  Lieut.  Montgomerie  found  it  absolutely 
necessary  to  remain  near  the  Maharaja.  ...  It  was  only  by  the  most  urgent  representation  and 
constant  personal  interviews  with  the  Maharaja  that...[  he  ]  was  able  to  procure  the  necessary 
assistance  for  Lieut.  Brownlow.  The  Maharaja  was  willing  enough.. .to  order  this  assistance, 
but.. .the  petty  officials  no  longer  showed  their  usual  alacrity  [  228,  236  ].  ... 

As  the  mutiny  down  country  progressed,  ...  Lieutenant  Montgomerie  found  that  his  drafts 
on  the  Company’s  treasuries  were  looked  upon  as  so  much  waste  paper,  though  the  Maharaja 
was  kind  enough  to  advance  money  on  Lieut.  Montgomerie’s  note  of  hand2. 

On  hearing  of  the  fall  of  Delhi  by  express  message,  Maharaja  Ranbir  Singh 
ordered  a  royal  salute  to  be  fired  at  Srinagar  on  26th  September. 

During  seasons  1857-8  and  1858-9,  Mulheran’s  party  in  Berar  was  greatly 
interfered  with  by  bands  of  Rohillas  [  179  n.i  ]  under  Tantia  Topi  and  other  leaders, 
who  were  moving  through  the  country  in  search  of  loot,  much  in  the  same  way 
as  the  pinddri  marauders  of  earlier  years  [  in,  82-4  ].  This  unrest  was  definitely 
an  aftermath  of  the  sepoy  mutiny,  and  the  numbers  of  these  freebooters  was 
considerably  swelled  by  the  sepoy  mutineers.  A  large  force  under  Sir  Hugh  Rose 
spent  the  whole  of  1859  in  quelling  these  disturbances.  Tantia  Topi  had  been 
involved  in  the  events  at  Cawnpore  in  1857,  and  became  one  of  the  most  successful 
rebel  leaders,  carrying  on  the  struggle  against  the  British  forces  in  Central  India 
till  his  eventual  capture  in  April  1859.  He  is  described  as  “the  only  rebel  leader 
who  showed  a  real  genius  for  war”3. 

In  spite  of  constant  alarms,  Mulheran’s  assistants  carried  on  triangulation  and 
planetabling,  with  frequent  interruptions,  and  turned  out  a  surprising  amount  of 
work.  The  following  reports  from  George  McGill  show  their  spirit  [  179  ]  ; 

After  finishing  my  observations  at  Harkar  h.s.,  I  moved.. .to  Manur,  and  on  the  same 
evening  I  received  a  letter  from  Mr.  Chamarett  intimating  that  he  was. ..to  recall  all  detaohed 
parties  owing  to  the  rebels  under  Tantia  having  come  down.  Closing  my  work,  ...  I  proceeded 
to  Edalabad4.  On  my  arrival  there  the  Naib  informed  me  that  the  country  was  overrun  by 
“mufeadfl"6,  and  only  the  day  previous  had  passed  through  Harkar,  making  enquiries  after 
me.  The  whoje  body  moved  off  to  Gima.  ... 

Acquainting  the  Naib  of  my  intention  to  leave  Edelabad,  he  advised  me  not  to  do  so,  as 
large  bodies  of  armed  men  were  daily  passing  through  Arli,  and. ..my  next  encampment.  Not¬ 
withstanding  this,  I  left  Edelabad  the  next  day  at  noon,  and  on  reaching  Arli  was  informed  by 
Ramchunder,  native  surveyor  [447],  and  the  sowars  attached  to  my  camp  that.. .a  body  of  900 
armed  horsemen.. .passed  through  the  day  previous,  making  some  enquiries  after  me,  and 
that  another  large  number...were  encamped  at.. .a  small  village  4  ooss  from  Arli. 

This  body,  ...  having  got  information  that  I  was  marching  to  Pussad  via  Sinkjair,  intended 
moving  to  the  latter,  and  consequently,  giving  the  men  an  hour’s  rest,  I  moved  off  for...a 
village  5  koss  from  Arli  and  3  koss  from  the  left  bank  of  the  Penganga.  This  I  did  without 
employing.. .guides,  being  well  acquainted  with  the  road,  and  to  this.. .might  be  safely  attrib¬ 
uted...  our  being  no  more  molested.  ...  The  Penganga  is  unfordable  excepting  in  the  place  I 
crossed  over,  of  which  all  are  ignorant  excepting  the  few  ferrymen  at  that  spot.  ... 

To  deceive  the  scoundrels  till  further. ..I  pretended  the  next  day  to  take  the  route  via 
Fealda,  but  actually  took  the  one  through  the  deserted  and  jungly  portion  between  Chikal- 

1DDn.  61  ( 31 )  11-6-67.  *DDn.  710(204),  SG.’a  Report,  1856-7,  6-1-58.  ’DIB.  (414). 
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warda  and  Ami,  and  on  the  third  day.. .reached  Mr.  Chamarett's  camp.  ...  The  camp  followers 
were  much  alarmed.  The  four  sowars  were  the  only  trustworthy  men  I  had,  and  behaved 
gallantly  the  whole  time  I  was  in  jeopardy.  I  cannot  sufficiently  express  my  regret  for  the 
loss  of  time.  ...  I  have. ..determined  upon  resuming  my  work,  more  so  as  I  was  on  a  similar 
occasion  last  year  blamed  for  not  showing  a  bold  face1. 

Again,  two  months  later  ; 

Shortly  after  my  arrival  at  Bragao  I  was  informed. ..that  there  were  from  300  to  400 
Rohillas  in  the  Kauwat  perganah,  and  that  on  hearing  of  my  approach  they  sent  a  message  to 
the  patail  intimating  that  if  I  had  any  regard  for  the  lives  of  myself  and  party  I  would  not 
enter  the  taluka,  as  they  were  fully  determined  to  oppose  my  triangulating  any  portion.  ... 

I  persisted  in  entering  the  taluka  by  a  route  south  of  Bragao.  The  second  night  after  my 
arrival  in  the  forest. ..I  and  the  whole  of  my  party  were  alarmed  by  the  appearance  of  a  band  of 
men,  said  to  be  Rohillas,  who  approached  my  tent  with  lighted  matchlocks.  ...  This  body 
was  challenged  three  times  and  warned  that...I  would  fire  at  them.  No  reply.. .was  received. 
A  quarter  of  an  hour  after.. .they  were  observed  advancing  from  a  different  direction,  and  again 
challenged.  Receiving  no  reply  I  fired  at  them,  when  they  moved  off  into  the  forest. 

The  above. ..alarmed  the  whole  of  my  party  who  refused  to  accompany  me.  Fearing, 
however,  that  I  should  be  blamed  for  want  of  perseverance  and  energy,  I  made  a  second  attempt 
to  enter  the  Kewat  taluka  by  a  northerly  route.  ...  After  finishing  my  observations  at  an 
isolated  hill  adjoining  the  Penganga,  the  whole  of  the  khalasis,  poling  jawans,  and  chobdara, 
again  refused  to  proceed,  basing  their  refusal  upon  the  certain  risk  they  encountered.  ... 

After  the  refusal  of  my  party  to  accompany  me,  I  employed  myBelf  in  completing  the 
triangulation  immediately  south  of  Mahora  Chorad  and  Patoda  hill  stations,  basing  the  same 
upon  the  Great  Aro  side  Mahora  to  Bittergaon  [  ru,  pi.  18  ],  and  connecting  with  the  sides 
Malt  to  Patoda  and  Aragas  to  Moha  of  last  year*. 

McGill  had  only  joined  the  survey  in  1855  at  the  age  of  17.  He  became  Chief 
Draughtsman  at  Calcutta  in  1884  [  431  ]. 

It  was  owing  to  this  unsettled  state  of  the  Central  Provinces  that  the  revenue 
survey  parties  under  Donald  Vanrenen  and  John  Blagrave  were  moved  from  the 
Jubbulpore  and  Saugor  districts  and  employed  within  reach  of  Nagpur  [  268  ]. 

1  DDn.  664  (  98  ),  to  Mulheran,  20-12-58.  *  DDn.  654  ( 142  ),  Ellichpur,  1-3-69. 
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ALLQOOD,  George.  Ben.  Inf.  &.  BC. 

b.  1-11-27.  d.  18-10-1006. 

Ena.  20-12-48  ...  Bt.-Col.  28-4-68  ;  ret.  ns 

Hon.  M.  Gen.  1-11-60. 

Bon  of  Robt.  Lancelot  Allgood. 

ed.  Rugby  ;  adm.  Aug.  1837. 

m.,  Warden,  Northumberland,  24-7-62,  Elizabeth,  dau.  of 
Rev.  Ricbd.  Clayton,  of  KevcastleoD-Tyne. 

cn.  1864  ;  Who  IV as  B'Ao  ;  auth..  The  China  War. 

28-2-66,  from  qmg.’b  Dept.,  appd.  to  Kashmir 
Svy.,  joining  at  Srinagar  at  end  of  April  ;  survd.  by 
planetable  about  1,800  eq.  m.  on  yinch  scale  at 
east  end  of  Kashmir  valley  ;  recalled  to  mil.  duty  in 
Bept.  and  granted  furl.  [  225,  388,  309,  511  ]. 

aqmo.  throughout  campaigns  of  1857-9  ;  China,  1860  ; 
Am  beta,  against  Yusufzai,  1863. 

ANDERSON,  Frederick  Cortland.  Ben.  Inf.  &  BC. 
b.  26-7-27.  d.  3-2-1902. 

Ens.  13-12—45;  bsc.,  18-2—61  ...  Lt.-Col.  13-12—71 

...  dsl.  26-7-85  ;  M.  Gen.  1-7-86. 

Bod  of  Maj.  Philip  Cortland  Anderson  (  1792/3-1842  ),  Ben. 
Inf,  Hodson,  1  (  33  ),  aDd  -wife  Lucy,  dau.  of  Harry  Tounge. 

SI.  LAsls  d-  Services. 

1845-6,  1st  Sikh  War;  1848-9,  2nd  Sikh  War,  -with  troops 
on  bank  of  Beas,  in  ch.  siege  train;  1851-2,  in  mil  ops. 
to  N.  of  Peshawar  making  3-inch  sty.  of  Michni  Fort,  and 
whilst  holding  cb.  of  s  A  M.  00.  building  Fort  Abazai1. 

10-9-62,  asst.  rev.  survr.  Bari  doab;  Feb.  1856, 
tr.  to  Sind-Sagnr  doab  under  Shortrede  ;  in  tempy.  ch. 
from  12-11-56;  to  ch.  Bari  doab  svy.  from  Nov. 
1857,  and  of  Sind -Sugar  svy.  vice  Shortrede  from 
28-1-58  [  7,  213,  274-5,  298,  396,  531  1 

At.  end  of  1859,  party  was  tr.  to  Oudh  [  6,  263-4, 
364];  “The  Government  of  the  Punjab  having  no 
further  work,  ...  the  survey  establishment  during  the 
recess  months  at  Murree  finished... mapping  and  calcu¬ 
lations. ..and,  having  lodged  the  whole  of  the  records 
...in  the  local  offices,  loft  Murree  on  13th  October... 
and  proceeded  down  by  bullock  train,  via  Lahore  and 
Delhi,  to  take  up  now  ground  in  Oude.  ...  The 
Revenue  Surveyor  went  in  advance  'by  dak’  to 
concert  preliminary  measures  to  enter  the  now  district 
of  Pertabghur  in  Baiswarra  Division  with  the  chief 
portion  of  bis  party  od  16th  December”. 

Jan>  I860.  Anderson  was  appd.  one  of  two 
British  coinnrs.  for  aettrnt.  now  bdv.  with  Nepal 
along  n.  borders  of  Khcri  and  Bahraich,  rejoining  his 
party  at  Nairn  Tul  at  end  of  May  [  185,  264 

Jan.  1862,  inspected  by  SG.,  Thuilber,  who  was  on  his 
way  “to  Capt.  Anderson's  camp,  then  at  P.oy  Bareilly,  when 
that  officer  kindly  rode  in  to  meet  me  at  the  railway  station 
it  Futtcbpoor  and. ..met  with  a  severe  accident  by  his  horse 
falling  with  him  and  breaking  the  Bmall  bone  of  his  leg,  which 
produced  great  inflammation,  and  rendered  his  moving  back 
to  camp  quite  impossible.  ...  I  was  most  favourably  impressed 
vt  jth  all  1  saw  of  this  energetic,  surveyor 'V  [  307,  400]. 

Continued  to  hold  ch.  of  rev.  svys.  in  Oudh  and  swr.  till 
ret.,  1-11-83,  after  one  year's  extension  [  500]. 

ANDERSON,  Goorgo  Sligo  Alexander  [  rv,  369  ]. 

b.  14-3-22.  d.  19-9-85.  Bo.  Inf.  &  sc. 

Ens.  12-6-38  ...  dsl.  1-7-81  ;  Lt.-Gcn.  7-9-84. 

Bon  of  James  Anderson  of  Bridgend,  Brechin,  co.  Forfar, 
com  march.,  and  his  wife  Margaret  Clementine  Dalgairas ; 
bro. -in-law  to  James  Outram  [  IT,  420  n.2,  460  ;  v,  374  ]. 


3—9—41,  appd.  asst.  supt.  rev.  Bvy.,  Deccan,  revert¬ 
ing  to  mil.  duty  1842  ;  May  1846,  resumed  appt.  rev. 
Bvy.  bmc.  ;  1848  to  ch.  Rev.  Sty.  Ahmadnagar,  relies 
ing  Davidson  [  TV,  420  ;  v,  275,  398-9,  494 

1850.  Asst.  pa.  bmc.  ;  1865.  comdg.  Nasirabad  Bde. 

ANDERSON,  William  Coussmaker  [  it,  369  J. 

b.  10-8-22.  d.  3-1-93.  Bo.  Inf.  &  bo. 

Ens.  6-8-39  ...  Lt.-Col.  6-8-65  ...  del.  1-7-82; 

Gen.  1-3-9L 

Bon  of  Robl.  Anderson,  solicitor,  of  Hereford, 
esi .,  1881. 

2-3-42,  nppd.  asst.  supt.  rev.  svy.,  Deccan  ;  1847, 
to  SMC.  ;  1  84 8-9,  tempy.  recalled  to  mil.  duty  ;  1850, 
actg.  Supt.  Sty.  &  Settmt.  sue.  ;  enfmd.  1851  ;  from 
23-6-52  Sty.  it  Sottmt.  Comnr.  S.  Div.  ;  1877, 
Mysore  [  398  ].  - - 

AUSTEN,  Henry  Haversham  Godwin  [489].  . 
hm.  24th  Ft.  (  2nd  Warwicks  )  &  Ben.  sc. 
b,  6-7-34.  d. 2-12-1923. 

Ens.  26-12-51  ...  Capt.  29-10-58  ; 

Ben.  sc.,  26-3-61  ;  ret.  as  Hon.  Lt.-Col.  12-6-77. 
eld.  son  of  Robt.  Alfred  Cloyne  Godwin  Austen  (  1808-84), 
of  Shelford  Ho.  nr.  Guilford  ;  -D.VJ9.  ;  BQS.  Progs,  xxxvm, 
1885,  geolgt.,  fgs.  ;  fp.s.  ;  who  added  surname  Godwin  1853, 
his  wile,  Maria  Elizabeth,  being  dau.  of  Gen.  Sir  Henry  Thus. 
Godwin,  kcb.  ;  DNB.  ;  they. had  family  of  16,  four  of  whom 
lived  over  90  y.,  inch  two  over  1004. 

.  ■  ed.  RMC.  ;  "certificate  of  superior  qualifications"  [  388-9). 

m.,  1 6t.,  Nowshera,  8-4-61,  Pauline  Georgiana,  dau.  of 
:Lt.-Col.  Arthur  Wellington  Chichele-Plowden  (1814-61), 
Ben.  Inf.,  Hodson,  xn  (  638-9  )  and  Bis.  to  wife*  of  A.  H. 
Melville  [  512  ],  at  whose  wedding  at  Dehra,  27-3—65,  Paulino 
Auslcn  (  sic  )  sd.  as  witness.  A  week-old  sod  d.,  Mussoorie, 
16-6-62,  and  a  son,  Robt.  Arthur,  was  b.,  Srinagar,  14-9-61 
Pauline  d.  in  1871  ;  a  nephew,  Robt.  Annesley,  b.  1885,  cbjc, 
had  long  survey  career  mostly  under  Colonial  Office. 

m.,  2nd.,  England,  1-6-81,  Je-ssie,  dau.  of  J.  H.  Robinson, 
clerk  in  House  of  Lords  ;  she  d.  21-7-1913. 

DDB.  ;  Suppt.  2922-30  ;  DIB.  ;  Drury  Brit.  ;  Markham 
(  172-3,429-30);  Markham’s  Abstract,  1 876-7  (  14-5  );  OJ. 
Lxm,  1924  (  175-6  ),  ob.  by  Boldich  ;  Mason,  with  portrait 
(  76-8  )  ;  another  portrait  [  pi.  23  ]. 

J"KGS.  1869,  pounder’s  medal  1910,  ASB  Progs.,  1RG9, 
Geology  Jaintia  Bills  ;  6'reat  Coder  Darlhqualre  of  10-1-69. 
BGS.  Trans.,  iv,  1859-60  (  29-31  ),  sketches  of  Himalayan 
scenery  ;  BGS.  Trans.,  v,  1861  ;  nn,  1864  ;  xi,  1867,  xm, 
1873,  papers  on  Kssluniri,  Mustagh  Range,  PangoDg  Lake', 
C.aro  Hilk  [  240  ]  ;JASB.  37,  1868  (  83  )  ;  38,  1869  (2  );  44, 
1875  (  37  )  ;  Geology. 

Auth.  of  Land  d  Freshwater  Mollu-sca  0}  India,  puh. 
1882—7;  Papers  on  Indian  survey,  1884,  1894,  BGS.  Progs.  ▼ 
1883  (  612-20  )  ;  asPresdt.  Geogl.  Sec.,  Brit.  Assn.,  read  paper 
26-9-83,  on  Bangcs  of  Himalaya.  J.  Anthropological  Jml. 
May  1871  (  122  ),  Stone  Monuments  of  the  Ehasi  Bill  Tribes. 

1852-3,  arrd.  India;  Burma  War;  ADC.  to  Gen.  Godwin, 
185C-7,  ADC.  to  Gen.  Reid  at  Peshawar;  passed  in  Hindns- 
tani  ;  drew  sketch  map  from  svvs.  by  Peter  Lumsden  and 
Garnett  [  217  ],  JO  Cat.  (  407  ). 

1st  batl.  24th  Ft.  arrd.  Calcutta  1846  ;  1857,  at  Feroie- 
pore,  with  2  cos.  at  Pindi. 

Under  bmc.  6-4-57,  joined  Kashmir  Svy.  at~ 
Srinagnr,  3-5-57,  as  tempy.  topo.  asst.,  and  after 
instruction  by  Montgomerie  made  “very  artistic” 
planetable  sketch  of  Jhelum  valley  below  Baramula 
[  227,  229  ].  After  cold  weather  at  Debra  Dun  worked 
in  Jammu  foot-hills  from  Feb.  1858,  services  having 


1  31  m  X.  of  Posh  a  war.  »  DDa  6GS  (  203  ).  fd.  to  DSQ.,  17-9-59.  *  OB.  Bee-..  185S-61  (  98  ). 

“Longevity  in  1942".  .  'read  12-12-59,  JBGS.,  31,  1661  (  30-7)  *  ono.  Lib.  Ba5,  A  GB  Trig.,  1SC3-A. 


*  Times,  5-1-1913, 
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AUSTEN 


boon  "permanently  ”  placed  at  SO. 's  disposal  from 
22-2-88,  with  allce.  Rs.  280  pra.f  and  seniority  above 
Molville  and  Murray  [  388-g,  399  ]*. 

Continued  svy.  to  E.  of  Jammu  throughout  1858, 
though  laid  up  for  several  weeks  after  brutal  attack 
by  villagers  in  Nov.  [  230-1,  475-6  J. 

Promoted  Capt.  in  2nd  Batt.  on  home  service  and, 
after  sending  in'  finished  sections  from  Sialkot, 
7-3-59,  left  for  Bombay  [  232  ].  SG.  asked  for  his 
ro-appt.  to  svy.  should  he  ever  return  to  India. 
“He. ..has  exhibited  a  high  order  of  talent  as  a  field 
draftsman  in  delineating  difficult  ground.  The 
mountainous. ..character  of  the  tract  in  which  he  has 
been  employed  is  such  as  to  tax  severely  the  physical 
strength. ..of  all  engaged  on  the  survey”  [  389  ]2. 

Early  in  1860,  obtained  retransfer  by  exchange  to 
1st  Batt.  in  India.  He  left  2nd  Batt.  at  Cork  and 
from  Bombay  wired  SG.,  25—4—60,  asking  for  repost¬ 
ing  to  svy.  ;  sailed  following  day  for  Karachi  to 
join  1st  Batt.  via  Multan  where  he  reed,  orders 
to  rejoin  Kashmir  svy.  Reported  to  Montgomerie  at 
Srinagar  1st  June  after  break  in  depth  service  of  1  y. 
14  d.,  later  condoned3. 

As  1st  Batt.  was  due  to  leave  India  during  1861,  SG. 
obtained  sanction  for  Austen  to  remain  in  India  pending  appt. 
to  newly  formed  Staff  Corps,  and  his  career  in  svy.  dept,  was 
now  assured4.  There  were  the  usual  delays  in  issue  of  allces., 
and  he  writes  from  Dehra  Dun  where  he  had  just  become 
engaged  to  bo  married,  pressing  “  for  Borne  advances  of  military 
pay.  ...  With  the  heavy  travelling  expenses  in  the  field. ..I  am 
now  very  much  pressed. ..by  different  tradesmen  with  whom 
debts  have. ..been  contracted  since  the  sudden  reduction  in  my 
allowances  has. ..prevented  my  own  servants  receiving  their 
pay.  ...  I. ..do  not  wish  to  involve  myself.. .by  borrowing  money 
at  ruinous  interest”4. 

He  was  still  pressing  for  adjustment  of  allces.  some  two 
years  later  and  was  probably,  writes  Montgomerie,  “the  only 
officer  in  India  who  has  actually  lost  pay  by  joining  the 
Staff  Corps”.  He  was  not  promoted  to  the  higher  so.  scale, 
Rs.  450  p.m.,  until  late  in  1863,  after  being  twice  reedd*. 
Promotion  to  the  full  svy.  allce.,  Rs.  618  pm.,  for  ch.  of  svy. 
party  was  held  up  by  diversion  to  Bhutan  mission  [  inf.  390  ]. 

1860-3  had  four  seasons  in  highlands  of  Baltistan 
and  Ladakh,  sketching  on  1-inch  scale  with  happy 
flair  for  catching  mountain  forms.  Spent  1860  and 
1861  on  the  Indus  and  Karakoram,  from  Skardoand 
K2  westward  and  sketching  distant  peaks  of  the 
Mustagh  [  89-90,  235  ]7.  1862,  survd.  Zanska r Range 
south  of  Indus  from  Dras  to  Morari  Tso,  and  in  1863 
worked  N.  and  E.  from  Leh  and  up  the  Changchenmo 
to  Pangong  Lake  and  limits  of  the  Maharajah’s  terri¬ 
tories  [  237,  239  ].  . 

At  Pal  on  N.  bank  of  lake  had  friendly  meeting 
4-6th  Aug.,  with  Govr.  of  Rudok,  who  regretted  his 
inability  to  invite  GA-  there.  On  his  return  GA. 
halted  at  Kyara  hot  springs,  15th  Aug.  [  490  n.9  ]  ; 
JUGS.,  37,  1866-7  (  356  ). 


On  Ladakh  road,  about  2  m.  w.  of  Dras,  is  a  large  boulder 
bearing  the  Initial*  HHGA,  1861-62-63*. 

By  temperament  and  physique  Godwin  Austen 
was  the  ideal  man  for  topo.  svy.  under  roughest 
conditions  [  389  ]  ;  but  it  was  his  work  on  the 
high  Karakoram  that  attracted  particular  attention 
and  led  to  the  unfortunate  suggestion  that  his  name 
should  bo  given  to  the  peak  that  Montgomerie  had 
discovered  and  had  designated  K  2,  and  for  which  no 
local  name  has  been  found  [  5,  88-90  ]®. 

Sept.  1863,  completed  work  in  Ladakh  and  loft  for 
Mussoorie  en  route,  to  take  ch.  of  topo.  Bvy.  of  Kliasi 
Hills,  as  sanctioned  from  1  —  1 0— 6310.  Received 
instils,  at  Lahore  direct  from  id.  — without  ref.  to 
SG.— “to  accompany  the  Mission  to  Bhutan  as 
Surveyor  and  Assistant  to  the  Political  Agent  ”n. 

Accd.  SG.  from  Dehra  Dun  to  Calcutta,  and  joined 
Ashley  Eden  at  Darjeeling  in  Nov.  Leaving  Darjeel¬ 
ing  4-1-64,  Eden  reached  Punaka  on  15th  March. 
Austen  worked  svy.  across  with  utmost  difficulty — 
the  mountains  were  covered  with  dense  forest — 
winter  conditions  brought  heavy  snow  with  blinding 
storms  and  breast-high  drifts — inhabitants  were 
generally  unfriendly — several  of  his  men  got  frost¬ 
bitten,  and  two  succumbed  in  the  snow12. 

Oct.  1864  to  April  1865,  served  with  Bhutan  fd. 
force  in  Duars  campaign,  leaving  Calcutta  27-10-64 
to  reach  Gauhati  19th  Nov.  ;  joined  right  col.  in 
capture  of  Dalirakot  and  Chumurchi,  and  made 
J-inch  sketch  of  w.  Duars  and  S.  slopes  of  Bhutan 
hills  from  Tista  n.  to  Buxa13. 

Now  thoroughly  ill  after  two  strenuous  seasons  in  unhealthy 
country,  speDt  rains  in  Mussoorie,  writing  to  SG.  from  Dehra, 
15-5—65,  “at  present  by  no  means  strong  ;  I  propose  resting 
here  a  short  time”.  After  6  mo.  leave  to  England  rejoined 
at  Dehra  27-3—66,  and  took  ch.  of  pzo.,  work  including 
printing  of  Map  of  Central  Asia14. 

From  Oct.  1866,  held  ch.  of  No.  6  Party,  K.  A  J.  Hills 
now  drawing  the  full  svy.  allce.,  and  posted  to  Topo.  Br.  ; 
took  two  y.  furl.  April  1S70  to  Del.  1872,  and  again  Aug. 
1873  to  Oct.  *74,  with  two  spells  mil.  service,  Naga  Hills,  1873, 
and  Daphla  Hills,  1874-5.  Leave  pending  rett.  ll-S-7514. 

After  rett.  worked  on  land  and  fresb-water  mollusca”, 
pnbg.  a  series  of  papers,  1882-99.  Mason  found  him  in  his 
90th  year  still  enjoying  dissecting  snails  and  other  unpleasant 
creatures,  examining  them  under  the  'microscope,  and  pre¬ 
paring  exquisite  coloured  sections  of  their  internal  organs. 

Keenly  interested  in  zoology  and  ornithology,  worked 
for  Indian  Museum  at  Calcutta  for  some  months  duriDg  187714. 

Mason  visited  him  at  Guildford  a  few  months  before  his 
death  and  found  him  "a  very  forceful  old  man”,  insistent  that 
all  the  new-fangled  gear  such  as  clamps,  ice-axes,  ropes,  etc., 
should  never  be  used  by  any  self-respecting  mountaineer. 

In  all  official  correspondence  and  documents  before 
1863”  referred  to  as  Lieut,  or  Capt.  Austen,  and  only 
rarely  is  the  name  Godwin  included,  and  then  without  the 
hyphen.  The  autograph  [  pi.  23  ],  nd.  before  1861,  shows 
no  hyphen  and  in  1865  his  wife  signs  without  the 
Godwin  [  489  ]. 


*  DDn.  642  (  21,  113  ),  mi.  Dept.,  22-2-4;  5-9-58.  *  DDn.  643  (  273  ),  SG.  to  ao.  b«.  Forces  in  India,  25-1-59;  DDn. 

61  (  62  ),  Austen  to  SG.  7-3-59.  »  DDn.  62  (  72  ),  SG.  to  AusIcd,  15-5-60  ;  93  (  247  ),  SG.  to  Mil.  Dept.,  1 1-4-66.  4  DDn.  21 
(  8  ),  SG.  to  Mil.  Dept.,  23-1-61  ;  reply,  DDn.  1  (  35  ),  23-2-61.  4  DDn.  51  (  09  ),  to  offg.  sts..  17-1-61.  4  DDn.  51  (  89  ),  tom. 
to  sts.,  12-9-62.  7  photostat  of  FT.  section  Karakoram  area,  Svy.  Museum  ;  corr.  Timer,  11-12-1959.  “Photo.,  Svy.  Museum. 

*  OJ.  Lxm,  1924  (  1 7 5 — ■ 6  ),  Holdich  wronglv  accredits  discovery  to  GA..  10  00.,  18-9—63;  DDn.  62  (  26S  ).  11  00.,  Mil.  702, 

30-10-63.  '  14  Eden  (  61-78  } ;  Sarkar  (  80-95  )  ;  Reports,  DDn  73  (  SGO.  135  ),  1863-5,  Pol.  Progs.,  A.,  Sept.  1864  (  45-7  )  ;  Jinch 
map,  MRio.  90  (  6.  6  )  ;  OR.  Topo.,  JSC4(  appx.  A.xxv).  14  Maps,  10  Cal.  (  471  ).  14  SG.  Corr.,  May  1 865  (  34  )  ;  Oct.  1S65 

(  67—8  ).  14  Markham  (  172-3  ) ;  IO  Cal.  (  303  )  ;  OR  Topo.  JS72-3  (  97  ),  Narr.  of  Nnga  Hills  Svy.  with  sketch  of  ruined  fort,  sd. 

G  A.,  Shillong  14-6-73.  14  Statesman,  12-2—77,  quoted  12-2-1952,  in  **  75  years  Ago  To-day” .  ■  17  except  Ben.  Ah  1858  (  93  ). 
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BAGGE 

BAGGE,  Arthur  Herbert.  Bon.  Engrs. 

b.  12-2-38.  d.,  London,  16-1-71. 

2/Ll.  12-1 0-56  :  ...  2/Capt.,  10-H-69. 

Son  of  Henry  Case  Bagge,  bcs.,  and  itargaret  his  wife, 
dau.  of  M.  Gen.  Herbert  Bowen  (  1780-1851  ),  Ben.  Inf., 
Hod-ion,  I  (  185—6 ).  •  .  ... 

1861,  with  rwD.  on  Ganges  Canal 

boo.,  6-12-62,  appd.  Pegu  Evy.,  joining  7-3-63  ; 
with  Fitzroy  on  trgn.  across  Arakan  Yoroa  [  198,  399  ]. 

"Withdrawn  from  Pegu  Svy.,  17-12—64,  and  posted  to 
bdy.  comn.  Tenaaaerim-Siam  border  an  butvt.  ;  10  Cat.  (  308  ), 
Maps  of  Tcnasserim. 

B.41GREE,  Robert.  Bo.  Inf.  A  SC. 

b.  2B-1-29.  d.,  Poona,  25-9-77  ;  M. 

Ena.  3-2-48  ...  Col.  20-11-74. 

Son  of  John  Baigree,  of  Team,  co.  Ross. 

cb.,  24 — 5-73.  Portrait,  IBP.,  lxri,  1877  (  481-2  ). 

As  oaqmo.  made  plans  and  sketches  of  iialwa  forts, 
mbio.  Jilisc.,  67/66-0-60,  and  others  in  Rajputana,  mbio. 
84  (  29,  42  ),  187  (  35  ),  all  most  artistic  f  191  ]. 

Well-known  as  amateur 'actor,  JUSJ.  nxxrra,  1947,  327 
.282  ),  British  Officers'  Versatility. 
quo.  Bo.  Army  to  1874  ;  oc.  28th  Bo.  K3.,  1876  to  death. 

BASEVT,  James  Palladio.  Ben.  Engrs. 
b.  23-3-32.  d.,  Changcbenmo,  e.  Ladakh; 

17-7-71  ;  Ml.,  Srinagar. 

2/Ll.  12-12-51  ...  Capt.  31-10-68. 

Son  of  Goo.  Base-ri  (  1794-1845  ),  rn. nu.;  rsA. ;  rns.  ; 
architect,  DNB.,  and  his  wife,  Agneta  Frances  ( Agnes ), 
dau.  of  Joseph  Seymour  Biscoe,  of  Hampstead  Court,  Gloe., 
former ly  of  Frankfort,  Germany.  Architect  of  FitzwillLam 
Museum,  Camh.,  and  kd.  by  fall  from  tower  of  Ely  CathL 
Was  of  Jewish  family  from  Venice  which  adopted  Christ¬ 
ianity  after  immigration  to  England  ;  2nd.  ecus,  to  Benjamin 
Disraeli,  later  Lord  Bcaconsfield1. 

James'  eld.  bro.  Geo.  Henry  (  1836-82),  of  Presthury, 
Glos.,  became  Col.  in  Ben.  Array,  and  dsp. ;  a  nephew,  Henry 
Bascri,  was  comdg.  aD  Indian  batl.  at  Nasirabad  in  1912,  and 
d.,  1936,  at  Bordighcra,  Italy. 

Janies  Palladio — 2nd  name  derived  from  an  eminent 
Italian  architect,  Andrew  Palladio  (1518-60),  Ency  Brit. — 
was  rd.  Rugby  from  Feb.  1843  ;  Cheltenham,  Jan. -Dec.  1849, 
Addiscomhc,  1850-1,  takiDg  Pollock  Medal,  Sword  of  Honour, 
and  other  prizes,  inch  that  for  mil.  avy.  1 

m.,  WraxnlJ,  nr  Bristol,  21-7-64,  Charlotte  Louise,  dan.  of 
Henry  Woolcy  of  Bath  ;  she  d.  at  Path,  Dec.  1919,  aged  77. 
Their  eld.  eon,  Wm.  Henry,  b.  Mu6soorie  1665,  joined  Army 
Tay  Dept.,  id.  Miss  Ethel  Gill,  and  d.  as  Col.  1945.  7’heir  2nd 
eon.  Chas.  Lionel,  b.  1867,  ed.  p.ma.  ;  Lieut,  ra.,  1886;  resd. 
1889,  w  as  ordained  lie.  Priest  and  d.  c.,  1948. 

James,  non  of  Wm.  Henry,  served  with  Canadians  1914-8, 
winning  liso.  and  rising  to  Major ;  m.  .  Mias  Gwendolen 
Wcathcrall  ;  became  Art  Director  of  Films,  Hollywood  1947. 

Eotic.es  ; — BAS.  (  mo  )  xxxii  (  110  )  ;  JBGS.,  43  (  clx  ) 
BGS.  Progs.,  xri,  1871-2,  (  306-10  );  Conolly  (92/282  ); 
Murkliam  (  1 4 1 ,  160  )  ;  Markham'6  Abstract,  1870-1  (  22); 
Vibart  (  577-8  )  ;  Thackeray  (  225  ) ;  GTS.,  v  (  x-xi  )  ;  GB 
Trig.,  1S70-J  (  18-21  4:  appx.  62-6  )  ;  Times,  corr.  from  JTW., 
19-9-71  ;  Blacku'ood,  serial  1578,  April  1947  (  341-7  )*; 
Sandes,  II  (  202-13  ). 

riiAS.  18C4  ;  portrait  pi.  22. 

Arrd.  India  1853,  emp.  Punjab  Canals. 

17-1-56,  appd.  2nd.  Asst,  gts.,  joining  at  Dobra 
April  [519]  ;  posted  to  Jogi-Tila  party  under  Walker, 


joining  at  Jbolum  9-4-56,  and  emp.  1866-7,  orioben.’ 
final  polygon  of  kw.  longl.  ser.  nr.  Attock  {>47^ 

May  1867  tr.  to  Kashmir  svy.  and  emp.  on  evy1 
and  mil.  report,  on  posseB  over  Pir  Panjal  betwoej/. 
Gulmarg  and  Banihal ;  on  svy.  Jbelum  B.,  Islamabad 
to  Baramula,  and  its  possibilities  for  nvgn.,  and  of 
Manasbal  and  Wular  lakes  [  48,  227-8,  2873.11  n~  ^ 

At  end  of  1857  rejoined  Gt.  Indus  ser.  and  next 
three  seasons  carried  prcpl.  triangles  B.  wardrto 
Milhahkol,  with  recess  months  in  Murree.  BG.  ac/ 
knowledged  Iris  work  as  placing  him  “  in  the  first  rank 
as  an  observer”  [  48-9,  79,  133,  151,  340,  380,  382 

Mnrch  1860,  made  rapid  recce,  into  tribal  bills;  ‘'mvex-- 
pedition  was  fruitless,  the  atmosphere  being  bo  thick  on^ 
Gandhari  that  I  could  see  nothing.  1  returned  marching  with*’ 
laden  catnele  through  the  hills  by  an  hitherto. ..unexplored 
route. ..into  the  Cbackur  Durra,  and  issuing  from  the  hilL" 
opposite  Drigree  arrived  at  Dajal  on  the  1st  of  April**!.- 

April  and  May,  1660,  with  Walker  and  Branfil]  into 
Mahsud  country  oh  mil.  erpn.  led  by  Brig.  Gen.  .Neville  - 
Chamberlain;  carried  out  valuable  evy.  under  activo  Bervioe V 
conditions  [  49,  217,  50S,  540}*.  •  •  r.  ^ 

Oct.  1860  tr.  to  ch.  of  Coast  Series  which  he  took1 
over  from  Clarkson  at  Vizagapatam  on  1st  Deep 
after  arduous  journey  across  the  continent  [  29,  4153.'"" 
After  extending  triangles  s.  ward  for  two  seasons  he  : 
returned  at.  end  of  1862  to  select  site  and  assist  in 
meast  of  base-line  at  Vizagapatam  [29].  Them 
during  Feb.  to  April  made  recce,  svy.  into  the  little-- 
known  territory  of  Jeypore5,  long  avoided  by  sums.' 
on  account  of  deadly  climate  [  m,  393  ]. 

With  detachment  of  only  12  men,  reached  Jeypore  on- 
8tb  March  1863  after  journey  of  27  days,  his  asst.  James  ■ 
O’Neil)  haring  been  sent  back  with  fever.  After  two  weeks 
at  Jeypore  Baseri  marched  another  150  m.  sw.  to  the  Goda-' 
rari  and  up  that  river  to  Bhadrachalam.  River  was  too 
low  for  return  journey  by  boat  bo  he  marched  over  the 
hills  to  ElJore,  and  then  by  Rajahmundry  to  reach  . 
Waltair  23rd  April;  the  full  round  trip  more  than  600m 
[  pis.  I,  26  ]‘. 

Aug.  1863  to  Dec.  1864,  on  furl,  to  England  where 
he  married  and  made  his  first  contact  with  problems 
of  gravity  research.  For  next  7  years  emp.  on  pen¬ 
dulum  obsns.  in  Lidia,  obsg.  at  Borne  19  stations 
along  Gt.  Arc — 2  on  e.  Coast— 2  on  w.  Coast,  and  also 
at  Minicoi  in  Laccadive  Is.’.  Season  186S-9,took  ch. 
of  base  meast.  at  Cape  Comorin. 

J_n  1871,  t-o  extend  this  wide  series  of  gravity 
obsns.,  took  pendulums  into  high  Himalaya.  With 
asst.  Jamas(  7  )  McDougall,  who  had  been  with  him 
since  1866,  left  Debra  27th  March  and  travelled  up 
through  Kaslimir  to  Ladakh  to  6wing  pendulums  on 
More  plain  some  80  m.  se.  from  Leh  towards  Bupshu, 
over  15,000  ft.  above  6ea8.  He  then  moved  n.  of 
Bidus  R.  and  up  Chungchenmo  valley  to  point  near 
w.  end  of  Pangong  Lake,  nearly  100  miles  east  of 
Loh,  more  than  17,000  ft.,  above  sea-level,  wholly 
in  the  uninhabited  “Lanak  maidan”6,  2  marches  to 
e.  of  Kiyain”.  Here  he  died  [  399  ]. 


*  r.  Disraeli,  D.  L.  Murrav,  1927  (  IS  ).  *  Baseri  oj  the  Pendulums  by  Lt.-Col.  P.  R  Butler,  w  hose  help  if  here  warmly  acknow¬ 
ledged  *  DI)n  692  (  511  ),  to  jtw.,  6-6-60;  D.ijal  c.  40  m.  S.  of  Dcra  Gbazi  Khan  [pis.  1,28].  *  Paget  &  Mason  (  626  ) 

*c  150  m  KW  of  Vizagapatam.  •  GR.  Trig.,  1SC2-3  (  nppx.  ),  4  DDn.  697  (  144-61  ),  report  dated  26-6-63  ;  pinch  map,  mbio. 
135(9)4  OI.O-  Lib.,  D— 3;  8  m  reden.,  JO  Cat.  (  201  ).  ’JASB.  xxxir,  1865  (  251-72  )  ;  Jurist  Papers,  n  (  97-19S,  199- 
203  ),  serials,  135,  137,  148.  •  modern  value,  lal.  33'  10'  K.,  long.  77‘  21' 30'  E.;  resultf  from  Bosen’s  ohns.n.,  GTS.  V  (  213-4  ). 

•modem  value  lat.  34°  10'  K.  long.  79'  22'  30' E.  ;  Lanak  I>a  18,000  ft.  on  modem  Map;  Kiara  od  map  16,  A  P  Atlas. 
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Owind  to  nmvroity  of  provisions  and  fuob  he  hftd 
loft  McDougull  at  Tangtse  to  compute  the  Mor6 
obans.  On  10th  July,  crossing  Mssimik  Pass,  18,629 
ft.,  had  a  7-m.  tramp  through  a  storm  of  rain,  hail, 
and  sleet,  and  obviously  caught  severe  chill.  Friends 
from  Dohra  Dun  alio  had  met  him  earlier  that  day1 
found  him  in  excellent  health — “never  looking  better 
or  in  higher  spirits” — but  on  14th,  after  throe  more 
marches,  his  bearer  noted  that  he  was  suffering 
considerably  and  the  next  day,  after  reaching  last 
camp  and  setting  up  theodolite,  he  developed  a  severe 
cough,  -with  pain  in  his  chest,  and  had  to  lie  up. 
He  was  in  trouble  all  next  day,  keeping  to  bed,  and 
died  early  on  17th,  obviously  of  pneumonia*. 

How  many  surveyors  have  given  their  lives  to  their 
•work  in  like  manner,  alone  in  the  jungle,  or  by  the 
roadside,  or  on  the  mountains  [  417,  428,  518  ]. 

His  faithful  bearer,  Paraoti  by  name,  at  once  started  the 
march  back,  meeting  McDougall  on  the  way.  The  body  was 
buried  temporarily  at  Tanktse,  and  was  later  moved  to 
Srinagar  and  buried  in  the  Christian  cemetery  th<re.  Besides 
the  bronze  plato  over  bis  grave  there  is  also,  writes  Frank 
Ludlow  in  1948,  a  stone  slab  12'  by  4'  in  the  Residency 
cemetery  at  Leh,  crudely  inscribed  to  Based.  This  had 
been  brought  in  about  1932  from  a  “mani  wall”  at  Shyok 
village  a  few  m.  K.  of  Tanktse. 

Walker  pays  a  warm  tribute  to  Basevi’p  pioneer 
work  on  the  Indian  pendulum  obsns.,  RAS.  (  mn  ), 
xxxii  (  100-11  ),  9-2-72.  He  notes  that  the  “pen¬ 
dulum”  chapters  1  to  v  of  OTS.  v  “passed  through 
press  as  nearly  as  possible  in  his  own  words”. 
Hennessey  notes  that  Basevri  “alone  in  India  was 
thoroughly’  conversant  with  the  pendulum  opera¬ 
tions”3. 

“Captain  Basevi”  writes  Montgomerie,  “was  an 
officer  of  rare  scientific  and  general  attainments.  ... 
Ho  had  done  good  service  in  every  part  of  India, 
from  Ladak  to  the  southernmost  point  of  the  Madras 
Presidency,  one  of  his  special  charges  having  been 
the  measurement  of  the  Cape  Comorin  Base-line,  ... 
'but  the  crowning  work  of  his  life  was  the  taking  of 
the  pendulum  observations  for  the  whole  continent  of 
India.  To  this  most  difficult  task  he  devoted  a  large 
amount  of  talent  and  labor,  of  which  it  is  hardly 
possible  to  convey  an  adequate  idea  f  380,  399  ] . 

“Jjfip  labour  will  supply  exceedingly  valuable  data 
towards  solving  the  most  interesting  and  difficult 
scientific  questions  as  to  the  ellipticity  of  the  earth 
and... variations  in  the  density  of  its  crust4”. 

Basevi  records  that  botweon  1S67  and  1S69,  his  wife  often 
recorded  his  obsns.  in  the  absence  of  his  asst.  McDjugall5. 
She  was  iD  England  at  the  time  of  his  death,  and  was  granted 
pension  of  £100  a  year  from  the  Home  Civil  LiBt,  by  in- 
■fluenoc  of  the  Prime  Minister,  Benjamin  Disraeli*. 

A  subscription  of  over  Rs.  ■  2,000  for  a  suitable 
memorial  was  raised  in  the  Department.  After 
consulting  his  widow,  a  clock  was  purchased  in 
England  and  installed  in  1874  over  the  office  porch 
at  Dehra  Dun.  *  “It  strikes  the  quarters  as  well  os 
the  hours  and  keeps  admirable  time,  and  has  alto¬ 


gether  superseded  the  hand-struck  gong  by  which  for- 
very  many  years  the  office  hours  have  been  regu¬ 
lated  The  inscription  was  added  in  19047. 

B  ATT  YE,  George  Money.  Ben.  Inf. 

b.  19-3—29.  d.  13-10-1912. 

Ena.  20-8-45  ...  Bt.-CoL  20-8-76  ;  ret.  as  M.  Gob. 

20-1 1  -7.7- 

Eld.  of  ten  Boris  of  Goo.  Wynyard  Battye,  ncs.,  of  Holm, 
firth  in  West  Riding,  Yorks.,  and  Marian  Martha,  dau.  oF 
James  Money,  his  first  wife  ;  bro  to  Henry  Doveton  [  inf). 
m.,  Hampstead,  15-12-59,  Emma,  dau.  of  F.  c.  Smith,  bcs. 
go.  2552  of  13-11-50,  appd.  to  trans-Sutlej  rev. 
svy.,  having  joined  from  1st  Eur.  on  1st  Nov.  [  273  ]. 

Sept.  1852  to  Oct.  ’64,  with  his  regt.  to  Burma  on 
mil.  service,  Tho3.  Blagrave  then  writing  that  as 
he  had  “been  so  long  absent,  he  -will  be  the  better  of 
a  few  months  brushing  up  at  both  field  and  office 
work  ere  obtaining  the  management  of  a  survey.  ... 
The  survey  department  is  not  like  a  corps  of  irregular 
cavalry’  from  which  a  man  may  be  absent  for  years 
without  detriment,  either  to  his  own  interest  or  those, 
of  Government”  ;  to  which  the  DSG.  added  marginal; 
note  in  pencil,  “I  should  think  not”8  [  400  ]. 

DSG.  later  notes  that  Battye,  “not  having  much  taste  for- 
the  profession,  ...  obtained  another  appointment  in  the  Punjab  . 
as  Assistant  Commissioner”,  under  oo.  4678  of  15-11-54*: 
In  I860  he  was  Asst.  Comnr.,  Eerozepore,  and  in  1864  pmo._ 
of  nwp.,  when  sts.  addressed  him  regarding  svy.  mails  . 
addressed  to  the  Gwalior  A  cl  party;  ‘of  four  packets  that 
reached  me  yesterday  (  on  tour  ),  one  had  been  from  Agra  to. 
Jaipore,  to  Kerowles,  to  Gwalior,  to  Shapore,  to  Shahabad* 
and  at  last  reached  me  near  Jhara  Ghat’’10. 

Ret.  as  pmQ-  Bombay. 

B  ATT  YE,  Henry  Doveton..  Ben.  Inf. 

b.  5-10-33.  d.  20-2-15. 

Ens.  7-1-50  ...  Bt.-CoL  7-1-81  ;  ret.  as  M.  Gen. 

bro.  of  Geo.  [  tup  ].  25-8—84'.  . 

m.,  16-1-62,  Susan,  who  d.,  17-8-63,  dau.  of  Dr.  J.  J. 
Boswell.  . .  . , 

W ho  was  JFAo. 

1 0-9-52,  appd.  to  rev.  svy.  Rechna  doab  under 
ThOg.  Blagrave  who  reported  Ld  1854  that,  “now 
that  he  ha3  had  another  year’s  acquaintance  of  the  , 
work,  I  can  honestly  report  that,  though  a  little-. 
wanting  in  energy,  he  is  the  hardest  working  and_ 
most  careful  assistant  I  have”  [this  is  underlined^ 
and  queried  in  pencil  bv  DSG.  ].  44  He  is  perfectly  - 

master  of  the  office  work,  and  though  not  yet  a  goocb* 
draftsman  or  printer,  he  is  very'  much  improved”11.. 

He  later  joined  his  batt.  for  ops.  against  Santab  [  372^ 
499  ],  and  did  net  return  to  bvv.  [  400  ]. 

8-12-55  Asst.  Comnr.  Jholum1’  ;  2nd.-in-comd.  1st  Sikh- 
Inf.,  9-2-5S. 

BECHER,  John  Reid  [  rv,  419  ].  Ben.  Engrs. 

b.  3-7-19.  d.  9-7-84. 

2/Lt.  11-12-37  ...  Maj.  2-8-54  ...  Col.  15  9-81; 

ret.  1869  ;  Gen.  29-11-78  ;  Col  Comdt.,  15-9-81. 
8th  son  of  Col.  Geo.  Bocher  {  1780-1837  ),  Ben.  Cav^ 
Eodson,  1(116),  DIB.,  and  Harriot  Gildard,  his  2nd.  wife.  7 
cb.  1860 ;  DIB.  ;  Con  oily  (  89/197  ). 


. 1  Maj.  Marin  lyre  of  2nd  Goorkhaa  &  Msj.  Macdonald,  on  shooting  expn.  *  details  from  bearer  recorded  by  Hennoasey, 

GH  Trig.,  1870-1  (  appr.  B,  paras  12-17  ).  1  GH  Trig.,  JSJ6-8  (  »ppx.  lvii  )  ;  185S-9  (  appx.  ixviii  )  :  cf.  4  sts.  to  ox.  (  Agn. . 

I)ept.)(  17-8-71;  reply  No.  175  of  1-9-71.  •  GB  Trig.,  185G-8  {  appx.  Ivii )  ;  J  SG8-9  (  appx.  xi  viii  ).  •  jt w.  to  w.  h.  Colo, 

.17-5—83..  1  ?  OR  Trig.,  1873-4  ;  frpee.  to  GTS .  v,  shews  p.irch  without  clock.  •  DDn.  4S3,  3-10-54.  'DDn.  62  4  (  74  ),  D3G-_ 
to  SG.f  5—4-56.  10  DDn.  9  (  120  ),  27-2-64.  11  DDn.  483,  30-10^54.  11  DDn  426  (  74  ),  DSG.  to  SG.,  5-4-56. 
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fed.  Bruce  Castle,  Tunbridge  Wells,  and  Addiscombe. 

.  *.rrd.  India,  1830  ;  1843,  with  Pollock*®  column  to  KBbul ; 
ilet  Sikh  Wr r,  woundod  at  Sobraon,  10-2—48. 

IB-10—46,'  to  eh.  rev.  nvy,  trans-Sutlej  do5b,  at 
Bliillaur  ;  Oot.  1847,  tr.  to  Lahore  Agency,  and  1848 
-appd.  Aset,  to  Resdt.,  as  Comnr.  on  Bikaner  bdy. 
1.191,270,364,400,504]. 

1853-P,  do.  Hazara  ;  1859,  consulted  Montgomerie 
Tt  Indus  floods  [  515  ]. 

1862,  a*  nc.  Dcrajat  appreciates  valuable  help  of  John- 
atone'e  trane-  Indus  j<argana  maps,  -whereas  main-circuit 
plans  of  cir-Indus  areas  were  of  little  admin,  value  [  218-9, 
297-8  ].  Be  adds  ;  “With  all  its  barrenness  this  would  not  be 
-»  bad  countin'  were  one  nearer  to  friends  and  civilization. 

As  it  is,  it  is  a  kind  of  exile.  ...  For  myself,  1  do  not  often 
‘turn  back  with  longing  for  home,  except  when  1  am  weary 
•of  work.  1  dread  the  monotony  of  life  in  England1. 

-BLAGRAVE,  Jolrn  'William  Barwell.  Bon.  Inf. 
b.,  1824  ;  bapt.,  Calcutta,  25-3-24. 

<i.,  Saugor,  6-10-57  ;  mi.  St.  James’  Ch.,  Delhi. 

s  Ens.  24-4—41  ...  Capt.  11-11-54. 

in  7th  generation  from  eld.  bro.  of  John  Blograve  ( d. 
.*1611),  mathn.,  DNS.;  bod  of  Cbas.  Geo.  Blagrave,  bcs., 
from  Calcnt  Park,  Berks,  and  his  wife  Jane  Colvin  ;  bro.  to 
Tbos.  [  inf  J. 

Punjab  Jnjcr.  (  28  ). 

arrd.  India  Aug.  1841  ;  15-11-47  appd.  asst.  rev. 
••survr.  trans-Sutlej  doab  ;  after  tr.  to  cis-Sutlej,  refum- 
-ed  to  ch.  on  Hutchinson’s  death  in  1848  [_505]tiU 
liis  bro.  t-ook  over  [  6-7,  270  n.7]. 

Oct,  1850,  raised  new  party  for  Bari  doab;  1853, 
sick  leave  and  furl.,  sailing  7th  Feb.  [  272-3,  499  ]. 

Jan.  1S54,  on  return  from  furl,  joined  74th  >n.  at 
•  Cawnpore,  and  in  Aug.  raised  new  party  for  rev.  svy. 
Saugor.  ‘‘An  officer  of  great  energy  and  good  profes¬ 
sional  knowledge,  and  ha9  always  given  much 
-satisfaction”2  [  268,  364-5,  400,  543  ]. 

d.  Saugor  Et.  during  siege  by  mutineers  [  397,  483  ].- 

'BLAGRAVE,  Tltomas  Colvin.  Ben  Inf. 

b.  25-3-18.  d.  21-10-97. 

Ens.  3-1-36  ...  Maj.  11-8-58  ;  ret.  as  Lt.-Col. 

31-12-61. 

eld.  bro.  to  John  f  sup  ]  ;  m.,  before  1862,  Jeannette  Louise, 
who  d.  Bognor,  Sussex,  5—1-98,  aged  55. 

1844— 5,  asst,  on  Sind  svy.;  J  A  SB.  xrv  (  cviii  ),  1845, 
veportE,  16-10-  45,  Karachi  earthquake  and  founding  of  local 
science  instn  ;  it,  1 846  (  xvii  ),  elected  member  t. SB. ;  1st  Sikh 
AVar,  at  battle  of  Sobraon,  10-2—46. 

10-2—47,  appd.  asst.  rev.  survT.  trans-Sutlej  ;  Oct., 

"'tr.  to  cis-Sutlej  "till  4-1-49  when  returned  for  ch. 
under  00.  27-12-48  [7,  201,  270-2,  316,  350,  396, 

433  ]-  Moved  30-8 -52  with  party  to  6.  Bechna  doab, 
Lahore  and  Jhang  dists.  [  7,  273-4,  365.  49*  >  500  ]• 

Under  00.  1-2-5G,  made  over  ch.,  9-1-50,  to  Jolm 
Macdonald,  after  declining  tr.  to  Sind  [  277  ]  ;  from 
1-8-57,  comdg.  ]2(h  Punjab  Irreg.  Inf.  [400]. 

BLAIR,  Guslavus  Frederic.  Mad.  Art. 

b.  3-1-33.  d.  1-10-1902. 

2/Lt.  14-6-50  ...  Lt.-Col.  1-8-72;  ret.  as  Bt.-Col. 

8-10-73. 

Bon  of  Lt.-Col.  Chaa.  Devaynoa  Blair  1S04— 60,  cb.,  8th 
Bten.  Cav.,  Hodson,  I  (156-9),  and  bis  let  wife,  Martha 
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Cordelia,  n6o  Crichton,  who  <3.  K RBir&lmd,  23-10—40.'  'm-£7Z. 

•  1-&-56,  appd.  to  Pegu  Bvy.  under  Bdgecome,  reverting 

regtl.  duty  20-&-57  ;  rejoined  for  neaaon  185S-©  J  107  1  ^  * 

BODDAM,  Castle  Tudor.  Bo.  Bngrs. . wA  _ 

b„  Agra,  1825/6.  •  _ 

d.,  Jubbulpore,  2—5-61,  aged  B5  ; 

2/Lt.  9-12—44  ...  Capt.  5-11-57.  ■■■■-  -  ' 

Son  of  Rawson  Hart  Boddam,  nee.  and  Ellen  Kezia, 
wife,  dau.  of  J.T.  Bungerford,  solicitor  of  Bombay.  -  ■ 

ed.  by  Dr.  Thof.  Firminger  formerly  of  Greenwich  Obey 
who  prepared  candidates  for  Haileybury*,  DIE.  (146) 

453  n.io  ]  ;  Addiscombe,  1S43-4. 

Conolly  (  106,124). 

April  1850,  “entirely  inexperienced  in  surveying 
operations  on  an  extensive  scale”,  and  but  recently 
arrd.- in  India,  appd.  to  ch.  topo.  evy.  in  Gujarat 
with  half-trained  pupils.  -  -  2 

Jan.  1853,  work  abandoned  on  advice  of  SG., 
after  failure  to  produce  any  svy.  of  value  [  192"]. ~ 
Later,  Suplg.  Engr.,  Saugor  Biv.,  ptra.  ,  “*': 

BRAXFFLL,  Brydges  Kobinson.  Ben.  Cav.  ' 
b.  23-1-33.  d.  26-5-1905. 

Com.  14-3-54  ...  Bt.  Col.  14-3-84  ;  ret.  as  M.  Gan. 

10-11-81. 

Son  of  ChampioD  Edward  Branfill,  of  Upminster  H»ip 
Essex,  Capt.  3rd  DrgnB.,  and  Anne  Eliza  his  wife,  dau.  of 
Rev.  A.  E.  Bammomb  ■ 

ed.  Rugby,  adm.  Feb.  1848.-  Portrait,  pi.  25.  • 

nrrd  India  24—6-54  ;  regtL  duty,  Perozepore,  Ft.  Abazai, 
Sialkot ;  2-6-58,  on  roc.  to  Murree  with  Peshawar  fever.  "  ' 
4-10-58,  appd.  to  crs.  on  Walker's  reedn.  joined  kirn 
at  Pindi  11-10-58;  “1  am  very  fortunate  in  having  auch 
a  pleasant  companion  as  Branfill,  who  ia  a  man  of  great 
worth,  and  much  liked  and  respected.  I  knew  him  very 
well  at  Murree.  ...  Be  is  a  roan  of  sound  judgement,  with  a 
good  head  on  his  shoulders.  Unfortunately  his  education  has 
been  almost  entirely  classical,  as  he  is  a  Rugbean,  and  it  ii 
not  likely  that  he  vrill  be  able  to  go  far  in  mathematics.  ... 

“He  is  about  22  yrars  old. ..but  looks  a  much  older  man. 
He  has  plenty  of  energy  and  ballast.  ...  I  was  a  little  sur¬ 
prised  at  his  volunteering,  ...  for  1  know  he  had  more  than 
one  cavalry  appointment  o;>en  to  him,  with  better  pav  than 
he  will  get  with  us  [  14c  ).  Lieutenant  Branfill  threw  np 
the.  adjutancy  of  his  corps  (  now, the  5th  European  Cavalry  ) 
id  order  to  join  the  trigonometrical  survey”  [  380]*. 

1858-62,  emp.  on  levelling  ;  [  53,  77— 9,  399  ].  April- 
May  1860  Mnlisud  expn.  [  217  ]  ;  1-5-62,  tr.  to  Coast 
Series,  on  rueast.  Vixagapatam  base-line  ;  1862-3. 

1863—6,  in  ch.  Coast  Series  to  Madras  and  longl. 
series  to  Bangalore.  Having  trouble  with  eye  sight 
took  furl.  May  1866  to  Jan.  1868  ;  Aug.  -1868  with 
Tennant  obsd.  solar  eclipse  nr.  Guntur;  til)  1876 
on  prcpl.  trgn.  6.  India,  incl.  meast.  base-line  at  Cape 
Comorin  and  gt.  connection  to  Cejdon. 

1876-7,  furl.;  1877—8,  completed  trgn.  of  8.  peninsula; 
1679-80,  trgn.  in  Bombay,  Sind,  and  Burma,  with  meast- 
basc-linc  at  Mcrgui.  1BS0-2. 

Furl,  from  10-11-82,  pending  rett.*. 

BRO  WE,  Jolm  Bead.  Mad.  Cav. 

b.  6-7-05.  d.  3-4-76. 

Corn.  13-2-21  ...  Bt.  Cob  1-5-58;  ret.  aa 

Hon.  M.  Gen.  31-12-61. 

Son  of  Henry  Brown,  MCS.,  and  his  wife  Ann,  dan.  of 
Richd.  Sewell. 


t>DUn.  30  (  1269  ),  to  SG.,  4-11-C2.  *  DDn.  624  (  164  ),  DSG.  to  SG.,  5-4-56.  *  training  colL  for  beic.  civ.  service*. 

"*DDn.  710  (  231,  2G5  ),  jtw.  to  SG.,  23-10— 58,  0-6-59.  '  57 .  Scn-Ufs,  1-1-84  ;  SI .  N  otos,  1-1 2— 84. 
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BROWNEOW 


m.»  Madras,  15-5— 34,  Margaret  Mary,  dau.  of  David 
Invrrarity  of  Madras. 

14-3-48,  appd.  to  succeed  Morland  In  oh.  Hdbd. 
topo.  svy.  ;  took  leave  till  assuming  ch.  17th  July 
[  177. 287,363,  428  ]. 

Two  years  later  SG.,  pointed  out  that  Brown  had 
no  previous  svy.  experience,  and  lacked  “tact, 
patience,  and  conciliation”,  and  was  not  “on  friendly 
terms  with  the  Brigadier  commanding  the  district”'. 

The  svy.  was  accordingly  suspended  from  Dec. 
1850  and  Brown  reverted  to  regt.  [  178,  384,  400  ]. 

BROWNLOW,  Elliot  Pakenham.  Ben.  Engrs. 

b.  10-4-33.  kd.  in  gunpowder  ex-plosion, 
Lucknow,  18-3-58  ;  in. 

2/Lt.  12-12-51  ;  Liout.  21-11-56. 

Son  of  Henry  Benjamin  Brownlow,  bcs.,  and  his  1st.  wife, 
Amelia,  dau.  of  Geo.  Chester,  bcs  ;  bro.  to  Gen.  Henry  Alex. 
Brownlow,  Ben.  Engrs.,  Indian  Rlwys. 

ed.  AddLscombe,  1850-1  ;  sme.  Chatham,  1852-3. 

Blunt  (  236);  Lang  (1,9,12),  portrait  p.  7  [in/]; 
Conolly  (  92/2S4  ). 

1853—4,  Asst.  Ex.  Engr.,  6  Hiv.  ot.  road,  fwd.  ;  2S-8-54 
applied  for  appt.  to  gts. 

GO.  GO.  4—2-56,  appd.  2nd  Asst.  Gts.  ;  posted  to 
Kashmir  Svy.,  joining  at  Dehra  Dun  28th  Feb.  Of 
his  first  season’s  work  Montgomerie  writes  that  “he 
assisted  me  during  the  first  three  months  [  May  to 
July  ]  so  as  to  master  all  the  details  of  hill  surveying. 
Towards  the  end  of  the  season  [  he  ]  triangulated  a 
portion  of  the  river  Jhelum  [  below  Baramula  ]  in  a 
most  complete  manner.  ...  Showed  great  aptitude 
for  hill  surveying”2  [  225-6  ]. 

Nov.  1856,  to  Jogi-Tila  ser.  under  Tennant[  53  ], 
rejoining  Kashmir  Svy.  May  1857.  Took  up  recce, 
for  trgn.  w.  across  Kisbanganga  to  Kagan  valley, 
hut  recalled  after  a  few  weeks  to  take  over  main 
trgn.  as  Montgomerie  could  not  leave  hdqrs.  [  227, 

230.515]- 

Reached  Srinagar  on  12th  June,  reporting  that  “  although 
do  geographical  values  have  been  obtained,  ...  the  reconnais¬ 
sance  has  not  been  without  its  uses.  Eight  staves  have  been 
erected  on  points  which  will  prove  useful  next  year,  and... 
information  has  been  obtained  of  a  country  hitherto  but  little 
known.  Succeeded  in  making  an  accurate  planetable  sketch 
of  that  portion  of  Drawer.. .which  is  under  the  direct  rule  of 
the  Maharajah,  ...  and  which  had  never  hitherto  been  visited 
by  any  European 

Started  out  on  ISth  June  to  carry'  prinpl.  trgn. 
K.  from  Hant  HJ3.  on  ridge  15  m.  N.  of  Wular  Lake 
[  226;  pi.  6],  .  Much  hampered  by  clouds  and  un¬ 
favourable  weather,  and  had  difficulty  with  supplies. 
Triangles  lay  across  the  inhospitable  Deosai  Plains, 
but  from  two  stations  he  had  a  fine  view  of  Karakoram 
Range,  and  took  bearings  from  which  Montgomerie 
was  able  to  compute  position  and  height  for  the  groat 
peak  K  2  [  88—9,  229,  232,  485,  514  ].  Closed  work  at 
Btation  on  left  bank  of  Indus  not  far  from  Skardo  and 
returned  to  Srinagar  on  20th  Sept.,  to  leave  again 
on  23rd  to  join  army  in  front  of  Delhi,  having  volun¬ 
teered  for  mil.  service. 


The  SG.  reported  that  “the' successful  result  of 
Li.  Elliot  Brownlow’e  operations  proves  him  to  be  a 
thorough  master. ..as  a  trigonometrical  surveyor.  .... 
As  soon  as  his  work  was  arrested.. .by  the  advent  of" 
snow  [  he  ]  applied  to  me  for  leave  to  join  the  army 
at  Delhi,  which  I  granted.  Eight  days  after  receiv¬ 
ing  my  permission  [  he  ]  reached  Delhi”  [  380,  399  ]4^. 

Reaching  Delhi  after  its  fall  on  14th  Sept.,  he  accd.  the 
Engr.  Bde.  under  Alex.  Taylor  to  Agra,  Eatehgarh,  and 
Lucknow. 

18-3-58,  died  from  wouDds  caused  by  an  explosion  at. 
Lucknow,  which  occurred  the  previous  day  ;  “During  the 
final  reduction  of  Lucknow,  a  quantity  of  gunpowder  in  tin. 
cases  and  leather  bags  was  found  in  a  yard.  ...  Outram. 
directed  it  to  be  destroyed  by  the  Engineers.  It  was  taken 
to  a  large  and  deep  well  as  rapidly  as  possible.  When  one 
of  them  was  being  thrown  down  it  struck  the  side  of  the  well 
and  exploded.  A  flame  of  fire  flashed  up,  igniting  case  after 
case,  caught  the  powder  in  the  carts,  and  blew  it  up,  killing 
or  severely  wounding  2  officers  and  14  men”6. 

“Inscription  on  monument  in  the  enclosure  of  the  tomb, 
of  Sa’adat  Ali  Khan  at  Lucknow”  [  483  ]•. 

TennaDt,  who  was  with  the  Lucknow  force  at  the  lime, 
writes  that  Brownlow  was  “always  in  front  when  wanted, 
willing,  strobg,  and  sharp.  We  have  few  who  could  adequate¬ 
ly  fill  his  place”  [  334  ]7.  SG.  had  already  asked  for  his  early 
return  to  the  Kashmir  Svy.  “He  possesses  extraordinary 
aptitude,  physical  and  professional,  for  mountain  surveying, 
in  which  he  has  highly  distinguished  himself”0. 

The  portrait  here  appended,  from  a  daguerreotype  of  c. 
1853,  is  reproduced  by  permission  of  the  Society  of  Army 
Historical  R-esearch  from  their  Journal ,  vol.  rx,  35(  7  ),  of;~ 
Jan. 1830. 


1  DDn.  542  (  29),  SG.  to  Mil  Dept.,  17-7-50.  *  DDn.  716(65),  to  SG.,  26-3-57.  *  DDn.  51  (  34  ),  m.  to 

33-5-57.  •.  4  DDn.  643  (  187  ),  SG.  to  Mil.  Dopt.,  15-10-57.  *  the  other  officer  being  Opt.  A.  J.  Clerk,  re.  •  Blunt  (  236 

*DDn.  715  (  360  ),  to  SG.,  16-3-5S.  •  DDn.  6-13  (  217  ),  to  Mil.  Dept.,  18-3-58. 
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BIOGRAPHICAL 


DURGESS,  Francis  Jaquoa.  Ben.  Inf. 

b.  1822  |  bnpt.  Baraton,  oo.  Warwick,  23-6-22. 
id.  by  mutineers,  JhAnei,  8-6-67  ;  M3.  Bt.  James’  ch.. 
.Delhi,  <fc  Saugor  Gate,  Jhansi.  ■ 

Eds.  11-6—42  ...  Capt.  1850/7.  . 

Bon  of  Francis  Burgess,  barr.  and  Ch.  Comnr.  Police, 
^Birmingham,  and  his  wife  Amelia. 

Left  a  widow  in  England. 

Blunt  (  155,  370-1  ) ;  Punjab  Inter.  (  45  ). 

Arrd.  India  Aug.  1842  ;  1843-6,  regtl.  duty,  Bundelkhand  ; 
>June  1647  to  twd.,  to  lay  out  road  to  Saugor. 

29-9-47,  from  cis-Sutloj  svy.  appd.  asst,  survr. 
rev.  svy.  Ajmer  under  Yanxonen  ;  1848-9,  in  ch. 
-deft,  on  svy.  round  Delhi  [  6,  264-6,  324,  433  ]. 

In  commending  hi8  technical  work  Tanrenen  comments 
that  "like  most  officers  possessing  a  scientific  knowledge  of 
^survey,  he  looks  down  with  supreme  contempt  on  revenue 
*urvev  or  circuit  Bystem.  He  takes  little  or  no  interest  in 
matters  connected  with  the  revenue  survey.  ...  He  imagined 
lie  was  boat  serving  the  interests  of  Government  by  giving  np 
his  undivided  attention  to  the  more  scientific  survey  in  the 
neighbourhood  of  Delhi  than  by  giving  np  a  portion  of  his 
time  to  Boosain  Buksh’s  jagheer  survey  [  264,  451  ]>. 

Season  1849-50,  moved  dott.  to  Bareilly  and  in 
1851  given  independent,  ch.  of  rev.  svy’.  e.  Kohil- 
ihand  [259-62,  40B  ].  From  1853  moved  his  party 
’first  to  Cawnpore,  and  then  to  start  svy.  of  Bundel- 
ihhands.of  Jumna  covering  territories  of  Jaitpur  and 
-Jhansi  under  PA.  at  Orai.  [189,  267,  pi.  16].  In 
-course  of  this  svy.  he  and  all  officers  of  his  party 
were  kd.  by  mutineers  at  Jhansi  Ft.  [  6,  267,  364, 
396,  400,  483,  538  ]. 

DSG.  reported  that  he  was  "a  talented  officer,  and  it  is 
"much  to  be  regretted  that  bis  power  of  superintendence  and 

■  administrative  ability  are  Dot  equally  apparent.  He  is  greatly 
wanting  id. ..steadiness  of  purpose,  diverting  his  attention  to 
other  pursuits  do!  connected  with  the  strict  line  of  his  duty, 
which  suffers  in  consequence"  [  TV,  258-9  ;  v,  267  ]. 

-dBURTON,  Richard  Francis.  Bo.  Inf. 

b.  19-3-21.  d.,  Trieste,  20-10-90. 

Ens.  18-6-42  ...  Bt,  Capt.  18-6-57  ;  ret.  1SG0/1. 
"Son  of  Lt.-Col.  Joseph  Netterrille  Burton  of  itm.  36th  Ft. 

ed.  France  and  Italy  and,  in  1840,  at  Trin  Coll.  Oxford, 
being  rusticated  after  a  duel. 

m.,  England,  1S61,  Isabel,  dau.  of  H.  a.  Arundell,  who 
shared  his  life  in  travel  and  literature  ;  DAB. 

kcmo.  18SG.  pries.  1859,  with  Founder's  gold  medal. 

DAB.  ;  DIB.  ;  Enc.y  Bril.  ;  Life  by  Thos.  Wright,  2  vols.  190G. 

Oct.  1842,  joint'd  18th  bo.  in.;  soon  showed 
facility  in  oriental  languages. 

15—11-44,  appd.  asst,  sutvt.  Sind  svy.  in  succession 
rto  Lieut.  Dawson  of  hm.  86th  Ft. 7  “His  appoint¬ 
ment  ...enabled  him  to  mix  with  the  people.  He 
frequently  passed  as  a  native  in  the  bazars  and 
■deceived  his  own  munshi,  to  say  nothing^of  his 
colonel  and  mes-v.nat.es  ”2  [400]. 

Furl.  1649-53,  making  pilgrimage  to  Mecca  ;  1854,  visited 
HomnlilaDd  ;  1855,  served  in  Crimean  War  with  irregulars  ; 
1856-9,  on  leave  from  India  with  Sj>cke  to  sources  of  Kile. 
J 861,  read.  Indian  for  Consular  service,  where  he  had  even 
greater  scope  for  travel  and  adventure.  Prolific  writer,  incL 
'■that  of  History  of  Sind  ;  London,  1851. 

■  CAMPBELL,  Edward  Fitzgerald.  HM.  60th  Rifles. 

b.  25-10-22.  d.  23-11-82. 

2,0,1.  2-7-41  ...  Maj.  9-9-58  ...  Bt.-Col.  12-1-67. 


Bon  of  M.  Gen.  Bir  Guy  Campbell,  cb.,  1st  Bart,  and  Pamela 
hi*  2nd.  wife,  dau.  of  Lord  Edw.  Fitzgerald;  «ucc.  as  2nd  ” 
Bart.  1849*.  .  ,  -i 

ed.  BMC.,  Sandhurst.  '  •* 

m.,  25-10-53,  Georgians  Charlotte  Theophila,  dan.  of  Bir"- 
XboB.  Theophilus  Metcalfe  (  1795-1853)  4lh  Bart.,  ioe.'  ■  ;1  7. 

2nd  Sikh  War,  1848-9  ;  ajdc.  to  Bir  Chaa.  Kapler, 
c-in-c.,  and  then  to  Lord  Dalhousie,  oo.,  till 
16-9-63,  wheD  nominated  Asst.  Rev.  Sum.  and 
posted  to  Bari  do5b  svy.,  acting  in  tempy.  ch.  from 
6-12-56.  “This  officer,  educated  at  Sandhurst,  and 
possessing  high  qualifications  as  a  draughtsman,  was 
a  great  acquisition”4  [  400]. 

1857,  to  regtl.  duty  during  Mutiny;  at  siege  of  Delhi; 

did  not  return  to  Bvy. 

CARDOZO,  Henry  O’Connell.  TMad.  Svy.,  uncov. 
b.,  Madras,  18-1-39. 
d.,  pr.  Ramnad,  13-12—1906. 

Mad  Svy.,  Dep.  Supt.  2nd  cl.,  25-2-59  ;  ret.  1899.  ■'-'■■■ 
Bon  of  Benjamin  Cardozo  (  1815-76  ),  of  Madras  and  Bath, 
England,  and  his  wife,  Bridget  Margaret,  dan.  of  Capt.  -Q. 
O’Connell,  Comraj.  of  Ordnance,  both  of  whom  d.  at  Bath, 
mi.,  Lorksbrook  cem. 

ed.  Thom  Park,  Teignmouth,  De'von  ;  Fellow,  Had.  Uniy.  ■ 
m.,  1870,  Caroline  ADdrA.  orE.  -  : 

Who  was  Who;  Markham,  1st  edn.  (  298  );  2nd  (449); 
Mad.  Services.  - 

25-2-59,  appd.  2nd  asst.  Mad.  Rev.  svy.  Mslptm.'; 
1868,  ch.  No.  2  Party,  Kurnool  ;  1869-70,  furl.  me.  to 
England  ;  18S0  Bellary  &  Cuddapah  [  280,  445J..  .  ~ 
after  rett.,  British  Consul,  Pondicherry.  -  ./ 

COLEBROOKE,  Robert  Hyde.  Bo.  Inf. 

b.  4-6-27.  drowned  nr.  Poona,  3-10-49  ; 
M3.  Wanowrie. 

Ens.  13-TW46. 

Son  of  Lieut.  John  Wrick  Colehrooke  (  1804-28),  Mad, 
Inf.,  2nd  sod  of  Lt.-Col.  Robt.  Hyde  Colehrooke  (  1762-1808) 
SG.  of  Bengal  [  I  :  326-9  ;  n,  386-91  ].  John  Ulrick  d,  after 
service  iD  Burmese  War  3  824—6;  his  wid-  Jane  Maria  Balfour 
living  at  Bath  1846. 

ed.  Grosvenor  Coll.,  Bath,  1837—41,  and  King’6  Coll.  Kew 
Brunswick. 

22-7— 4S,  appd.  asst.  rev.  sutvt.  Abmadnagar,  Geo.  Ander¬ 
son  reporting,  6-10—49,  that  he  died  “in  attempting  to  cross 
the  Jamsetjee  Bund  near  Boonah,  the  river  at  the  time 
being  high.  ...  A  highly  talented  and  promising  young 
officer  ;  was  travelling  from  Ahmedouggur  to  Bombay  on 
leave  of  absence’’  [  400  ]*. 

COhTER,  Alexander.  Bo.  Engrs. 

b.  e.,  1826.  d.,  Simla,  16-6-68. 

2/Lt.  13-6-45  ...  Lt.-Col.  29-2-64. 

Sod  of  Lt.-Col.  Thos.  Alex.  Cowper  (  d.  1825  ),  Bo.  Engrs. ; 
Con  oil  v  (  106,  34  )  and  Charlotte  his  2od  wife,  dau.  of  David 
Maitland  of  Inverkeilor. 

pr.  father  of  M.  Gen. Maitland  Cowj>er,  ob., Hodson’s  Horse. 
Conolly  (  107/126  ).  Punjab  Inter.  (  70  ). 
arid.  India,  Dec.  1846  ;  with  rwn.  Tipper  Sind. 

3-7-50  appd.  asst.  rov.  6urvT.,  pmc. 

May  1855,  Supt.  Rev.  Svy.,  Khandesh  ;  18-2-57.' 
Supt.  Rev.  Svy.  Gujarat  till  Nov.  1859,  when  appd. 
Coindt.  no.  6  &  M.  ;  1  862,  furl.  [  400  ]. 

Aug.  1864,  to  rwu.  in  ch.  Mhow  Div.  Agra-Bo.  Boad; 
1SG6,  to  Oudh  ;  d.  on  leave  in  Simla. 

Roorl/2  Papers,  n,  1865  (  67-75  ),  paper  on  MiL  Bridgee; 
m  1866  (  184-212  ),  on  Bo.  Rev.  Bvy.  [  iv,  239  n.i,  240  n.2  ]; 
Markham,  1871  (  135  n.  ). 

‘DDn.  624  (  74  ),  DSG.  to  BO, 


1  DDn.  485  (A-17),  YanreDen  to  DSG.,  1849.  1  Ency  Bril.  ‘Burke  (360-7). 

■  £7-4-56.  ‘Bo.  bc.,  1849.  ■  - 
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DEPREE 


CREWE,  Willoughby.  Mad.  Inf.  <fc  SC. 

•  b.  25-2-20.  d.,  Paris,  15-8-80. 

Ens.  12-12-38  ...  so.  18-2-61  ...  Lt.-Col.  15-7-64. 

Son  of  Lt.-CoL  Richd.  Crewe  and  his  wife  Frances,  dan. 
of  J.  Hare. 

8-6-58,  appd.  Hep.  Supt.  2nd  cL,  Mad.  Svy.  ;  1870,  in 
ch.  Coddapah  and  Kistna  svy.  ;  not  on  1877  list  [  280,  401  ]. 

GORDON-CUMMENG,  William  Gordon.  Bo.  Inf. 
b.  2-6-29.  dsp.  28-4-1908. 

Ens.  12-12-46.  ...  Bt.  Maj.  7-12-58  ;  Maj. 

12-12-66;  ret.  as  Hon.  Lt.-Col.  31-3-68. 
son  of  Sir  Wm.  G.  Gordon  .Camming  (  1787-1854  )  2nd 
Bart,  and  Eliza  Maria  Campbell  his  wife. 

m.,  1st.,  18-6—67,  Alexa  Angelina  Harvey,  dau.  of  James 
Brand  of  Balham,  Surrey  ;  she  d.  8-12-93.  m.,  2nd.,  1 8—4—95, 

Hon.  Lettice  Willoughby,  dau.  of  8th  Baron  Middleton. 
Burke  (  566  ). 

2-11-52,  appd.  asst.  rev.  sum.  [400]. 

Auth.  of  Wild  Men  and  Wild  Beasts  ;  pub.  London,  1871. 

DAY,  Henry  John  [  rv,  369  ].  Bo.  Inf.  &  SC. 

b.  30-1-19.  d.  at  sea  7-5-76. 

Ens.  30-1-19  ...  so.  18-2-61  ...  Lt.-Col.  12-12-66. 

Son  of  Henry  Traningham  Day,  banker  of  Swaffbatn, 
Norfolk,  and  his  wife  Mary. 

'  m.,  Ahma^nagar,  27-1— IS,  Georgiana  Eliza,  dau.  of  M  Gen. 
J.  H.  DunsterviUe,  Bo.  Inf. 

30-8-41,  appd.  to  Nasik  Rev.  Svy.  ;  1842-3,  mil. 
duty  ;  18-5-43,  rejoined  at  Nasik  ;  1846  to  Ahmad- 
nagar  ;  1848-52,  to  mil,  duty  [  401  ]. 

.  18-10-52,  asst.  Deccan  rev.  Bvy.  ;  April  1856,  SO. 
with  rev.  Bettmt.  Upper  Sind  [  278  ]  ;  Sept.  1857, 
resd.  for  ill-health. 

Do  LISLE,  Alfred.  Bo.  Engrs. 

b.  18-1-23.  d.  3-4-99 

2/Lt.  10-12-41  ...  Lt.-Col.  18-2-61  ; 

ret.  as  M.  Gen.,  12-5-68. 
Son  of  Ferdinand  Do  Lisle,  merch.,  of  London,  and  his 
wife  Elizabeth. 

ConoUy  (  106/118  ). 

1-10—49,  under  CE.  Bombay,  took  over  ch.  from  Capt. 
Crawford  as  Supt.  Svy.,  Canal,  •  &.  Forest  Dept.,  Sind  ; 
endeavoured  with  Bmall  staff  available  to  set  both  rev. 
and  topo.  svys.  on  Bound  lines,  but  dept,  abolished  April  1850 
[  193,  276  ].  mkio.  120  (  13  ),  Map  of  part  of  Lower  Sind, 
4  m.  to  inch  [  193  n.6,  277n  j. 

I860,  Dep.  Cons.  Engr.  Ftlwys.,  Karachi  and  successful 
career  engr.  services,  Sandes,  II  [  40,  179  ]. 

DENNYS,  JuliuB  Bentall.  Ben.  Inf.  «fc  SC. 

b.  21-1-22.  d.  25-5-1907. 

Ens.  3-1—40  ...  Maj.  so.  18-2-61  ...  csl.  1881  ; 

Lt.-Gen.  14-1-87. 

Son  of  Nicholas  Dennys,  wine  merch.  of  London,  and 
Elizabeth  Mackay  his  wife. 

m.,  9-8—45,  Harriot,  dau.  of  Tunus  A.  Vanrenen  (  1793- 
1836  ),  Ben.  Art.,  Hodson,  rv  (  344  ),  and  sis.  to  Donald 
[538-9]. 

Who  Was  Who. 

Afghan  War,  1841-2,  under  Nott.  ;  1st  Sikh  War,  1845-6  ; 
oomdg.  Kotah  Cont.,  1853—8. 

20-10-54,  without  previous  svy.  experience,  but 
■with  influence  of  his  bro-in-law  Donald  Vanrenon, 
appd.  to  ch.  Jawad-Nimach  rev,  svy.,  raising  party' 
from  Vanrenen’s  unit  in  Naini  Tab  With  able 


asstce.  of  Edw.  Johnson  completed  svy'.  by  Feb.  1856 
reverting  to  comd.  Kotah  Cont.,  1-11-56  [  266,  364, 
396,400,505]. 

DEPREE1,  George  Charles.  Ben.  Art.  <fc  SC. 

b.  2-8-32.  d.,  Jersey,  Cl.,  18-2-87.  - 

2/Lt.  14-6-50  (  9-12-50  )  ...  Capt.  sc.  24-3-65  ;  - 
Maj.  9-12-70  ...  Bt.-Col.  1-7-81. 

SG. ;  offg.  12-2-83  ;  enfmd.  12-1-84. 

Son  of  George  James  Depree  (  d.  1849  ),  London  whar¬ 
finger,  and  his  wife  Lncy,  dau.  of  Chas.  Saxton  and  sis.  of 
Geo.  Harper  Saxton  (  1820-1901  ),  survr.  [  525-6]. 

ed.  under  his  uncle,  Dr.  C.  W.  Saxton,  dd.,  at  Wem,  Salop, 
and  then  at  Adams’  Grammer  Sch.,  Newport,  Salop  ; 
Addiscombe  from  Feb.  1848. 

m.,  Edinburgh  22-2-70,  Mary  Elizabeth,  eldt.  dan.  of  John 
Haig  of  Cameron  Bridge,  co.  Fife,  and  sis.  of  Douglas  Haig, 
em.  and  1st  Earl  (  1861-1928  );  she  re-m.  e.  1888-9  John 
Jameson  of  St.  Marnocks,  co.  Dublin. 

Tbeir  eldt.  sod,  Hugo  Donglas,  b.,  Mussoorie,  25-12—70, 
edL  Eton,  became  Col.  Comdt.  ra.,  cb.,  cmq.,  dso.  ;  was 
Comdt.  m.  1926-30,  aDd  d.  March  1943  [  497  ]. 

Portraits  in  oils  by  o.  o.  Palmer  [  536  n.1  J  obo.  Lib.  [  pi. 
24  )  ; — from  family  photo.  [  pi.  26  ]. 

Aird.  India  18-6-51  ;  leave  from  Dum  Dum  28— 6-to 
15-11-51;  Dec.  1851,  with  fd.  force  to  Arakan  ;  survd. 
Kyaukpyu  city  ;  Jan.  1853,  sketch  and  report  on  Taungup 
pass  for  passage  of  150  elephants  for  Prome,  receiving  thanks 
of  GO  in  c.‘  [  194  ]  ;  from  30-11-53,  Asst.  Ex.  Offr.,  Chittagong- 
Arakan  Rd.  ;  sick  leave  to  Ootacamund,  17-6  to  5-12—54. 

25-7-54,  applied,  for  appt.  as  asst,  to  his  uncle 
Geo.  Saxrton  in  Orissa,  being  “acquainted  with  the 
use  of  the  theodolite,  level,  compass,  etc,  and  the 
practice  of  common  field  surveying"  [  386  ]. 

00.  GG-in-O.,  20-10-54,  appd.  asst,  to  Saxton 
"dow  employed  in  the  survey  of  the  South-West 
Frontier,  Tributary  Mehals”  ;  reaching  Calcutta  4th 
Dec.  he  joined  party  just  before  it  took  fd.  on  18th. 
After  a  few  weeks  recording  for  SaxtOD,  and  obsg. 
himself  with  5-inch  theodolite,  made  3-inch  svy. 
round  Sambalpur.  Saxton  reported,  27-4—55  ;  “I 
congratulate  myself  and  the  Department  on  the 
acquisition  of  Lieut.  Depree’s  services.  He  has 
been  most  zealous  suad  in  every  way  efficient.  His 
health  has  remained  good  under  exposure,  etc., 
which  are  a  severe  teat,  and  he  likes  the  work 
[  4,  28,  171-4,  421  ]”3. 

In  letter  to  his  mother  written  from  recess  qrs.  at  Cuttack, 
19-8-55,  reports  death  of  Saxton’s  wife  [526]  and  continues, 
“The. ..boxes  arrived  while  Uncle  George  was  away  on  the 
river,  and  I  was  very  much  pleased  to  receive  mine.  One  of 
the  pota  of  jam  wa s  unfortunately  broken  the  day  before 
reaching  Cuttack.  ...  You  may  imagine  the  state  of  the 
papers  and  tracts.  Not  one  of  them  of  course  is  readable, 
being  saturated  with  jam.  ...  The  Bocks  will  be  splendid  for 
the  next  jungle  Benson.  ... 

“My  watch  did  not  arrive.  I  wrote  to  my  Agents  to  tell 
them  to  get  it,  ...  and  they  write  back  that  it  had  not  arrived, 
but  would  probably  do  so  by  the  Dext  steamer.  ...  It  is  very 
inconvenient  to  be  without  a  watch  [  it,  373  ].  UdcIc  George’s 
chronometer  just  come  out  from  Alderman  Carter  has 
stopped  and  is  useless4.  ... 

“We  are  anxiously  expecting  further  particulars  of  the 
late  reverse  before  Sebastopol.  It  is  dreadful  to  contemplate 
the  loss  of  life  which  occurs  in  each  fortnight.  ... 

“I  see  by  the  Gazette  that  the  Pegu  medals  have  arrived 
at  Madras,  ao  I  suppose  they  have  in  Calcutta  too,  bo  I  may 
expect  mine  within  a  month  or  so.  ... 


_  1  one  word,  without  accent,  rhyming  with  “  three”  [  496 ].  “  1  DDn.  644  (  130  ),  from  Q«o.  Ft.  Wm.,  6—4-53.  1  DDn. 

^93  (  609  ),  to  DSG.  ‘Alderman  John  Carter  (  d.  1878  )  ;  clockmaker  of  61  ComhilJ,  London  ;  later  Lord  Mayor.  - 
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.  "My  two  •ervimU  whom  I  brought  down  with  roe  from 
Calcutta  I  have  boeD  obliged  to  send  back  aa  they  have  been 
constantly  Buffering  from  fever  ever  since  the  last  jungle 
season.  ...  Everyone  in  the  house  except  myself  have  been 
unwell  this  last  week,  and  I  thought  fever  was  coming  on; 
however  they  are  all  better  now  except  Uncle  George1  [364]". 

AVhen  Saxton  took  furl,  in  1856,  the  SG.  asked 
Strange,  now  in  eh.  of  Coast  Series,  to  keep  general 
control  of  the  topo.  parties  under  Depree  and  Dyer 
who  would  be  recessing  with  him  at  Cuttack,  and  at 
the  same  time  he  wrote  a  kindly  letter  to  Depree  to 
soften  any  resentment.  Strange  wrote  warmly  of 
Depree’s  work  [  291,  370,  377-S,  386  ]. 

Season  1856-7  was  a  particularly  unhealthy  one, 
and  Depree  succumbed  to  the  general  fever.  To  give 
him  an  opportunity  of  regaining  health  and  acquiring 
wider  experience,  AVaugh  suggested  his  transfer  to  the 
Kashmir  Svy.  with  a  few  of  his  oasts,  for  summer 
months,  but  neither  he  nor  his  assts.  were  fit.  enough 
for  the  journey  [464-5]-  At.  the  end  of  1858  he 
again  declined  transferto  Kashmir.  Thougkihe  would 
personally  like  it,  his  party  doctor  insisted  on  a 

change  to  Europe  [  175,  367  ]2. 

Jan.  1859  to  April  1860,  on  furl,  in  England,  taking  op¬ 
portunity  to  visit  os.  offices  at  Southampton  to  master 
technique  of  litho-printing,  on  which  he  reported  to  SG. 
I  331  ]  who,  on  greeting  his  return  to  duty  hoped  that  he  was 
atiil  "a  bachelor,  a  Ftate  best  suited  to  the  conditions  of  a 
Burvcvor’a  and  soldier’a  life,  especially  in  these  uncertain 
times  when  our  future... prospects  are  eo  doubtful”'. 

Reported  for  duty  a*  Calcutta,  3-4-60,  and  moved 
his  party  into  Chota  Kagpur  the  following  season, 
[  176,  184,  244,  387,  399,  422,  519  ]*• 

Hr  held  ch.  of  bis  old  party,  now  No.  4,  till  1877,  w  orking 
through  Rewah  iDto  c r.  ;  took  two  years  furl,  from  Dec. 
180S,  and  this  time  returned  with  a  wife.  The  party  was  dis¬ 
banded  Oct.  1877,  and  he  took  ch.  No.  /  Rajputana,  with 
recess  qrs.  Simla,  making  topo.  svy.  Bikaner  cants.,  Sabathu 
and  Kasauli,  and  Simla  roads  [  400  ]. 

Furl,  again  I)cc.  18S1-2,  being  appd.  X>SG.  Topo.  Sry. 
from  1-1-83,  and  offg.  SG.  from  12-2-83.  He  held  post  of 
SG.  till  he  took  7  mo.  leave  on  me.  from  7-3-S6,  that  was 
twice  extended  [  526-7  ). 

Following  "Walker's  15  y.  tenure  of  the  combined  offices, 
Hepree’s  long  service  in  topo.  surveys  did  not  lead  him 
to  close  sympathy  with  the  interests  of  the  ots.  ;  he  question¬ 
ed  for  instance  the  propriety  of  Hennessey  spending  the  rains 
in  Mussoorie  whilst  his  staff  carried  on  at  Dehra  [  502  ]. 
His  attitude  was  possibly  that  of  his  bod,  Gen.  Hugo, 
Comdt.  H Ma . ,  of  whom  it  is  told — A  Cadet  was  on  the  mat 
for  poor  progress  in  science  and  “the  old  man  remarked  that 
he  had  never  been  able  to  understand  the  stuff  himself”. 

He  introduced  the  pubn.  of  monthly  Survey  Rotes,  start¬ 
ing  with  the  issue  of  1st  May  1884. 

There  has  been  some  uncertainty  about,  the  spelling  of  his 
name.  After  18S0  our  surveyor  changed  spelling  from  Dcproe 
to  I)e  Free  after  his  discovery  that  his  father  came  from 
the  aristocratic  family  of  de  Prie,  one  or  more  of  whom 
escaped  from  France  during  the  revolution  at  end  of  18th 
century.  From  1882  to  ’8G  the  depth  svy.  lists  showed 
an  accent  that  was  also  current  in  the  family  with  pronun¬ 
ciation  “pray”  up  to  about  1920.  However  at  the  Shop 
1926-30,  Gen.  Hugo's  name  was  always  rhymed  with 
‘‘three”. 

The  suspicion  of  an  accent  in  the  signatures  on  plates  9,  24 
and  26  is  in  reality  a  flourish  over  the  “r”  which  appears 
through  ali  his  writing. 


BIOGRAPHICAL  • 

DU  VERNET,  James  Smith  I  m,  440— i;  xv"Mk2'i'-iy'r- 
b.  26-4-03..  d.  2-11-72.  .  Xlad.^^ 
Eob.  2-5-23  ...  Et.  Maj.  Kov.  1851  ;  -Vd. 

Bt.  Lt.-Col.  4-11-66;  ret.  21-4-57.-  -•  •  -  ■  -  i~ 

Bon  of  Lt.-Col.  Abram  Du  Ternet,  El.,  and  Miriamhie  vrir"-5 
m.,  Truro,  20-8-38,  Eliza  Lavinia,  dan.  of  Benjim^A 
Hartindale  of  Brunswick  6q.,  London.  ‘  •-  .  7^ 

‘‘The  heat  draughtsman  of  hia  day  at  Sandhurst”'.  .... 
1824,  Bird.  Madras;  1828-32,  asst.  Mad ! -topo.'-' 
evye.  ;  1632-6,  ch.  Hdbd.  Svy.;  furl.  1836-9  [  ret, 
342  ;  rv.  361  ;  v,  177,  200,  346,  384  ]. 

18-3—40,  nominated  2nd  Asst.  gts.  ;  promoted  fco - 
1st  Asst.  14-6-44;  ch.  n.  Longl.  Coring.  eeriee1' 
1841—4;  Karara,  north,  1844—5  ;  Gurwani,  1845^7 
[  11-2,  16,  iS,  21,  81,  86,  92,  119,  184,  361,  366,  399-1/' 

1 845, ‘‘having  Fullered  severely  from  jungle  fever.. . whilat " 
finishing  the  northern  part  of  the  Karara  Beriea,  ...  wm - 
away  on  sick  leave  to  the  Mussoorie  Hills  for  three  month, 
during  the  recess  of  1845,  and  only  returned  to  the  Surveyor  . 
General's  headquarters  at  Allahabad  on  15th  September  when  " 
he  received  charge  of  the  Gurwani  Series”  [  368  ].  -  i. 

He  completed  this  series  by  May  184  7,  winning 
high  praise  from  SG.  who  now  selected  him  for  ch. 
of  the  new  Punjab  series  running  west  front  Dehra 


Dun  along  the  lower  Himalaya  [  34-6,  98,  113,  115,  -. 
149.  153.  156-7.  2°°-4.  3S5  ]•  *  -  • 

Oct.-Kov.  184  8,  held  up  by  Sikh  rising  in  Hoshi&r- 
pur  Dist.,  and  again  in  March  1850  by  trouble  over 
Trikota  hill  [  35-6,  472-4  ]•  Prom  Oct.  1850 handed  f 
over  ch.  of  prcpl.  trgn.  to  Logan  and  took  ch- 
of  topo.  Bvy-  of  hill  region  extending  from  Simla  to/ 
Chamba  [  2,  4-5,  36,  162,  200-7,  282-3,  286,  377  ]•  l/ 
About  Aug.  1852,  having  declined  offer  of  ch.-- 
Hdbd.  topo.  svy.  [  178,  393,  395  ],  selected  for  ch.  of 
new  longl.  series  into  Assam,  and  protested  strongly; 

He  had  led  his  party  “into  the  Upper  Himalaya  ranges 
above  Kangra  and  Chini,  through  the  Spitti  valley  into 
Laboul,  and  to  the  Ladak  and  Chinese  boundaries,  returning 
...through  the  very  mount ainous  district  of  Pangai... into  the 
lower  Chamba  and  Kangra. 

"In  the  seasons  1851  and  1852,  J  had  tojographically 
surveved  all  the  tract  between  the  Jumna  and  the  Bari, 
bounded  northerly  and  westerly  by  the  Maharajah  Golab 
Singh's  territory  and  China,  with  the  exception  of  a  portion 
of  Chamba  of  which  the  survey  was  in  progress.  For  the 
season  1852  and  1853,  there  remained  the  whole  of  the  Tiri 
district  between  the  Jumna  and  the  Siwalic  Range,  with  the 
Siwalic  Bangs  and  the  Ganges  to  be  surveyed.  ...  My  field 
work  was  Dot  finished  [  202-7]”*. 

He  had  perforce  to  comply  with  orders7,  bd3 
leaving  family  in  Mussoorie  took  over  ch.  of  Assam 
party  1st  Jan.  1853,  atPiaingnnj  near  Jalpaiguri  [29- 
30,  155,  163,  337-8,  461,  476  ;  pi.  28  ]. 


The  SG.  met  him  Rt  Jalpaiguri  at  tbe  end  of  the  month 
and  a  bitter  corr.  w  as  kept  up  on  the  subject  of  thus  transfer 
which  the  SG.  eventually  forwarded  to  Govt,  and  obtained 
their  disapproval  of  the  “insubordinate  and  disrespectful 
language  which  Brevet  Major  Hu  Vernct  has  addressed  to 
yourself,  ...any  repetition  of  which. ..will  certainly  cause  hi*~ 
immediate  removal  from  your  Department  [  393~5,  54*  ]”*• 
From  this  lime  on  ho  could  do  nothing  Tight 
Waugh  disapproved  of  his  recessing  at  Dacca,  bo  far 
from  field  work,  a  choice  which  Du  Vemet  justified 
at  length  [  369  ].  Waugh  was  dissatisfied  with  the 


.  5  Family  papers.  *  HDn.  664  (  35G  ),  Depree  to  SG.,  11-12-58.  *  DDn.  4  (  57-62  ),  22-3-60. 

Capt.  No.  4  party  on  reverse  plate  9,  survd.,  1655-7.  ‘DDn.  462  (  )»  SG.  to  Mil.  Dept.,  )2-_-4i. 

SG./*  10-2—53.  *f  i>o.,  19-10-52.  *DI)n.  546  (  225),  Mil.  Dept,  to  SG.,  10-6-53. 


4  wrongly  shown  a* 
*DDn.60G  {  153),  to 
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»low  progress  of  trgn.,  and  called  for  copies  of  his 
angles*  whJeli  ■wore  found  far  bolow  the  standard  of 
acouracy  required  [  116,  394  ]. 

This  reopened  the  exchange  of  unhappy  letters,  which 
Waugh  closed  by  reporting  to  Govt,  that  “on  examining  his 
observations- 1  found  them  so  full  of  discordancies  as  not 
only  to  be  inadmissible. ..to  the  present  standard,  ...  but... 
to  justify  the  conclusion  that  his  physical  qualifications  as  an 
observer  had  become  impaired”. 

Du  Vernet  protested  that  he  was  being  unfairly  judged, 
but  the  SG.  now  reported  that  he  had  found  his  obsns.  on 
the  NW.  Himalaya  ser.  failing  in  accuracy  ;  “  This  was  my 
chief  reason  for  relieving  Major  Du  Vernet  from...geodetical 
duties,  and  employing  him  in  topographical  details.  ... 

"Major  Du  Vernet,  having  previouslj-  served  creditably  as 
a  topographical  surveyor,  joinrd  the  Trigonometrical  Sur¬ 
vey  late  in  life.  My  predecessor  found  it  extremely  difficult 
...to  inculcate  those  sentiments  of  refinement  and  accuracy 
which  are  indispensable  to  render  a  trigonometrical  aurvey 
of  lasting  value  [  rv,  357,  v,  379,  381-2  ].  ... 

"I  took  great  pains  to  elevate  Major  Du  Vemet’s  ideas.  ... 
From  1844  to  1847,  but  particularly  in  the  two  latter  years,  his 
work  gave  me  satisfaction.  ...  Latterly,  however,  I. ..found  his 
work  gradually  deteriorating.  ...  His  observations  are. ..unfit 
for  any  work  of  high  order.  ...  [He]  cannot  be  any  longer 
employed  on  the  Trigonometrical  Surrey  of  India  with  any 
advantage  to  the  State1 

Whilst  orders  of  Govt,  were  awaited,  Du  Vernet  was 
allowed  3  mo.  leave  to  Muasoorie  “to  join  Mrs.  Du  Vernet 
on  account  of  her  delicate  state  of  health”  ;  a  dau.  had  been 
born  in  April  1853  [  393  n.2  ].  He  submitted  his  resgn. 

“Believing. ..that  my  further  stay  in  the  Department  under 
the  present  Surveyor  General  is  not  likely  to  he  attended 
with  advantage  to  the  State,  or  benefit  to  my  repotation — 
smarting.-.. under  the  language  used  to  me,  and  under  trials 
and  accusations  which. ..my  pride  finds  hard  to  bear — I  solicit 
your  Lordship  to  allow  me  to  retire  from  it.  Yet,  if  25  years 
passed  in  lonely  and  laborious  employment,  often  of  great 
exposure,  always  of  great  anxiety,  may. ..allow,  ...  I  may  be 
employed  in  such  other  manner  as. ..will  save  me  from... 
compulsory  return  to  my  regiment  in  the  Madras  Presidency*”. 

His  resgn!  xvas  accepted,  and  he  was  tr.  to  Pegu 
for  empt.  in  ch.  of  Telegraphs  under  the  cre., 
joining  in  March  1854  [  141,  395,  399  ]3. 

EDGECOME,  William  Henry.  Mad.  Engrs. 
b.  3-4-32.  d.  31-3-1906. 

2/Lt.  (  12-5-51  )  13-12-51  ...  Lt.-Col.  17-8-77  ; 

rot.  as  M.  Gen.  24-1-85. 

Son  of  Dr.  Geo.  Evans  Edgecome  of  Mad.  Med.  and 
Eleanor  his  wife. 

ConoUy  (  101/206  ). 

27-10-54,  offg.  Ex.  Engr.  Bassein,  Burma. 

Sept.  1856,  from  engr.  duties  in  Pegu,  appd.  asst. 
Pegu  svy.,  and  succ.  Williams  in  ch.,[  196-7,  199, 
543]  ;  16-12—59,  resd.  ch.  to  Fitzj-oy  and  after  furl, 
on  me.  became  Principal  of  Civ.  EngTg.  Coll.  Madras, 
till  re-appd.,  16-3-65,  to  ch.  Pegu  fivy.,  assuming  ch. 
29-4-65  [  49S  J  ;  closed  fd.  work  and  left  Rangoon 
18-8-65,  completing  maps  at  Madras,  and  submitting 
them  in  Oct.  1867  [  384,  400,  447,  498  ]. 

ELLIOT,  Minto.  Ben.  Art. 

b.  23-9-33.  '  d.  14-3-1909. 

2/Lt.  11-6-53  ...  Bt.- Col.  31-12-82  ;  ret.  as 

”  Hon.  M.  Gen.  1887. 

Son  of  Edw.  Eden  Elliot,  bo.  cs.,  Acct.  Gen. 

”  ed.  Addiscombe.  ’  " 


tfl.,  1857,  Amelia,  dan.  of  Geo.  Martin. 

!T8o  War  BV>o,  t  CB.  1907. 

1857,  siege  of  Delhi;  appd.,  pr.  1858,  aast.  rev.  anrvr, 
Bari  doab  ;  with  Hunter  Thompson  left  Simla,  1-12—58,  for 
Hazaribagh  to  start  rev.  svy.  Chota  Nagpur  [244];  read. 
1-6— 59  [400].  Later  had  distinguished  mil  career. 

ELPH1NSTONE,  Percy  Augustus.  Bo.  Inf.  <£  SC. 
b.  27-9-28.  d.  3-6-89. 

Ens.  3-2-47  ...  Lt.  Cok,  sc.,  3-2-73  ;  ret  as  CoL 

4-5-74. 

Son  of  Alex.  Fraser  Elphinstone,  Capt.  bn.,  a  noble  of 
Livonia,  Baltic  States,  and  his  wife,  Amelia  Ann,  dau.  of 
A.  Lobach,  of  Cumenhoff,  nr.  Riga. 

30-1-52  (1-7-52)  appd.  asst.  rev.  survr.  Ahmadnagar; 
185S,  K-handesh  ;  furl,  for  15  mo.;  Markham,  1871  (  299  ), 
Settmt.  Offr.  Berar  ;  4-11-72,  furL  for  18  mo.  [  400  ]. 

FITZGERALD,  Martin  Frederick.  Ben.  Inf. 

bapt.,  Kidderpore,  Calcutta,  15-2-29. 
lost  at  sea,  8-5-52,  from  as.  Favourite. 

Eds.  13-12—45  ;  Lieut.  8—4—50. 

Son  of  Maj.  Wm.  Robt.  Fitzgerald  [1798-1844],  Ben. 
Engrs.  [  m,  448],  and  his  wife  Sarah,  dan.  of  Robt.  Fulcher*. 

00.  13-11-50,  appd.  asst.  rev.  butvt.,  and  joined  Bari 
doab  Bvy.  23-12—50.  Leave  on  me.  to  Australia  6-7-51. 
“He  has  never  been  heard  of  since,  and  was  supposed  to  have 
been  lost  at  sea  on  his  return  passage  [  400  ]”*. 

FITZROY,  Ferdinand.  Ben.  Art. 

b.  15-6-33.  d.  11-9-1907. 

2/Lt.  9-12-52  ...  Maj.  5-7-72  ;  ret.  as  Lt.-Col. 

22-9-75. 

Son  of  Wm.  Simon  Houghton  Fitzroy,  of  Kempston, 
Norfolk,  and  Anne,  dau.  of  Thos.  Bagge,  of  Stradsett  Hall, 
Norfolk. 

ed.  Bedford  Gr.  Sch. 

m.,  18-9-65,  Mary  Helena,  dan.  of  Maj.  G.  R.  Crommelin 
(  1803-44  ),  Ben.  Cav.,  ;  bro.  of  J.  A.  Crommelin,  Ben.  EDgra. 

[  m,  435].  Bodson,  x  (4)4-6). 

26-9-56,  appd.  asst,  survr.  Pegu  Svy.,  taking  ch. 
from  Edgecome  16-12-59  [  sup.]. 

The  Pegu  Svy.  had  from  its  start  been  carried  on 
by  officers  without  previous  Bvy.  experience,  and 
with  no  prof,  control.  It  was  based  on  a  system  of 
intersecting  traverses,  without  scientific  closing  of 
circuits  [  297-8].  Though  said  to  be  9/10ths  com¬ 
plete  when  Fitzroy  took  ch.,  he  had  started  revision 
of  the  traverse  system,  and  in  many  parts  an  entire 
new  svy.  In  1863  the  svy.  was  for  the  first  time  put 
under  control  of  the  SG.,  and  Thuillier  was  horrified 
by  Fitzroy 'b  reports  [  196-9  384,  400  ]. 

He  questioned  the  irregular  methods  of  both  evy. 
and  mapping,  and  disapproved  Fitzroy’s  failure  to 
keep  the  Pegu  authorities  aware  of  his  difficulties. 
Fitzroy  expressed  resentment  at  criticism,  and  met 
stern  rebuke  ; 

“The  tone  and  style  of  both  documents  are  highly  objec¬ 
tionable,  and  such  as  cannot  for  a  moment  be  tolerated.  ... 
Unless  you  withdraw  and  apologise  ...  and  reply  to  the  ques¬ 
tions. ..in  a  becoming  manner,  it  will  be  my  duty  to  submit 
the  papers  for  the  orders  of  the  Government  of  India.” 

Fitzroy  made  a  halfhearted  apology  aDd  the  whole  case 
was  put  up  to  .Govt.  Id  Dec.  1864  he  applied  for  leave 
on  me.  which  recorded  that  he  had  been  “resident  in  Burma 
11  years  plus — habits  temperate  and  very  regular — habit  of 


•  ‘  1  DDn.  647  (  187  ),  to  Mil.  Dept.,  8-10-53. ''  *  DDn.  606  (  173  ),  to  Mil.- Dept.; ..7-1 1-53.  *  Tel.  Rcpori  1855-6  (  cm  ), 

Do  Vernet  reports  constrn.  of  telegraph  lines  in  Pegu.  4  pr.  sister  to  Robt.  Page  Fuloher  who  m.  'aid.  of  Colin  Mackenzie  [  in, 
474  ]-  'DDn.  624  (  67  ),  DSG.  to  SG,  6-4-50.  '  •  ■:  .  ..........  ...  „ 
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body  spare — temperament  nervous — Has  been  under  my 
observation  from  August  1862  to  present  date,  during  whion 
period  J  have  soaroely  known  him  to  enjoy  one  day’s  good 
health,  suffering  constantly  from  dyspepsia  and  all  iU 
concomitante”1. 

16-3-65,  granted  furl.,  and  Edgecome  was  called 
in  to  wind  up  Bvy.  and  complete  the  maps  [  199, 
497  ].  Thuillier  refused  to  employ  Fitzroy  in  the 
evy.  dept.,  but  added  that  "  there  is  nothing  whatever 
against  his  character  as  an  officer  to  prevent  his  be¬ 
ing  again  employed  in  any  other  department”. 

At  the  end  of  J8G6,  Col.  Walker  when  actg.  EG.  took  the 
opportunity  to  aee  both  Edgecome  snd  Fitzroy  at  Madras. 
Fitzroy  was  deeply  grieved  at  the  slur  that  had  beeri  cast 
on  his  prof,  conduct  and  ability.  He  had  even  been  removed 
from  a  troop  of  Horse  Artillery  to  a  Garrison  Co.,  where  pay 
and  allces.  were  smaller.  He  pressed  for  further  Bvy.  empt. 

“Enough  has  been  said  [  writes  Walker]  to  show  that  the 
work  executed  under. .'.Capt.  Fitzroy  is  of  a  Buperior  quality 
to  what  had  been  executed  by  his  predecessors.  Having 
had  an  opportunity  of  inspecting  Captain  Fitzroy ’b  records... 
I  can  testify  to  the  scrupulous  care  with  which  they  appear 
to  have  been  prepared,  and  their  methodical  and  Blnlful 
arrangement.  ...  Capt.  Fitzroy  has  laboured  with  great 
assiduity  and  devotion,  .  and.. .possesses  many  excellent 
qualifications  which  should  enable  him  to  do  good  service... 
in  some  other  department  than  the  Survey. 

“Unquestionably  he  committed  a  grave  error  of  judgement 
in  making  a  resurvey  of  the  Province. ..without  either  solicit¬ 
ing  or  obtaining  the  authority  of  Government  to  do  so.  He 
still  maintains  that  a  resurvey  was  absolutely  necessary,  and 
that  the  previous  survey  was  useless.  ... 

“In  Capt.  Edgecome’s  hands  the  original  survey  would 
have  been  worked  up  and  put  together  bo  as  to  form  a  fair 
geographical  map. ..which  would  have  answered  all  the 
immediate  requirements  of  the  public  service.  ... 

“The  first  result  of  Capt.  Fitzroy’e  measures  was  to  pro¬ 
long  the  operations.  This  gave  rise  to  enquiries  on  the  part 
of  the  Chief  Commissioner,  who  ordered  a  Committee  of 
Enquiry.  ...  Instead  of  Capt.  Fitzroy.. .displaying  the 
slightest  readiness  to  assist  the  Committee,  ...  his  conduct 
was  6uch  as  Jo... trust  rate  the  objects  which  they  had  been 
•directed  to  carry  out.  This  wont  on  for  upwards  of  a  year, 
»nd  at  last,  when  the  Chief  Commissioner  and  the  Committee 
found  him  utterly  unmanageable,  he  was  placed  under  your 
I  SG.’s  ]  orders  [  197  ]. 

“He  completely  exhausted  your  -patience. .-by. ..letters 
which,  while  they  failed  to  convey  any  distinct  idea.. .of  his 
operations,  were  neither  conciliatory  nor  respectful,  and 
eventually  compelled  you  to  the  reluctant  conclusion  that 
the. ..uncontrolled  action  which  Capt.  Fitzroy  had  previously 
enjoved  now  unfitted  him  for  further  employment  in  the 
Survey  Department.  I  cordially  agree”*. 

Walker  repeated  that  he  could  not  recommend  Fitzroy  for 
empt.  in  the  svy.  I)cpt.  ; 

“He  has  never  received  any  training  in  this  Department, 
■of  the  duties  of  which  be  knows  little  or  nothing.  ...  He  is 
so  self- opiniated  as  to  assert  of  his  work  that...1  do  other 
survey  in  India  can  be  mentioned  which  has  surpassed  or 
■even  equalled  the  results’.  Holding  such  sentiments  it  is 
-clear  that  if  he  were  again  employed. ..he  would  probably 
be  as. ..unamenable  to  the  authority  of  the  Surveyor  General 
as. ..when  he  was  first  placed  UDdcr  your  orders”*. 

JPORLONG,  James  George  Roche4.  Mad.  Inf. 
b.  6-11-24.  d.  29-3-1904. 

Ens.  39-12—43  ...  Rt.-Col.  30-12-74  ;  ret.  20-7-76; 

Hon.  M.  God.  28-10-76. 

DIB.  Prolific  writer  od  Indian  religions  aDd  folklore, 
archaeology,  and  philology;  Boorltt  I’aptTB,  jv,  1867, 
f  7  40-2  ),  on.  Bricks.' 


Burmese  War,  1852-3  ;  made  various  route  svvs  A  \  ' 

Toma  and  TeDaaaerim  I  195]  1854-61,  Eupt.  Peru***11 
Arakan  roads,  rwa  ;  be.  Bengal  to  Rajpulana'  tbri  • 
Ol.,  Oudh,  1872-7.  ■  ’ '  - 

'  '  '  ,  t'  ?  -u 

FRANCIS,  John  Thomas  I  rv,  369  ].  Bo.InT  &  '7- 
b.  16-2-19.  d.  4-8-96.  ..  ,.-;;*** 

Ens.  12-1-41  ...  Lt.-CoL  12-1-67;  usn.  1-7-81  .  V, 

M.  Gen.  31-3l$£ 

Son  of  Benj.  Francis  of  Twyford  Guist,  Norfolk. 
to.,  Dharwar,  13-9-47,  Georgina  Anne,  dau.  of  late  jjLL. 
Geo.  FrankJand,  of  elm .  55th  Ft.;  she  d.  1867,  aged  63.  . 

8-12—42,  appd.  asst.  rev.  survr.  kmc.  ;  Ac g.  I850 
to  ch.  Deccan  rev.  svy.,  Poona,  and  Supt.  R«v.  Bvy  & 
Afismt.  ;  Aug.  1 859,  in  cb.  Thana  Rev.  Bvy.  [  398,  ^01 1 
Markham,  1870  (  299  ),  Supt.  N.  Div.6  ;  I871,  gyy 
<k  Settmt.  Comnr.  Poona  &.  "Nosik  ;  1876,  furl.  -v . 

FULLER,  Abraham  Richard.  Ben.  Art.  'p\ 

b.  12-11-28.  dro.  nr.  Barskao,  Rawalpindi,  v 
20-8-67  ;  mi.,  St.  James’  ch.,  Delhi.* 
2/Lt.  14-6-45  ...  Capt.  29-6-41. 

8-11-53,  appd.  asst.  rev.  6urvr.  under  Burgess  in  3.' 
RohilkhaDd,  and  with  him  to  Bundelkhand  [  267,  4003.  '7 

May  1855,  resd.  to  become  Inspr.  in  Education  Dept.;' 

1 857,  to  tempy.  mil.  duty ;  dro.  on  road  to  Murree. 

GARFORTH,  Peter.  Ben.  Engrs.  ; 

bapt.  14-1-21.  d.,  Yorkshire,  2-10-58. 

2/Lt.  11-6-40  ...  Capt.  23-1-55;  resd.  3-12-55. 
Conolly  (  89/208  ).  •  ’ 

Son  of  James  Braithwaite  Garforth  of  Coniston,  West-  . 
moreland,  and  his  wife  Frances  Catherine. 

m.,  19-A-56,  Frances,  dau.  of  James  Hamerton,  Jr.,  dl.,~ 
harr.  ;  she  re-m.,  1866,  Rev.  John  Stansfield,  of  Coniston,  ■ 
and  d.,  1884,  aged  63. 

00.  13-10-43,  appd.  2nfl.  Asst,  gts.,  but  posted’ 
to  Army  of  Gwalior,  joining  Chendwar  ser.  under 
Logan  March  1844  [  382  ].  .  - 

18-7-44,  to  ch.  Gora  Bar.  ;  much  delayed  hy  sick¬ 
ness  in  Kaimur  Hills,  1844—  5[i2,457,476];  recessed  • 
at  SG.’b  hdqrs.,  Allahabad  [  130,  156,  161,  163,  361; 
368]  ;  made  good  progress  3  84  5-G,  staying  out  till 
25_8_46,  much  against  SG.’s  wishes  ;  “I  fully  ei- 
pected  your  arrival  at  my  office  before  the  end  of 
last  month.  ...  Your  further  continuance. ..in  the  field 
at  this  season  is  for  many  reasons  to  be  deprecated. 
...  The  result  cannot  fail  to  be  prejudicial  to  the 
organization. ..and  prove  an  inconvenient  innovation. 
...  You  are  hereby  directed  to  join  my  headquarters 
■with  all  practicable  despatch  [12,  365-6  ]”6. 

Ho  completed  the  series  during  season  1846-7,  and 
then  resd.  1-9-47,  being  posted  to  B  A  M.,  Meerut 
from  30th  Sept..  [  379,  399,  4T5  ]• 

8e.pt.  1B4S,  wounded  at  siege  of  Multan.  . 

GARNETT,  Arthur  William.  Ben.  Engre. 

b.  1-6-29.  d.,  Calcutta,  1-5—61. 

2/Lt.  12-6-46,  ...  Capt.  27-8-58.  . 

Conolly  (  91/248  ).' 

Feb. -June  1849,  with  Walker  on  Peshawar  svy.  [21^37 
toKohat  [  21  5]  ;  10  Cal.  (  467  ),  with  Lurasdcn,  185545,  on  svy. 
Kurram  valley  ;  HOS.  Proyr.,  32,  1662  (  304  )  {  215  n.i,  237  J. 

Rangoon,  21-12-64.  'GBTrig.  rf-  Tvpo  :  ]f.C4-5  (  14-6  ) ; 
16-5-67.  , 4  not  Rorke  as  in  DIB.  North  Div.  covered 


■  '  '  *  DDo.  55,  EG.  to  Fitzrov,  29-3-64  ;  reply  6-7-64  ;  -me. 
zj-rw.;  19-7-66  .  DDn.  7  (  182),  srs.  to  EG.,  16-1-67.  *  ib.  (193-4), 

Olaba,  Thana,  and  all  dials,  to  K  ;  10  Cal.  (  436).  •  DDn.  492  (  1 17-8),  8-8-46. 
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Boorlee  Papers,  I  (  227-44  ),  1X7,  account  of  Kohat  Ft.  ; 
Ex.  Engr.  Kohat. 

GASTRELL,  James  Eardley.  Bsd.  Inf.  &  SC. 
b.  18— 1—19-  d.  29-8-94. 

Ena.  11-12-35  ...  USL.,  1-7-81  ;  Gen.  23-1-89. 

Son  of  James  Gastrell,  merch.  of  Bristol,  and  Charlotte 
his  wife. 

ed.  as  civ.  eDgr. 

m.,  10-12— 45,  Miss  Kate  Sullivan  who  d.,  Bedford,  6-3-1917 
aged  90. 

Ulique,  mil.  service,  Jeypore,  183S;  Bdlkd.  1842-3;  2nd 
Sikh  War,  184S-9,  Cbilianwala  and  Gujrat,  sub-asst.  commy. ; 
SI  Lists.  ;  auth  of  Geogl.  <b  Stall.  Report,  ...  Jessore,  ... 
Baclcrgunge  Calcutta  1868. 

14-  10—51 ,  nominated  asst.  rev.  survr. ;  GO.  13-1-52, 
appd.  to  Bari  doab  Bvy.  ;  took  ch.  from  John  Blagrave 
30-8-52  ;  leave  to  Nairn  Tal  ;  asks  DSG.,  for  tr. 
16-1 1-53  ;  “Naim  Tal  empty,  and  I  am  wofully  tired 
of  being  idle  and  having  nothing  to  do”  ;  to  Bengal, 
go.  23-11-53. 

to  DSG.,  Benares,  21-12—53;  “I  have  been  here  Bince  the 
19th,  and  am  looking  out  for  the  down  steamer,  Jumna, 
expected  here  every  hour,  to  get  on  board  and  proceed  to 
Bogwangola.  Sherwill  advised  so  strongly  against  the  land 
journey  that  I  altered  my  intention  of  going  dawk.  He 
tells  me  no  palkee  to  be  had  in  the  jungles  at  llungalpoor. 

"Delayed  at  Meerut  awaiting  my  remittances.  ...  After 
getting  away  from  there,  I  experienced 'but  one  delay  from 
the  wheel  of  the  carriage  breaking  at  Cawnpore.  Fortunate  it 
was. ..that  it  lasted  until  I  arrived  at  the  station. 

“Coming  down  country  one  is  struck  with  the  increase  of 
comfort  and  goodness  of  houses,  etc.,  in  contrast  with  the 
wildness  of  the  North-West.  If  we  could  but  have  the  cold 
weather  of  those  provinces,  lower  India  would  be  perfect. 

"I  enquired  at  Allahabad  and  Cawnpore  for  letters,  but 
found  none  from  you,  ...  from  which  I  conclude  that  Govern¬ 
ment  will  not  sanction  my  expenses  being  paid  down.  ...  1 
hope  to  be  at.  Bishanpoor  in  another  4,  5,  or  6  days,  unless 
we  stick  on  the  sands  going  down”1. 

■  6-1-54  at  Berhampur  took  over  ch.  from  Walter 
Sherwill  of  No.  4  Div.,  Murshidabad  [  241  ]. 

9-8-55,  haDded  over  ch.  9-8-55,  to  join  mil.  unit 
in  campaign  against  Santals  [  491  ],  writing,  26-12-65, 
from  Naya  Dumka  ;  rejoined  svy.  23-1-56  [  372  ]. 

15- 10-58,  appd.  Rev.  SurvT.  on  full  allcee.  working 
w.  through  Jessore  into  Bakarganj  [  6,  243,  235-6, 
364,  396-7  ]• 

He  writes  of  the  Sundarbans  tigers  ;  “  The  inhabitants 

of  the  villages  on  the  confines  of  the  jungle  complained 
bitterly  of  the  constant  attacks  made  upon  them  and  their 
cattle  by  tigers.  Many  ryots,  they  said,  had  recently  left  the 
clearings  in  consequence,  and  more  talked  of  Boon  doing  so. 
In  several  places  the  villagers  guarded  the  doors  of  their  huts 
at  night  with  strong  nets  to  prevent  the- ingress  of  these 
animals,  and  they  declared  several  persons  had  latterly  been 
carried  off  for  want  of  this  due  precaution  [  255-6  ]•. 

13-5-62,  succ.  Sherwill  as  Bdy.  Comnr.  "for 
adjustment  of  the  new  Civil  &  Criminal  jurisdictions 
in  Bengal  and  Behar”  ;  hdqrs.  at  Calcutta,  holding 
ch.  soo.  during  SG.’s  absences  on  tour  [  257  ]. 

11-3—67,  DSG.  &  Supt.  Rev.  Svy.3;  1868-9,  ch. 
8GO.  at  Calcutta,  during  SG.’e  absence  ;  furl,  for  2  y. 
from  Dec.  1869  ;  1876,  Supt.  Rev.  Svys.  Upper  Circle, 
Allahabad  ;  25—1—77,  furl,  on  me.  till  ret.  [  400  ]. 

A  most  capable  rev.  survr.,  who  introduced 
numerous  reforms,  and  one  of  the  leaders  in  now 
system  of  “cadastral  surveys”  [  10,  321  ]. 


GRANT,  John  Hayee.  Ben.  Art.  &.  SC. 

:  .  b.  8-2-30.  d.,  Hastings,  Sussex, 

.  12-11-68. 

,  2/Lt.  10-12-47  Capt.  bso.,  18-2-61  ...  Maj.  10-12-67. 

Son  of  John  Grant,  Presdcy.  Surg.,  Calcutta,  and  his  wife 
Elizabeth  Nicholson  Agnes  Hayes. 

m.,  Simla,  17-9—55,  Georgiana,  dau.  of  C.  Vaughan. 
18-3—56,  nominated  asst.  rev.  survr.,  joining  Vanrenen’a 
party  at  Jubbulpore,  8th  July ;  promoted  Rev.  Survr., 
23-4-58  ;  to  offg.  ch.  No.  2,  or  w.,  Div.,  op.,  1860  to  5-12-63  ; 
reverting  to  mil.  duty  28-12-63  under  GOGG.  of  5-12-63 
[  268,  398,  400  ]. 

1866  with  regt. ;  1868,  furl,  on  me. 

GUSTAVINSKI,  Louis  Thomas  Kough.  Ben.  Inf. 
b.,  Waterford,  Ireland,  26-5—34. 
d.,  Lakhimpur,  Oudh,  6-3-67. 

Sub-aast.  Punjab  Rev.  Svy.,  1-1—50;  read.  1854;  Ens.  hm. 
95th  Ft.,  3-2-60  ;  Lieut.  2nd.  Punjab  Inf.  A  so.  18-2-61. 

Lang  (  20  n.,  96,  el  passim  )  :  Sandes,  1  (  231  ) ;  Q  R  Rev. 
1866- 7  (  5). 

Parentage  unknown,  though  father  was  obviously  a  Pole  ; 
no  infn.  found  from  Irish  records. 

The  portrait  here  reproduced,  with  permission,  from  p.  83 
of  Journal  of  the.  Society  for  Army  Historical  Research,  was 
originally  taken  from  water-colour  by  Swedish  artist  Egron 
Sellif  Lundgren  (  1815-75  ),  DR'B.,  who  accd.  Sir  Colin 
Campbell’s  column  in  Oudh  1857.  His  numerous  sketches 
were  sold  by  auction  in  London  in  1875,  and  this  portrait 
is  now  in  possession  of  Lord  Wyfold  at  Sarsden  Ho.,  Oxon. 


1  DLB.  37/59  (  39-40  )  ;  Bhagwangola,  10  m.  above  Murshidabad,  or  15  above  Bcrhampore.  Gastrell  (  24  ),  *  DDn-  433  j 

Qn.  Reports,  Waxirabad.  'after  actg.  from  24-7-65.  - 
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11-1-60,  fippd.  sub-wist.  rev.  €vy.  Jullundur  doOb  j 
1861,  -with  party  to  Rodina  doSb,  Thos.  Blagrave 
reporting,  6-12-53,  tlint  “he  is  the  best  sub-assistant 
I  have  ;  lias  -worked  so  diligently  and  willingly  as  to 
liave  qualified  himself  for  the  charge  of  a  camp”1. 

road.  1654  for  empt.  on  canals,  being  at  Lahore  id  1857 
as  Asat.  Engr.  od  Bari  doab  canal*.  Held  tempy.  comn. 
with  oo.  of  Mazhbi  Sikh6  to  siege  of  Delhi',  and  ao  distin¬ 
guished  him»clf  there  and  at  capture  of  Lucknow  that  he  was 
ciomnd.  to  bm.  95th  Ft. 

He  tr.  the  following  year,  1861,  to  2nd  Punjab 
Inf.;  Jan.  1867,  appd.  asst.  rev.  survr.  in  Oudh, 
Anderson  reporting  two  months  later; 

“I  started  Lieut.  Gustavinski  on  his  purtaL.on  the  2nd 
Feb.  ...  After.. .initiating  him  in  the  method  of  purtaUing... 
I  left  him  proceeding  to  Luckheempur  where  Camp  2  was 
located,  examining  his  work  there.  ... 

“  On  the  24th  Lieut.  Gustavinski  reported  that  he  was 
unwell,  and  had  gone  into  Luckheempur  for  medical  treat¬ 
ment.  ...  I  have  since  received  the  report  of  the  death  of 
this  officer.  ...  [He]  promised  so  well,  being  a  zealous, 
anxious,  and  conscientious  worker”*. 

The  medical  report  showed  that  he  had  died  “on  the  6th 
dav  of  March  from  diphtheria... after  a  severe  attack  of 
remittent  fever". 

HA1G,  Charles  Thomas.  Bo.  Engrs. 

b.  12-10-345.  d.  29-6-1907. 

•  2/Lt.  8-6-54  ...  Lt.-Ool.  23-1-77  ... 

M.  Gen.  19-2-87  ;  furl.  30-11-88  ;  ret.  1-4-91. 

Eon  of  Thos.  Haig  of  Bonnington  and  his  wife  Charlotte, 
dau.  of  Robt.  Haig  of  Roebuck  ;  1st  cous.  to  Malcolm  (  inf). 

in.,  22-11-64,  Katherine,  dau.  of  John  N.  IValker,  of 
Bedford  ;  their  dau.  Gertrude  EUeD  m.,  Dehra  Dun,  25-4-87, 
Sidney  Gerald  Burrard  (  1860-1943  ),  ee,  SG.  1910-19. 

Conolly  (10S/161);  Burke's  LG.  1937  (  100);  Who  Was 
Who. 

and.  India,  July  1856;  with  Bo.  s  A  is.  Persia,  1856-7; 
Rajputana  fd.  force,  1S58-9.  May  1858,  appd.  Asst.  Ex. 
Engr.,  Kimach.  rr.AS.  1868. 

22-9-59,  appd.  2nd  Afist.  gts.  ;  15-10-59,  joined 
Bornbaj’  party  unddr  Nasmyth  at  Rajkot  ;  with 
Okhamandel  fd.  force  to  capture  of  Dwarka,  Deo. 
1859  ;  on  trgn.  Cutch  and  Kathiawar  t ill  May  1860  ; 
to  Murroe  for  recess,  returning  Kathiawar  in  Oct. 
[  3.  38o,  399.  5lS  ]. 

1-2-61,  1st  Asst.  gts.  ;  with  Bo.  party,  Kathiuwar, 
Gujarat,  Deccan,  Kanara,  with  periods  of  furl,  till 
appd.  dsg.  Trig.,  March  1884[  54-6,  61,  102,  539  n.l  ]. 

May  1863,  received  message  from  -ago.  Indore;  “Four 
brother,  Lieut.  Haig  of  the  90th  Foot*  has  met  with  an 
adventure. ..iD  progress  to  Toona.  ...  Hls  cart  was  attacked 
by  a  band  of  robbers  about  midnight  on  the  18th  inst.,  some 
30  miles  to  the  north  of  Indore,  and  though  unarmed  he 
jumped  out  and  attacked  them,  disarming  one  of  them  of 
a  sword,  and  being  badly  wounded  while  doing  ao. 

“He  was  then  surrounded  by  them,  and  after  a  further 
struggle  during  which  be  was  severely  cut  in  the  left  arm, 
one  of  the  bones  being  cut  through,  was  obliged  to  run.  ... 
They  followed  and  discovered  him,  and  he  again  went  at 
them,  but  was  severely  wounded  in  the  right  arm,  and  was, 
of  course  quite  disabled.  Fortunately  at  this  moment  the 
road  police  came  up  and  the  robbers  ran  off.  ... 

“  On  bearing  of  the  occurrence. ..I  aent  the  Residency 
Burgeon  off  at  once  to  meet  him,  and  he  brought  him  in  on 
the  night  of  the  19th.  He  is  now  here  and  his  wounds  are 
getting  on  very  well,  ...  but  he  will  not  of  course  be  able  to 
continue  his  journey  for  some  time”. 


Passing  this  note  to  the  EG.  with  an  appn.  for  leave  -T 
absence,  Haig  explained  that  “my  brother  was  travel]; 
from  Meerut  for. ..paying  me  a  visit.  ...  1  hope. ..he  may^"'. 
able  to  •  accompany  me  on  my  return  to  Poona. 
journey  in  the  best  open  weather  is  by  no  means  a  pleasant  - 
one,  the  only  mode  of  travel  being  the  mail  cart  from  Indore 
to  Munmor  [Manmad],  a  diataooe  of  235  mile*,  or  stare-' 
inarching  to  Jalgaon,  a  distance  of  176  miles’”.  , 

18-8-68,  ohsd.  solar  eclipse  at  Bijapnr.  -  >.  *■- 

Read.  poBt  of  nsG.  Trig,  at  age  of  55,  12-10-89,  after  30 
years  in  Dept.,  25  with  Bo.  Party.  ,  •  .  - 

HAIG,  Malcolm  Robert.  Bo.  Inf.  &  SC. 

b.  17-3-30.  d.  14-11-1916.  :.V 

Ens.  13-C-46  ...  Maj.  13-6-6G  ...  ret.  as  1  .... 

M.  Gen.  10-2-16. 

Sod  of  Robert  Baig  and  his  wife  MagdeleDe,  dau.  of  David 
Murray  of  Musselburgh,  nr.  Edinburgh  ;  1st  cous.  to  Chaa. 
[sup].  --y. 

m,  27-8-67,  MagdeleDe,  dau.  of  J  .  w.  Straton,  of  Dundalk-- 
she  d,  1 1-4-1925,  aged  84.  ... 

2-11-52,  appd.  asst.  rev.  survr.,  Deccan;  1870-1,  sty. 
Sind,  right  bank  Indus  B  [  398,  401  ].  .  - 

HALPIN,  JoKn.  Mad.  Inf. 

bapt.,  "Wicklow,  Deland,  3-7-05. 
d.,  Berhampur,  Ganjam,  30-11-48. 

Ens.  8-1-28  ...  Capt.  1-8-41. 

Sod  or  Capt.  Wm.  Ealpin,  of  King's  German  Legion 
[  I  :  99  ].  and  his  wife  Elizabeth, 

BA,  Trin.  Coll.  Dublin,  1826. 

mmo.  18-10—42,  appd.  asg.  in  ch.  Ganjam  t-opo. 
Bvy,  with  no  previous  svy.  experience  ;  assumed  ch. 
15-S-43  ;  suffered  much  from  fever  [  4,  167,  383I.  r- 
1 847,  to  nw.  Him.  ser.  for  special  training  [  35  ]  ; 
Handed  over  to  Howard  at  Berhampore,  1-30  47,  and 
wrote  to  Du  Yemet  from  Calcutta  on  16th  ;  "I  purpose  pro¬ 
ceeding  up  the  river  to  Allahabad  by  the  first  steamer,  thence 
to  Meerut  where  I  hope  to  be  able  to  procure  a  teDl,  horse, 
and  entertain  such  followers  as  may  be  necessary.  As  you 
may  not  lie  at  Mussoorie  when  1  arrive,  will  you  be  so  good 
as  to  write  to  me  at  either  Allahabad  or  Meerut,  directing  me 
where  to  join  you  and  by  wbat  route*. 

Acc.d.  Du  Vemet  on  trgn.  till  close  of  1847-8" 
season11.  Returning  to  Ganjam  was  too  ill  l  o  take  the 
fd.  in  Oct,  and  d.  the  following  month  [  267,  363, 
400,  421,  462  ]. 

HAMILTON,  George.  Bon.  Inf.  &  SC. 

b,  Dinapore,  1824.  d,  Agrra,  29-10-73. 

Ens.  9-12—43  ...  to  sc,  Eeb.  1861  ...  Lt.-CoL 

9-12-69. 

Son  of  Capt.  J.  J.  Hamilton  (  1792-1831  ),  Ben.  Inf. 
Hodson,  n  (  373d  ),  and  his  wife  Mary  Eaithfull. 

m,  Abu,  22-6-59,  Alice,  b.  Nasirabad,  14 — 5—38,  dau.  of 
Capt.  D.  T.  Pollock  (  1 805—43  ),  Ben.  Inf,  Hodson,  m  (  547-8 ), 
Punjab  Jnscr.  (  147  ). 

■  arrd.  India,  May  1844;  1846-9,  1st  and  2nd.  Sikh  ware; 
siege  of  Multan. 

15-12-51,  appd.  asst.  rev.  survr,  Rhlkd.  under 
Vanrenen  joining  27-1-52  ;  15-10-55,  ch.  dott. 

Gorakhpur  ;  1-1-56,  t  o  ch.  Bharatpur  [  263 , 263,  266, 
364,  400,  483  ]  ;  won  SG.’s  praise  [  266  J. 

lg_2-58,  offg.  asst,  agg,  Rajput-ana  ;  July  1859, 
resd.  from  Bvy.  on  permt.  appt .  as  AssL  to  ago.  . 

Furl.  Dec.  1864  ;  Cant.  Mgtc.  Bareilly,  April  1867  ;  Bkmr. 
Cbakrata,  1-6-69,  till  death. 


1  Lang  (  20  n.27  ) ;  frequently  referred  to  as  “Ski".  *  being  sttd.  Asrtt.  EngT,  Sandes,  1  (  331  n.2,  332  ).  *  SG.  Records  ; 

March  1867  (  17G-7  ), 'from  F.  C.' Anderson,  7-3-67.  *  GB.  Rev.  18CG-7,  Gastxcll,  5-12-67.  *  not  1835  as  in  Burke's  LG. 

•  James  Felix  Haig  (  1S3S-1905  ) ;  Ens.  hm.  90th  Ft.  1856.  *  DDn.  182  (  170-3  ),  28-6-63,  Indore.  1  DDn.  524  (  146,  151  ) 

*  GTS.  iv  A  Syn.,  vn  ( iv — C  ). 
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HhNKV  LAN  DOR.  IHULLIEK 

(  18)3-1906  )  F.R.S. 

Bengal  Artillery 
Revenue  Surveys  1 8 3"7 — 6 1 
Surveyor  General  1861-77 


biiAitbM  ULi  ntt, 
1832-87 

i  Bengal  Artillery 

Topographical  Surveys  1854—83 
Surveyor  General  1884-87 


JOHN  OWEN  NIX  JAMES 

(  born  1  829  ) 

Trig.  &  Topo.  Surveys  1845-58 
Chief  Draughtsman  1858-70 
A.S.G.  Mapping  1871-83 


DANIEL  GEORGE  ROBINSON 

(  1826-77  ) 

^  Bengal  Engineers 

Topographical  Surveys  1850  55 
Offg.  S.T.S.  1863-5 


...wa>N'AU  NICKTERL1EN  • 
HENNESSEY  F.R.S. 

(  )  829-1  910  ) 

C.T.S.  1844-84 

Supt.  Trigonometrical  Survey  1 884 


JAMES  JEREMIAH  PEMBERTON 

(  1801/2-1860  ) 

P.evenue  Surveyor 
Lower  Provinces,  Bengal 


Plate  25  JOHN  HERSCHEL 

(  1837-1921  )  F.K.S. 
Bengal  Engineers 
G.T.S.  1853-86 


BRYDGES  ROBINSON  BRANFILL 

(  1833-1905  ) 

Bengal  Cavalry 
G.T.S.  1858-84 


/i  -I  / 


KOTES 

J1ENNF.SSEY,  John  Babonau  Niehlerlein1. 

Civ.  Asst.  Survr.  ots.,  uncov. 
b.,  Fatehgarh,  1-8-29  ;  bapt.  21-3-30. 
d.,  Dulwich,  London,  23-5-1910. 

.  Sub  Asst.  Suxvt.,  144  44  ...  2nd  Asst,  ots.,  25-4-54  ; 

1st  Asst.,  4-9-58;  offg.  STS.  1-11—76  to  13—1—77  ;  offg.  i>so. 
Trig.  12-2-83,  till  cnfrod.  Jan.  1884  [503] ret.  1-10-84. 

Son  of  Michael  Henry  Hennessey  and  Mary  Lawrence  his 
wife,  an  Indian1.  Michael  was  Acct.  in  Army  Clothing  Dept. 

Fatehgarh  owning  No.  2  bungalow  and  occupying  it  till  his 
death,  15-9-44  ;  spelt  name  Hennessy. 

The  son  was  named  after  two  local  resdts.  ; 

Henry  Babonau  (  1765-1834  ),  Asst.  Commy.  of  Ordnance 
from  1810  ;  Dep.  Commy.  1823,  “local”  corn.  2nd.  Rampura 
Car.  (  IH,  489  n.l  ]  ;  d.,  Calcutta  ;  mi.  Bbowanipore  cem3. 

John  Nichterlein,  German  merch.  importing  borax  from 
Nepal ;  left  Fatehgarh  before  1857  for  indigo  factory  at 
Kundrah,  Aligarh  Dist.  ;  d.  10-1-65.  Possibly  kin  to  F. 
Nichterlein,  indigo  planter,  whose  bod,  b.  1866,  was  at  Stokes’ 
9ch_,  Mussoorie,  IS  1-81  to  Nov.  18S4. 

DS B.  2nd  Suppt.  (  246-7  )  ;  Fatehgarh  Camp  (  162-3  ; 
193—4  )  ;  Kotos  <fc  Queries,  clxjv  (  29S  )  ;  clxvi  (  80  )  ;  ST. 
Chssd.  List,  1881;  SI.  Services,  1884;  R.4S.  (  mn  ),  lxxi, 
1910  (  258-61  );  BS.  Progs.  1910;  Times,  25  &  26-5-1910; 
fpio  IFas  Who  ;  Al .  Cantab.  ;  portrait  pi.  25. 

Fell.  Com.,  Jesus  Coll.,  31-10-63;  Hon.  Mention  ”,  Int. 
Geo.  CodL  Paris,  1875;  Hon.MA.,  Camb.,  1S76  ;  fr^.  1875; 
rRAS.,  1863  ;  frgs.,  1860  ;  cie.,M8S5  ;  Athenaeum  Club. 

m.t  Calcutta,  31-3-68,  Eliza  (  Elizabeth  GoldeD  ),  dau.  of 
Ricbd.  Malcolm  Ashman  ;  their  son,  John  Arthur  Campbell, 
of  45th  Rattray’s  Sikhs,  was  kd  in  action  at  Jandola. 
Waziristan,  23-10-1900  ;  a  dau.  Mary  Mabel,  m.,  Debra  Dun, 
14-1-91,  LtCol.  John  Anderson,  cie.,  ims.,  and  was  well 
known  00  Mussoorie  lawn- tennis  courts. 

Aug.  1841  to  Feb.  1844,  emp.  at  Clothing  Agency', 
Fatehgarh-  14-4-44,  appd.  sub-asst.  gts  on 
Armstrong’s  reedn.4,  SG.  writing  to  Shortredo  that 
he  had  heard  “from  Mr.  Armstrong... that  his  relative, 
Mr.  Hennessey,  is  at  present  at  Futtygurh,  and  may 
require  a  little  time  to  prepare  for  his  examination. 
A 8  he  is  just  at  the  age  of  15  years,  most  suitable  for 
acquiring  knowledge,  ...  and  being  of  a  reputable 
family,  he  may  be  considered  a  very  desirable  can¬ 
didate.  ...  I  should...al)ow  him  ample  time  for  quali¬ 
fying  himself  for  his  examination3”  [  416-7,  419]. 

Shortrede  reported  on  14th  April  that  Hennessey  “joined 
iny  camp. ..on  the  1 3 tb  ultimo,  and  next  day  commenced  his 
examination,  but  two  or  three  days  thereafter  having  fallen 
rick  was  obliged  to  go  into  Allahabad6.  He  rejoined  my 
camp  here  on  the  1st  instant,  and  renewed  his  examination.  ... 
I  enclose. ..the  solutions  given  by  him  [  11  n.3  ].  ... 

“His  knowledge  of  algebra  appears  to  be  good  as  far  as 
simple  equations.  ...  He  can  use  Tables  of  Logarithms, 
though  his  acquaintance  with  them  is  only  very  recent.  ... 
Be  does  not,  however,  require  much  help,  nor  to  be  often 
told  the  same  thing.  Of  the  principles  of  trigonometry  he 
as  yet  knows  little  or  nothing.  ...  He  seems  to  be  a  quiet, 
well-disposed,  lad,  and  I  shall  feel  very  glad  to  have  him 
instead  of  the  Babu  [  Ram  Dial  De,  rv,  385  ;  v,  418  ]7. 

Doubtless  Hennessey ’s  talent  for  maths,  was  stim¬ 
ulated  by  service  under  bo  eminent  a  mathemati¬ 
cian  as  Shortrede,  but  after  his  first  season,  1844-5, 
he  was  tr.  to  Chendwar  Ber.  under  Logan,  Waugh’s 
moBt  trusted  triangulator,  who  in  due  course  reedd. 
him  for  promotion  to  2nd  class; 


“Is  thoroughly  acquainted  with  observatory  forms,  and 
is  an  excellent  assistant  In  the  observatory  [  1 16-7  ]. 

“Is  remarkably  active  in  the  field. 

“Is  a  good  and  correct  computer. 

“Is  Dot  a  very  good  draftsman,  but.. .promises  well. 

“Always  lives  within  bis  income,  and  keeps  a  respectable 
establishment  of  servants  and  camp  equipage”1. 

Emp.  four  years  under  Logan,  three  of  them  on 
HE.  Longl.  series  in  the  tarai ,  where  he  suffered 
constantly  from  fever  ;  came  under  SG.’s  personal 
notice  at  Sonakhoda  base-line  [  17  n.i,  20  n-4  ]. 
Assisted  in  Logan’s  obsns.  of  snow  peaks,  and 
actually  saw  the  peak  later  called  Pk.  xv,  or  Mount 
Everest  [  84,  90,  95  ]. 

In  1849,  after  P^adhanatbL  Sickdhar’s  tr.  to  Calcutta, 
Hennessey  was  tr.  to  SG.’s  hdqrs.  at  Dehra,  but  granted  sick 
leave  from  20-10-49,  that  was  extended  to  April  1850. 
Logan  reported  him  to  be  “a  very  superior  young  man, 
and  will,  on  the  perfect  restoration  of  his  health,  prove. ..one 
of  the  ablest  sub -assist-ants  in  the  Department.  ...  His 
present  indisposition  will  for  a  time  unfit  him  for  very  arduous 
employment”*.  He  was  himseLf  most  depressed  about  his 
continued  ilJ-health,  and  asked  for  tr.  to  ch.  of  a  rev.  svy., 
that  might  give  him  an  easier  life,  which  Waugh  refused  ; 

“  When  I  recollect  the  extreme  state  of  debility  you  were... 
reduced  to  5  months  ago,  and. ..that  you  are  now  absent  on 
prolonged  sick  certificate,  ...  I  cannot  imagine  that  you  are 
physically  fit  for  such  an  appointment.  ...  Such  an  under¬ 
taking  would  only  injure  your  prospects,  and  perhaps 
irretrievably  destroy  your  health.  ... 

“No  man  can  possess  an  intuitive  knowledge  of  such 
duties.  ...  The  mere  mechanical  operations  of  measuring 
boundaries  and  calculating  areas  anyone  could  learn  in  a 
few  days,  but  this  comprises  but  a  small  portion  of  the  duties. 
Forms  have  to  be  learned,  and  the  management  and  arrange¬ 
ment  of  the  business — the  method  of  controlling  and  checking 
the  native  surveyors  and  ameen? — the  mode  of  settling  the 
boundaries — the  technical  terms — besides  many  other  matters 
of  economy  and  system,  which  can  easily  be  learned,  but 
can  only  be  acquired  by  experience  [  293-303,  391  ).  ... 

“No  man  who  has  never  surveyed  even  a  square  mile  in 
detail,  Dor  drawn  any  highly  finished  map,  would  have  a 
chance  of  success ,,J0. 

Sopt.  1850,  re-tr.  to  Login’s  party  when  it  moved 
up  to  the  Punjab,  and  emp.  on  minor  trgn.  along 
the  Ravi  and  across  to  the  Boas  [  37  ].  His  fever 
returned,  and  he  begged  to  resign  ;  he  could  not 
stand  the  Punjab  climate.  The  SG.  offered  to  tr. 
him  to  a  party  still  working  in  Bengal,  but  the 
fever  passed  and  the  appn.  was  withdrawn11  [  410  ]. 

He  was  now  brought  in  to  Dehra  to  assist  Renny- 
Tailyour  with  comps,  and  other  hdqrs.  work  and, 
once  again,  8-9-53,  asked  leave  to  resign.  Govt, 
sanction  was  issued  on  3rd.  Oct.,  but  ten  days  later 
he  withdrew  the  appn.  and  from  this  time  became 
reconciled  to  Depth  service.  Indeed  his  services 
had  now  become  indispe ns ible,  and  Waugh  reedd. 
his  advancement  to  gazetted  rank  as  2nd.  Asst.  ots. 
This  was  authorized  under  BMC.  of  31-5-54,  and  his 
pay  further  increased  to  Rs.  400  p.m.  under  bmo., 
29  - 11-55  [  78,  388,  403,  416-7  ]• 

Served  on  mcast.  Chach  base-line  [  43  n.2  J  and 
then  emp.  from  1854  at  Dehra  on  comps,  of  Hun- 
laong  and  xe.  Longl.  ser.  and  of  the  snow  peaks. 


1  Bullock’s  spelling  in  Notes  &  Queries  preferred  to  Nickt-crlkn  (  of  pi.  25  DA  B  ).  *  Michael  m.,  pr.  Calcutta,  2/  11  21, 

Hjss  Mary  Lawrence,  elsewhere  “Mary  bibi”.  1  flodson,  rv  (  559  ).  ‘pmc.  10-4—44;  DDn.  451  (  99  ).  6  DDn.  491  (5), 

25-1—44.  •  where  he  had  relatives.  T  DDn.  521  (59  ),  14-4-44.  *  DDn.  496  (  1 7 S  ),  Logan  to  SG.,  94—47.  1  DDn.  503 

(  32-3  ),  2-10-49.  10  DDn.  493  (  282  ),  21-3-50.  11  DDn.  612  (  6-7  )  ;  499  (  405  ),  3  to  25-2-51. 
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Wlicn  Briiin  Hodgson  challenged  the  idontity  of  Pk, 
xv,  and  the  name  Mount  Evereet,  Hennessey  was 
appd.  mombor  of  the  Depth  Committee  to  investigate 
Die  problem  [95].  He  was  emphatic  that  “Mr. 
HodgsoD  has  advanced  no  evidence  whatever  to 
prove”  his  claim.  He  pointed  out  that  Peak  xv  could 
not  possibly  be  seen  “  from  the  confines  of  Kepal 
proper”  because  of  the  intervention  of  Peak  xvm, 
and  yet  Hodgson  had  asserted  that  his  Dovadhunga 
is  Been  from  the  confines  of  the  valley,  and  that  it  is 
a  great  mass.  That  gentleman  has  therefore  demon¬ 
strated. ..that  Mont  Everest’  and  Deva  Dhunga  are  not 
identical.  I  have  seen  Mont  Everest,  certainly  from 
noar  Titalia  in  Pumea,  very  probably  from  other 
districts  along  the  terai.  It  never  struck  me  as  a 
great  mass”2  [95]. 

It  was  indeed  to  Hennessey  that  Waugh  acnow- 
ledge  his  debt  for  the  snow  peak  comps.  [  91-3  ]. 

In  1858,  he  was  promoted  let  Asst,  on  full  salary  Rs.  618 
and  shortly  before  leaving  India  Waugh  strongly  urged  a 
further  incre.ase ;  for  he  was  “a  gentleman  of  great 
mathematical  abilities,  whose. ..energy  and  indefatigable 
industry  are  only  equalled  by  bis  theoretical  knowledge  and 
practical  skill.  ...  His  remaining  in  the  Department  on  his 
present  salary  is. ..a  sacrifice5”  [  128,  336,  342-4,  3S8  ]. 

The  inadequacy  of  his  salary,  in  comparison  with  that  of  the 
mil.  officers  who  drew  mil.  allces.  that  were  periodically  in- 
creasing  with  promotion  in  rank,  was  emphasized  by  Walker  ; 
“Waugh  had  said  that  Hennessey  suffers  only  because  he  is 
an  uncovenanted  officer,  an  obsolete  anomaly,  which  is  in  some 
measure  a  stigma  and  reproach  to  us.  He  urges  that  a 
scientific  department  should  recognise  no  distinction  but  merit, 
and  should  offer  to  all  a  fair  field  without  regard  to  clas3 
distinction  [  380,  390,  407  ].  “  In  these  opinions  I  most 

oordially  concur,  and  I  trust  that  at  no  distant  date  invidious 
differences  may  be  abolished  in  the  Survey  Department,  as 
they  have  been  in  that  of  the  Public  Works’’. 

From  9-12-G3,  after  ref.  to  SSI.,  bis  pay  was  increased  to 
Ps.  8G8  pm.  [  340,  407  ]4. 

24-3-G3,  Bailed  from  Calcutta  on  sick  leave; 

“When  I  gained  sufficient  strength  [  he  writes  ]...I 
accompanied  Sir  Andrew  Waugh  on  a  visit  to  the 
office  of  the  Ordnance  Survey  at  Southampton. 
...  Being  in  mind  of  the  wishes  of  Major  Walker,  ... 
I  obtained  permission. ..to  study  the  process  of 
photo-zincography,  and  to  visit  the  field  parties  of 
the  Ordnance  Surve}'.  Leaving  London  on  8th  July 
I  took  up  my  abode  at  S’Hampton  and  went  through 
the  entire  process  ”. 

He  visited  field  work  at  Rochester,  Edinburgh,  and  “  one  of 
the  best  bill  sketchers  in  the  department,  working  somewhere 
in  the  vicinity  of  Stronowaihar.  I. ..found  Jlr.  Larkins  on  the 
road  between  that  place  and  Inverslade5  inking  in  his  previ¬ 
ous  day’s  work,  seated  by  a  small  window  in  a  hut  owned  bv 
oDe  Duncan  Carrochs.  The  day  following  I  accompanied 
Larkins  over  the  moors,  and  saw  him  sketch  in  the  hills 
between  Lochs  Chon  and  Ard6”. 

He  then  went  to  Glasgow,  but  was  unable  to  visit  Dublin. 
“Kotbing  can  be  further  from  our  intention  to  draw  any 
comparison  between  the  Ordnance  and  Indian  surveys  in 
respect  to  absolute  excellency.  Each  is  the  result  of  long 
experience  combined  with  considerable  skill 


Reported  fully  on  photo  zincography,  which  be  described 
as  "  originated  by  Eir  Henry  Jame*.  He  also  commented  on 

— printing  paper — instruments — store  depot* — sale  of  maps _ 

library — spirit  levelling  —  revenue  surveys  —  topographical 
survey  7”  [  507  ].  — 

Entered  JeBus  College  Cambridge  as  Fellow  Coml 
moner  [  31-10-63  ],  and  took  course  of  maths,  unde^ 
William  Walton,  Rev.  Percival  Frost,  Rev.  J.  Chaffin 
and  J.  C.  Adams.  “He  has  acquired  the  habit  of 
independent  thinking”8. 

After  6  mo.  extension  of  leave  returned  to  Debra,  to- 
resume  ch.  of  hdqr.  offices  4-5-65,  these  comprising 
“calculating  branch,  with  small  aurdliary  branches 
for  drawing,  printing,  and  photo-zincography,  instru¬ 
ment  depot,  etc.”.  Erected  new  photo-zinco  ap¬ 
paratus,  and  trained  several  officers  in  its  use  [  9,  123^ 
ML  33L  513  520  ]. 

18G6— 7,  corr.  with  Sabine,  tbs.  re  scientific  work  to  ho 
carried  out  at  Debra.  “I  am  resident  at  Mussoorie  from 
May  to  October.  During  the  remaining  portion  of  the  vear 
I  reside  at  Dehra.  In  fact  the  standing  office  is. ..at  Dehra, 
and  even  while  resident  at  Mussoorie,  I  visit  Dehra  once  a 
week  [  497  ].  ...  Monday  to  Friday  my  duties  claim  mj 
attention  from  9  a.m.  to  4  p.m.  ...  Saturdays  and  Sundays 
my  time  is  entirely  my  own  throughout  the  year,  and  though 
hitherto  1  have  found  it  necessary  to  devote  all  my  davB  to 
my  professional  duties,  this  will  do  longer  be  Deceasary  now 
that  I  have. ..the  working  of  my  division  under  systematic 
control  [  348  n.3,  357  n.4,  159  n.7,  293  n.3  ].  ... 

“Id  point  of  mathematical  reading. ..I  devoted  my  leave  of 
two  years  to  reading  at  Cambridge,  and  I  hold  certificate* 
from’ Professors  of  that  University  in  the  absence  of  the 
...degree,  for  which  1  could  not  ‘reside’  sufficiently  loDg”*. 

Took  large  share  with  Herschel  [  504  ],  in  compe. 
for  final  reduction  and  adjustment  of  prcpl.  trgn. 
of  gts.,  under  direction  of  Jamas  Walker,  under 
whom  he  worked  from  1861  [  129,  491  n.2  ]. 

In  186S-9,  held  ch.  roeast.  Bangalore  base-line; 
Dec.  1871,  with  Tennant  on  obsn.  solar  eclipse  in 
Kilgiri  Hills  ;  1874,  obed.  transit  of  Venus  [380, 
535  ]10-  1875-6,  furl,  on  me.,  Montgomerie  writing 

from  England  1-4-75  ; 

“I  have  seen  Hennessey  two  or  three  tiroes.  Be  is  still 
looking  a  good  deal  pulled  down,  and  I  supj>ose  he  is  wise  to 
take  furlough.  ...  Three  months  leave  is  a  risky  thing  for  the 
double  journey,  especially  with  wife  and  chili  He  tells  me 
...be  is  feeling  better,  and  I  hope  he  will  soon  pick  up.  He 
has,  I  think,  made  a  hit  as  to  the  atmosphere  round  Venus”- 
ClemcDts  Markham  also  writes  ;  “1  saw  Hennessey  who  has  an 
excellent  prospect  of  getting  into  the  Royal  Society  this  year”u 

Amongst  his  Cambridge  friends  of  1863-5  who  now  greeted 
him  was  Isaac  Todbunter  (  1 S20 — 84  ),  whose  math],  primer* 
were  familiar  to  many  of  us  in  early  days  [316]. 

Held  actg.  ch.  of  trig.  br.  during  Walker’s  occas¬ 
ional  absence,  being  enfind.  as  dso.  Trig,  for  his  last 
9  mo. 

After  rett.  in  18S4,  Hennessey  lived  for  a  time  in 
Mu  psooric  where  since  1855  he  had  owned  a  bonne,  St. 
Helens11,  and  w  here  be  had  been  a  member  of  the  Municipality 
and  Capt.  of  Volunteers.  He  then  migrated  to  England  and 
settled  in  Alleyn  Part,  vr.  Dulwich,  bliss  Cole.  dau.  of  Wm." 
Hammond  Cole,  who  had  succ.  him  In  ch.  of  the  Comp.  Office. 


1  Waugh's  early  form  for  the  name.  1  DDn.  654  (5),  Comm.  Proes.,  para  74.  *  DDn.  654  (  5  ),  SG.  to  MU.  Dcph» 

6-10-60  (para  74).  4DI)n.  7  (71  ),  STS.  to  SG.,  13-6-61  ;  also  DDn.  101  (164),  bts.  to  Horae  Dept,  reedp.  adjustment  of 
salaries.  *  Inversnaid  ?  k.  en  d  of  Loch  Eomond.  *  s.  of  Xocb  Katrine.  7  Report  da  tad  23-1 0—63  from  JBN  H.,  Oriental  Clu 
witbDDn.  91(6);  from  SSI.  to  oo.  in  c.,  London  24-11-63.  •  DDn.  91  (  145  ) ;  from  Wm.  Walton,  14-12-64.  *  Eur.  Letter*  i 

(42),  from  JBN'H.  13-2-66 ;  HS.  Progs.,  20-6-67.  10  OH  Trig.  1871-2  (  appx.  62a,  66  )  &  1873-1  (67-8).  31Eur.  Lettan,  n 

(  164,  164  A  )  to  JTW.  bought  by  Maharajah  of  Kapurthala,  1895;  Stokes  Sch.  Jiegr.  (  109  ). 
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re]»(«a  his  visiting  them  at  Croydon  about  1897.  He  had 
jngt  visited  his  son  at  Sandhurst,  and  besides  tipping  him 
kalf  a  erown  had  given  another  half-crown  to  a  son  of  the 
King  of  Siam,  a  follow  oadat  bn  had  been  introduced  to. 

Hennessey’s  amazing  rise  from  a  fifteen-year  old 
Erub-asat.  of  very  ordinary  origin  to  be  head  of  the 
trigonometrical  branch,  and  hie  Fits.,  was  due  to  his 
remarkable  flair  for  mathematics,  his  scrupulous 
regard  to  minute  precision,  and  to  his  natural  genius 
for  the  practical  application  of  theory  to  the  pro¬ 
blems  of  geodetic  survey  and  astronomy.  .  His  career 
was  for  very  many  years  a  gleaming  beacon  to  survey 
officers  of  the  uncovenanted  service. 

HERSCHEL,  John.  Ben.  Engrs.  • 

b.,  Capetown,  29-10-37.  d.  31-5-1921. 

2/Lt  12-12—56  ...  tt.. Col.  10-3-83  ;  ret.  as  Col. 

10-3-86. 

Son  of  famous  astr.  John  Fredk.  Wm.  Herschel  (  1792- 
J871  ),  1st  Bart.,  himself  son  of  equally  famous  Wm.  Herschel 
(1736-1822  ),  from  Hanover;  both  DN B.  and  fbs.,  and 
with  memorials  Westminster  Abbey1  ;  His  mother  was 
Margaret  BrocLie,  dau.  of  Rev.  Alex.  Stewart,  dd. 

ed.  Clapham  Gr.  Scb.,  and  Addiscombe  1855—6,  winning 
Pollock  Medal. 

m.,  1867,  Marv  Cornwallis,  dau.  of  Rev.  F.  Lipscomb, 
rector  of  Welbury,  Yorks.,  and  wid.  of  David  Power,  qc.  ; 
she  d.,  Mussoorie,  10-10-76,  aged  47. 

RAS.  (mn),  Lxrra,  1922  (  250  ),  with  portrait  in  groups 
I  and  n  ;  also  from  photo.  [  pi.  25  ).  SI.  last,  Services,  1884  ; 
SI.  Notes,  1-5-86  ;  GR.  1885-6  ;  Conolly  (  93/323  ). 

frs.,  1871;  ms.;  1872,  Council,  18S4  ;  Member  of 
Senate,  Cal.  Univ. 

arrd.  India  2-1-59  ;  2nd.  Asst,  ots.,  3-11-59  ;  1st 
Asst.,  1-2-61  [  380-1.  399  ]• 

He  spent  his  first  two  seasons  on  the  Gt.  Indus 
ser.,  and  in  1861-2  held  ch.  Sutlej  ser.  [49,  53  ]  ;  in¬ 
troduced  new  pattern  referring  lamp,  OR  Trig.. 
1861-2  (  4.n  ).  1863,  on  Hennessey’s  departure  on 

furl.,  to  ch.  Comp,  and  other  hdqr.  offices  at  Dehra  ; 
started  reduction  of  gts.  trgn.,  Robinson  reporting  ; 

“Lieut.  John  Herschel,  whose  scientific  acquirements  and 
business  habits  prove  him  a  worthy  inheritor  of  the  honored 
name  he  bears,  has  continued  his  investigations  and  matured 
the  mechanical  application  of  formula. ..for  the  reduction  of 
all  geodetical  figures  on  the  principle  of  minimum  squares.  ... 

"The  rigorous  simultaneous  reduction  of  any  kind  of  figure 
is  effected  by  purely  mechanical  processes  in  a  far  shorter 
period,  and  with  less  labour,  than  was  formerly  the  case”*. 

Herschel  introduced  various  methods  of  calculation 
Bpecially  suited  to  the  compg.  staff  [  129,  5°2  ]- 

Hia  father  wrote  on  Walker'B  departure  from  England  ; 
3-12-64;  “Lady  Herschel  deputes  me  to  reply  to  your  note 
announcing  your  proposed  return  to  India,  and  your  obliging 
offer  to  coDvey  a  parcel  to  our  son,  which  bis  sister  Maria 
will  take  advantage  of,  and  will  take  care  that  her  drawings... 
shall  reach  you  before  the  15th.  ...  They  are  not  large  aDd 
will  all  lay  flat  at  the  bottom  of  any  portmanteau. 

"I  am  much  gratified  John's  having  completed  to  your 
satisfaction  a  heavy  burden  of  calculations.  I  never  get  a 
letter  from  him  without  expressions  of  his  liking  for — indeed 
fondness  of — the  work  he  Ls  engaged  in". 

[and  again  two  days  later]  “I  get  by  an  odd  coincidence 
from  Airy  this  morning  a  paper  on  the  reduction  applicable 
to  the  Indian  Survey.  Of  course  you  have  it.  I  shall  send 
my  copy  to  John.  ...  My  daughter  Maria  bids  me  say. ..that 
on  Monday  next,  12th,  you  shall  have  her  present  for  John, 


a  flat  packet  of  drawings  on  cardboard.  She  hopes. ..it  will 
not  he  inconvenient  of  carriage’. 

April  1866  to  Dec.  1867,  sick  leave  to  England; 
Nov.  1868,  obsns.  of  nebula  of  Eta  Argus  at 
Bangalore  ;  emp.  till  1879  with  parties  in  fd.,-  or 
with  comp,  party  at  Dehra,  with  2  y.  furl,  from 
Aug.  1873.  Work  covered  prcpl.  trgn. — meast.  of 
base-line  at  Bangalore  and  Cape  Comorin — obsns.  of 
astr.  lats.  with  Strange’s  zenith  sector — obsns.  for 
telegraphic  longs. — eclipses  of  Sun,  18-8-68  and 
12-12—71 — reden.  of  Basevi’B  pendulum  obsns.  [  533  ]. 

From  Nov.  1879  on  special  duty  in  England  ;  pendulum 
obsns.  at  Kew,  Greenwich,  and  Washington,  till  ret.  10-3-86. 

Auth.  of  many  scientific  papers  ;  Root  Ices  Papers,  1,  1863—4 
(  30S-16  ),  Local  Attraction  -  Phil.  Trans.  205  (  399  ),  Gravity, 
etc.  ;  Biog.  Dote  on  his  g.  father,  Sir  Wm. 

Whilst  on  furl.  1873-5,  writes  to  Walker  from  Colliogwood, 
20-11-74,  telling  of  visit  proposed  to  Biarritz,  “where  we 
are  going  to  take  refuge.  ...  The  necessity  of  avoiding  the 
English  winter  has  become  a  still  more  obvious  duty.  ...  My 
wife  has  been  suffering  almost  uninterruptedly  for  the  last 
six  months  from  asthma,  ...  and  unless  a  southern  climate 
proves  alleviating,  there  is  very  little  prospect  of  any  com¬ 
fort  for  her  in  this  life.  ...  Our  Btay  abroad  will  practically 
awallow  up  nearly  all  that  is  left  of  my  furlough,  as  we  shall 
probably  not  return  till  May  or  June.  ... 

"1  am  frequently  asked. ..what  part  of  India  I  have  been 
in.  It  ia  not  very  difficult  to  answer  ‘Well,  in  most  parts’, 
but  when  the  question  is  to  what  part  am  I  going  to  return, 

I  can  only  reply  ‘I  have  no  idea’.  ...  I  hope  you  will  be 
able  in  the  course  of  the  next  few  months  to  let  me  have 
some  means  of  estimating  this.  ... 

"After  leaving  London  in  July  I  went  with  my  wife  in 
search  of  health  and  change  to  Scotland  and  Ireland,  and 
round  by  Devonshire  and  south  coast  to  Hastings,  stopping 
one  day  at  Brighton”*. 

Mrs.  Herschel  d.  at  Mussoorie  shortly  after  their  return  to 
duty. 

HESSEY,  William  Henry.  Mad.  Inf.  &■  SC. 
b.  11-7-28.  d„  14-2-99. 

Ens.  20-8— 45  ...  so.  1S-2— 61  ...  Bt.  Col.  20-8-76  ; 

ret.  as  Hon.  M.  GeD.  16-12-77. 

Son  of  J.  A.  Hessey,  bookseller,  Fleet  St.,  and  his  wife 
Catherine. 

Mad.  Services  ;  Markham  [  190,  193  ]. 

Arrd.  India  30-9-45. 

3-11-54,  appd.  asst.  rev.  survr.  under  Priestley, 
a.  Arcot  ;  19-3-5S,  appd.  Dep.  Supt.  ;  held  various 
charges  Trichi.,  Wynad,  Salem,  Coimbatore  ;  sick 
leave  to  Eur.  1862-3  &  1873  ;  [  280  ].  No.  I  Party, 
Coimbatore  &  Salem  ;  1869,  conducting  “a  very- 
elaborate  survey  of  a  revenue  and  topographical 
character  of  Ootacamund  and  Coonoor,  on  a  large 
Beale,  ...  but  not  connected  with  any  triangulation. 
Branfill  to  provide  points"6  [  401  ]. 

actg.  Supt.  during  Priestley’s  occasional  absence  between 
1863  and  '76  ;  enfmd.  Supt.  6-7-76  ;  furl,  from  16-1-77. 

HILL,  Omrles  Thorold  [  in,  458  ;  iv,  447  ].  Mad.  Inf. 
b.  19-2-09.  d.,  London,  18-11-57. 

Ens.  8-1-20  ...  Maj.  3-8-55  ;  ret.  as  Lt.  Col.  23-7-56- 

Son  of  Capt.  Henry  Hill,  sv.,  and  Caroline,  dau.  of  Joseph 
Bettesworth,  of  iw.,  his  2nd.  wife. 

m.,  in  England,  29-8—44,  Emma  Harriet,  dau!  of  Goo. 
Edw.  Russell,  ucs.,  Comnr.,  Ganjam  [  rr,  253];  aho  d., 
Shanghai,  7-10-50. 

’  Eur.  Letters,  1  (  32-3  ). 


1  Times,  12-8-1955.  ’  GR  Trig.,  1862-3  (  13  );  JTW.,  1-9-63  ;  1863-4(11).  COR.,  1-11-04. 

* ib.  n  (  99  ).  •  DDn.  395,  SG.  to  sts.,  21-9-69. 
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Oriental  Club. 

1829-34,  asst.  In  MntlraB  topo.  nvys.,  Ganjam  & 
Nellore  ;  1834-41,  in  cfi.  Bvys.  TrioHinopoly,  Goomaur, 
Ganjara  [it,  253-5,  447];  furl,  on  me.,  Oct.  1841 
to  Feb.  1846  [  4,167  ]. 

20-6-44,  applies  to  Direct-ora  for  permission  to 
return  to  India,  and  to  “be  emp.  coring,  his  Ganjam 
trgn.  to  ots.  ;  supported  by  Directors,  and  appd. 
to  gts.,  GO  gg.  in  o.  31-1-46,  joining  SG.  at  Allah¬ 
abad,  March  1 84  61  [379]. 

no.  2-8-45,  appd.  to  ch.  of  Karara  party  from 
]_9_45i  to  “conduct  a  survey  along  the  Coast  from 
Calcutta  towards  Ganjam... taking  the  field  on  or 
about  1st  October. ..according  to  the  state  of  the 
weather  [  12,  184,  346,  361 

From  March  to  Oct.  engaged  at  Allahabad  “arrang¬ 
ing  his  Gumsur  surveys  and  in  squiring  knowledge 
of  the  Great  Trigonometrical  Survey”.  From  Nov. 
1845  to  Feb.  1847  carried  Maluncha  ser.  south  from 
Asansol  towards  Midnapore.  1848,  ran  levels  from 
Kidderpore  to  base-line  towers  [21,  71]-  Then 
started  Coast  Ser.  from  the  Barrackpore  base-line 
across  Calcutta  to  the  south,  through  very  difficult 
congested  country.  [22—6,  29,  98,  10S— 9,  J49,  152,  169, 
385,  413,  415  ].  Be  writes  to  SG.  5-1—49; 

''When  1  last  wrote  to  you  1  mentioned  1  was  going  out 

for  some  shooting  previous  to  taking  the  field . A  ride  of 

1C  miles  one  aflcrnopn,  and  two  successive  days  in  the  bowdah 
from  daylight  till  dark,  knocked  me  up,  and  kept  me  on  my 
bed  for  a  week,  ...  noram  1  yet  fairly  well  again.  ...  The  fact 
was  I  overworked  myself  before  I  fairly  recovered  from  my 
last  attack  [  457  ]. 

“Mrs.  Hill  and  the  babas  are  safely  lodged  at  Serampore 
with  her  brother7.  We  have  do  roads  here.  Those  marked 
as  dak  roads  in  the  map  are  merely  narrow  footpaths  along 
the  top  of  the  embankment®,  ...  but  in  spite  of  all  diffi¬ 
culties,  ...  I  am  quite  satisfied  that  we  did  right  in  choosing 
this  line. ..for  the  principal  triangulation.  The  direct  line 
from  the  base  to  the  bills  near  Balasore  would  have  given  me 
trouble,  ...  and  the  expense  would  have  been  far  greater 
from  the  immense  quantity  of  fruit  trees  surrounding  the 
very  thickly  clustered  villages  [  46S,  477-S  ]. 

“The  countrv  is  beginning  to  dry  a  little,  and  1  leave  this 
in  a  day  or  two  to  follow  the  line  of  coast  all  the  way  to 
Balasore  if  possible.  ...  I  shall  during  this  trip  be  able  to 
select  a  spot  for  observing  the  rise  of  the  tide.  ...  What  I 
wish  to  do  is  to  take  the  stars  in  April,  observe  the  tide, 
/ind  make  the  experimental  observations  all  at  the  same 
station. ..near  the  Coircoliy  lighthouse  [  15,  21,  26,  71  ].  ... 

“1  must,  if  possible,  avoid  a  high  tower  at  the  place  where 
...there  will  be  a  furious  sw.  wind  blowing  on  the  coast.  ... 
Tbe  lame  theodolite  will  be  required  to  be  in  position  for  two 
to  three  weeks  at  least.  ... 

“There  are  some  tigers  reported  close  to  my  camp,  but  1 
have  not  had  time  to  look  after  them  yet.  Buffaloes  and 
deer  abound  further  down  the  coast,  1  believe.  1  have  a 
heavy  battery  ready  for  them  [  467.  rup.  ] 

“This  letter  has  been  spun  out  over  a  great  deal  of  paper  ; 
I  hope  you  won’t  vote  me  a  gieat  bore.  ... 

•  “PS.  When  will  you  and  1  smoke  cigars  till  2  o’clock  in  the 
morning  again  ?  When  we  reach  the  Madras  race  course 
<  base  line  )  shall  we  do  it  J*” 

He  writes  from  Midnapore  Beven  months  later;  “Society 
here  has  all  altered  since  we  were,  last  here.  New  Judge, 
Collector,  and  Magistrate,  apd  tbe  Madras  regiment  had 
arrived  onlv  a  few  da\-s  before  we  left  this  last  season.  So 
I  find  myself  the  oldest  inhabitant. 


“Can  you  give  me  any  hints  about  an  ice-honae  }  J  hnTt 
one  here  la«t  year  which  met  the  approval  of  the  Calcnij 
aavanlB,  aa  well  a*  the  more  practical  Yankee,  Mr.-B  tV* 
ice  remained  till  about  the  middle  of  May,  when  itTutuJ,},^!® 
moltod  away  and  disappeared  in  a  few  days.  Cdujd  y  ^ 


give  me  a  rough  sketch  of  an  ice-pit  such  a«  ia  usexPin  tl_ 
North-West  1  [  366  ].  “Ever  yours,  my  dear  Waugh 
sincerely",  C.  Thor-old  Hill*.  ■  “7 


April  1850,  took  two  years  leave  on  me.,  with  hig 
family,  for  sea  voyage  planned  for  New  South  IValaj 
but  lost,  his  wife  who  died  at  Shanghai  in  Oct  - 
resumed  ch.  of  Coast  per.  at  Midnapore,  11-5-51,  but 


still  in  wretched  health,  writing  to  SG.,  6-6-5]  ;  - 
“1  am  getting  better  again,  hut  am  much  reduced,  and 
very  woak.  Unless  some  decided  improvement  take®  place 
I  shall  apply  for  leave  from  let  August,  ...and  if  possible  go 
by  the  September  steamer  to  Madras,  aDd  so  on  to  tbe  hills,  __ 
Of  course,  I  am  very  loth  to  do  this,  but  it  ia  no  use  trifling 
If  I  was  fated  not  to  recover,  I  ehal]  have  no  recourse  but 
to  go  to  Europe.  1  had  no  fair  play  on  my  last  trip,  tot 
notwithstanding  benefitled  to  a  certain  extent.  ... 

“In  my  present  state  of  health,  though  able  to  attend  to 
office  duties,  I  am  not  fit  to  take  the  field.  ...  I  only  wish  1 
had  wisely  gone  away  a  year  or  two  sooner.  ...  Tbe  spirit  15 
willing,  but  the  flesh  is  weak,  and  it  is  lamentable  that  one 
bo  strong  as  I  have  beeD  in  my  day  should  be  thus  brought 
low.  Ob  that  I  were  only  quite  myself  again  ■"  [  382  ].  1 
“PS.  If  your  Bnowy  raDges  [  were  ]  more  accessible,  1 
should  like  to  see  them,  and  in  that  climate  I  should  soon 
recover,  but  1  fear  the  long  journey  by  land  at  this  season"*.' 

Granted  12  mo.  leave  on  me.  from  July  1851, 
spending  this  at  Ootacamund  in  theNilgiri  Hills,  and 
under  go.  of  20-10-52,  granted  extension  for  another 
year,  at  the  expiry  of  which  he  reported  at  Calcutta 
6—7-63.  As  his  genera!  state  of  health  was  far  too 
poor  to  allow  any  prospect  of  active  duty  in  the 
field,  he  was  allowed  to  resign,  and  sailed  from 
Calcutta  about  19th  Dec.  1853  [  309,  462  ]e. 

HUTCHINSON,  William  Caldwell.  Ben.  Art. 
b.,  Burdwan,  12—5—24. 


d.,  Simla,  3-9-48  ;  tn.,  cart  rd.  cem. 

2/Lt.  11-6-41  ;  Lieut.  29-12-43. 

Son  of  John  Ross  Hutchinson,  ncs.  and  Caroline  Jemima, 
dau.  of  Col.  Wm.  Caldwell,  im.  77th  Ft. 
ed.  P.ughy  1837—40  ;  Addiscombc.  1840-1. 

1842-3,  mil,  service  Bundelkhand  ;  1845—6.  1st  Sikh  Itar. 
PD.  30-7— 40,  appd.  Asst.  Survr.  trans-Sutlej  svy.  under 
Becher  ;  bucc.  to  ch.  Oct.,  1S47  till  death  following  year  [  270, 
396,  400,  492  ]. 


JAMES,  Henry  Currey7.  Ben.  Inf. 

hapt.  25-5-17.  d.,  Rome,  13-4-6G. 

Eds.  12-6-35  7.  Lt.-Col.  IS- 2-63. 

Son  of  Tbos.  James.  Burg.,  of  Croydon,  and  Rebecca  his 
wife. 

ed.  Addiscombc  ;  “grounded  in  rudiments  of  survey”. 

2—4—42,  applies  for  appt.  to  rev.  Bvy.,  Bihar. 

brc.  17-3-48,  appd.  asst.  rev.  6utvt,  ;  atid.  to 
No.  2  Div.,  24-Parganas  ;  1-10-48,  tr.  to  No.  4  Div., 
Bhagalpur,  hut  under  go.  gg.  joined  regt.  at  Feroxe- 
pore,  remaining  there  with  Army  of  the  Punjab,  till 
20-3— 49  ;  rejoined  No.  4  Div.  rev.  Fvy.,  at  Bhagalpur 
-28-11-49  [  400  ]8.  ' 

6-2-50,  applies  for  leave  preparatory  to  furl.,  Sherwill 
writing,  5-3-50;  “James,  who  has  l>ecn  ill  with  dysentery, 
starts  tomorrow  by  dak  to  Calcutta.  He  is  in  very  had 
health  and  requires  an  English  climate  to  restore  him. 


1  DDn.  507  (  50  ),  camp  N atsol,  5-1-49.  *ib.  f  55  ), 
Curry  in  early  lists.  *  DLK.  37/C3  (  104,  122,  2c>S  ). 


1  DDn.  506  (  68  ),  31-1-45.  7  Ricbd.  Henrv  Russell  (  1821-63  )  ;  DCS. 

24-8-49.  *  ib.  (  152  ),  6-6-51.  •  DDd.  551  (  146  ),  emc.,  29-11-53.  7) 
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11  Should  An  AssistAnt  bfi  Appointed  to  my  Aiirvejr,  1  hope  H 
will  be  a  younger  man  than  James,  olio  that  I  pould  toaoh 
and  make  work.  James  is  too  near  mo  in  ago  and,  being 
equal  in  rank,  I  found  it  difficult  to  order  him  to  work.  Ho  is 
willing  enough,  and  a  very  nice,  gentlemanly  fellow1”. 

Sailed  from  Booghly  B.,  10—4-50  and  did  not  rejoin  Svy.- 
0n  return  from  furl,  writes  from  Calcutta,  6—1 2 — 53,  that  he 
had  spent  some  time  on  "thestudy  of  chemistry  at  the  Govern¬ 
ment  School  of  Jlines  in  London”.  He  pointed  out  the 
commercial  importance  of  borax  from  Ladakh*.  ■  • 

JOHNSON,  Charles  Cooper.  Ben.  Inf. 

b.  20-12-27.  d.  &-12-1905. 

Eos.  7-0-44  ...  M.  Gen.  14-1-86.  -  •  • 

Son  of  Sir  Henry  Allen  Johnson,  2nd  Bart.,  of  New  York 
and  g.  son  of  Gen.  Sir  Wm.  Johnson  (  1715-74  ),  from  Ireland, 
DNB.;  c.  Bart.  1755  for  mil.  victory  at  Crown  Pt.  1755  ; 
reed,  grants  of  land  K.  of  Mohawk  B.,  New  York  Prov.,  then 
a  British  possession.  Sir  Henry  m.  Charlotte  Elizabeth,  dau. 
of  Fredk.  Philipse,  of  Fhibpseburg,  NT. 

■  ed.  Addiscombe. 

m.,  Barberton,  Devon,  4-1-60,  Jemima  Anne  Frances, 
dau.  of  Rev.  Geo.  Martin  of  Exeter. 

bob.,  18SI  ;  gcb,.  1900;  Jit  Worcester;  Who  IP  as  Who. 

1st  Sikh  War,  battle  of  Sobraon,  10-2—46. 

-  BMC.,  28-2-56,  eppd.  asst.  Kashmir  topo.  avy.  ; 
31-8-56,  as  daQmg.,  reports  start  from  Ambala  30th 
March  en  route,  to  Kashmir  via  Bhimbar,  reaching 
Srinagar  by  end  April  ;  after  instn.  by  Montgomerie 
eurvd.  by  planetable  some  600  sq.  m.  nr.  Islamabad, 
but  interrupted  by  serious  illness.  Oct.,  reverted  to 
mil.  duty  [  225,  388,  400,  51 1  ]. 

1S57-8,  mutiny  campaign,  Lucknow;  186S,  Black  Mtn. 
expo.  Hazara  ;  1878-80,  QMQ.,  Afghan  campaign. 

JOHNSON,  Edward  Thomas  Smith. 

;  Asst.  Rev.  Survr.,  Bengal,  uncov. 

b.,  Sewamker,  nr.  Delhi  28-4-28. 
d.,  Hazaribagh,  7-1-92. 

Junr.  sub-asst.  13-10-47  ...  1st.  gr.  sub-asst. 

1-10-53  ...  3rd.  gr.  Dcp.  Supt.  5-7-70  ;  ret.  29-4— 83. 

•  Son  of  Condr.  Thos.  Johnson  of  Ordn.  Dept.,  b.  11-8-1796  ; 
d.,  DDn.,  7-10-78;  M3.  DDn.  cem.,  bur.  alongside  Hannah 
his  wife  who  d.  9-7—52,  aged  54  y.  7  mo.  ;  Edw.  was  bro.  to 
Wm.  Henry  [in/].  • 

ed.  Mackinnon’s  Sch!,  Mussoorie. 

m.,  Mssri.  30-10-54,  Octavia  Eleanor,  dau.  of  Thos.  Steele. 
13-10-47,  joined  Ajmer  &  Merwara  rev.  svy. 
under  Donald  Vonrenen  [  265-6  ]  ;  1-11-48,  to  Delhi 
&  Rohilkhand  ;  1-10-54,  to  Jubbulpore  ;  Vanrenen 
writes  in  1851  ;  that  he  could  not  speak  too  highly 
of  him.  ‘‘Next  to  Mr.  Hoppner  he  is  the  best  ed¬ 
ucated  uncovenanted  assistant  with  me,  and  smart 
both  in  the  field  and  in  office3”  [  260,  433  ].  . 

16-10-54,  lent  to  Nimneh  svy.  under  Dennys  ;  be¬ 
ing  “the  only  officer  of  any  ex-perience  in  this  survey 
[266]”1.  Rejoined  at  Jubbulpore  21-1-56. 

1-11-61 ,  joined  rev.  avy.  no.  Calcutta  after  death  of  Walter 
Graham  [  364  ].  From  1 862  to  ch.  of  Darjeeling  ”  waste  lands  ” 
evy.  and,  1863-4,  in  ch.  tea  plantations  avy,,  and  then  of 
various  irrigation  and  cadastral  sv\s.  in  NWT,  [436,  441  ]. 

JOHNSON,  William  Henry.  Civ.  Asst,  gts.,  uncov. 

•  -  b..  Upper  India,  c.  1-4-32. 
d.,  Jammu,  3-2-83’. 


Sub.  Asnt.  or».  3rd.  d.,  1-9-48  ...  aonx.  sas.,  1-9-55  ; 
civ.  2nd  As3t.  1-11—58.  1st.  Asst.  1—4—66;  resd. 
15-10-66. 

Bro.  of  Edw.  of  rev.  svy.  [  sup  ].  '  '  ” 

od.  Mackinnon’a,  or  Maddock's,  sch.  Mussoorie.  -  •  ■ 

m.,  Landour,  20-6-51,  Anne  Monk  dau.  of  John  Weller; 
Bhe  d.,  Srinagar,  Kashmir,  24-12-1901,  aged  67.  They  bad 
13  children  of  whom  4  were  at  Stokes'  Sch.,  Mussoorie,  vix.— 
Thos.  Geo.,  b.,  Mussoorie,  2-9-56  ;  Stokes’  Sch.  1867-72  ; 
Victoria  Coll.,  Jersey,  1873-7;  BMC.  Sandhurst,  1877-9  ; 
hm.  79th  Ft.,  Ens.  1879;  Zulu  War;  Ben.  sc.  1831;  1884 
Burma  Corns.,  Sessions  Judge  ;  d,  ptomaine  poison,  Henzada, 
1901— Edwin  Gilbert,  b.  1-11-58 — Wm.  Edm.,  b.  14-9-61— 
Arthur  Edw.,  b.,  DDn.  11-10-62*. 

Their  yst.dau.  Teresa  St.  Josephine,  b.,  Mussoorie,  25-2-71, 
m.  27-10-99  Roland  Geo.  Albinaon,  5th  Baron  Headley 
(  1855-1935  ),  with  timber  firm.  Kashmir;  Presdt.  of  Brit. 
Muslim  Soc.,  pilgritrj  to  Mecca  1923  ;  their  son  becoming  6th 
Baron  1935  ;  sbe  d.  23-10-1919’. 

Another  dau.  Ada  Esther  Julia,  b.,  DDn.,  10-11-65,  d., 
Srinagar,  2-1-1943.  1  . 

Member  asb.,  1866  ;  mos.  1866  ;  gold  watch  1875. 

JPGS. ,  xxxvn,  1867  (  1-47  )  with  map  ;  GR  Trig.,  1865-6 
(  9-10  )  ;  BGS  Progs.,  XI,  1867  (  4-7.  10  ),  with  map  ;  xvi,  1873 
(  197-263  );  xrx,  1S75  (  347  );  v  (  ns ),  18S3  (291-3),  ob. 
by  Godwin-Austen  ;  Pioneer,  Feb.  8  A  27,  March  19th,  1883  ; 
GJ„  xxxn,  1908  (  94  )  ;  AJ .,  Nov.  1921  (  1-15  ),  Mason,  E  61  ; 
Mason  (  79-80  )  ;  Tarikh  Jammo,  with  portrait,  heavily  beard¬ 
ed  (  425-6  ). 

Sept.  1848,  joined  sw.  Hina.  ser.  under  Du  Veraet 
[  201-2,  422  ];  1850-1,  survd.  with  planetable  between 
Simla  and  Chaur  Peak  [  5,  36  n.4  ].  .  , 

1851—4,  under  Logan  on  prcpl.  trgn.  nw.  Long!  ; 
1851-2,  constructed  station  at  Murree,  asstd.  SG.  on. 
selection  of  site  Chach  base-line  and  connected 
Walker’s  Y’usufzai  base  [215],  making  large-scale 
sketch  round  Attock8  ;  on  meast..'  Chach  base 
[  43  n.2,  50  n.3  ]. 

1854,  with  Mulheran  to  Upper  Sutlej,  making 
conn,  via  Bnspa  k.  across  great  snow  range  that, 
writes  Mulheran,  “has  been  unsuccessfully  attempted 
by  myself  and  two  others,  ...  some  of  the  stations... 
being  upwards  of  18  and  19,000  feet,  ...  and  peculiarly 
difficult  of  access  from  the  immense  quantities  of  enow 
that  covered  the  north  features  of  the  great  snowy 
range  bounding  Bushire  [  Bashahr  ].  The  peak  known 
as  Nela  Station,  ...  situated  immediately  above  the 
great  glacier  on  the  northern  face  of  the  Nela  Pass,  was. 
approached  by  Mr.  Johnson  over  thfl  Chote  Ghatf 
glacier,  the  fissures  of  which  were  impassable  a  few 
days  after  he  had  occupied  the  station  [  208,  423  ]  ”8, 
Took  Himalaya  topo.  party  to  meet  Montgomerie  at 
Amritsar  for  Kashmir  svy.,  22-2-55,  and  took  lead¬ 
ing  part  in  lay-out  of  prcpl.  trgn.  across  Pir  Panja! 
range  to  Srinagar,  covering  “no  less  than  165  miles 
in  H  months  ”,  and  sleeping  several  nights  on  the 
snow-covered  peaks.  He  then  took  minor  trgn.  up 
“the  Lidar  River,  across  a  snowy  range  to  Ambemalh, 
down ‘the  Sind  River,  and  finally  closing  on  the  Bide 
Zabarwon  to  Safarpoor",  and  making  “a  neat  plane- 
tublo  sketch  (  221-5,  4°4  ]"10- 

During  the  cold  w  eather  accd.  the  party  to  Dehra 
Dun  to  work  on  comps.  An  alarm  about  his  health 


>DLB  37/57  (  21,  29,  41  ).'  1  Punjab  Set.  n,  xii.  1 S53.  » DDn.  485  (  1 2  ),  Yiuircncn  to  PSG.,  20-1-51 .  *DDn.  624 

(  144  ),  DSO.  to  SG.,  5—4—56.  ‘not  March  b.3  in  BGS  Progs,  v,  1883  (  291-3  ).  •St-okea'  Sch.  R<gr.,  13/90  ;  24/163  ;  27-8/184-6. 
’Burke,  1956  (  1075  ).  *DDn.  610  (  88  ),  Logan  to  SG.,  27-7-52.  •  DDn.  61  (  110  ),  to  SG.,  10-8-4  11-11-54.  >»DDn.  51 

(  109),  tom.  to  SG.,  20-3-56. 
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otvrly  in  1856  wim  short-lived  ;  oftor  marching  up  by 
the  Baruh&l  route  he  was  crap,  on  minor  trgn.  to  fix 
points  for  planetablere  aBtride  Kislranganga  r.,  and 
on  main  apprx.  eer.  JJ.  towards  Skardo  [  225-6,  405  31. 

6oason  1857,  oompleted  gaps  in  planotabling  left  by  mil. 
aarvra.  in  8*.  area  of  valley,  and  from  June  to  Sept,  extended 
approi.  eer.  to  Indus  and  up  the  river  to  a  point  just  short 
of  Drh)  R.  junction,  returning  to  Srinagar  25-9-57  [  227  ]. 

During  1658  spent  early  months  fixing  trig,  points  for 
plaootablers  8E.  of  Jammu.  From  July  continued  main 
approx,  ecr.  up  Indus,  and  from  Sept,  started  separate  aer. 
up  Shyok  B.  "The  Shyok  triangulalion”  wrote  Montgo¬ 
merie,  “is  a  very  important  one,  the  river  being  very  little, 
if  at  all,  inferior  to  the  Indus  itaolf  [  88-9,  232-5  ;  pi.  6  ]. 

May  1859,  fixing  point, e  for  planetablere  in  Bara- 
mula  area,  and  then  continued  main  aor.  into  Ladakh, 
carrying  prcpl.  obsns.  from  Skardo  upwards,  as  well 
aa  extending  recce.  E.  wards  to  junction  of  Zanskar 
a.,  obsg.  K  2  and  other  lofty  peaks.  Closed  work  in 
Sept,  just  below  Leh,  being  halted  by  early  winter. 
He  worked  throughout,  “writes  Montgomerie,  “like 
a  thorough  mountaineer,  and  took  his  toil  kindly. 
The  observations  and  the  progress  made  in  a  very 
difficult  country,  with  several  stations  above  18,000 
feet,  are  highly  creditable”  [  3,  233-4,  425  ]2- 

May  I860,  training  beginners  in  Kishanganga  area. 
Ho  then  closed  prcpl.  eer.  at  Leh,  and  took  up  minor 
Ber.  to  cover  planetable  needs  and  to  connect  with 
Mulheran’e  trgn.  of  1851  nr.  Bara  Lacha  La.  [  202  ]. 
“  Considering  your  long  experience  ”,  ...  writes 
Montgomerie,  "and  your  acquaintance  with  all  the 
precautions  necessary,  ...  I  have  every'  confidence 
that  you  will  get  on  as  well  in  the  neighbourhood  of 
the  Tartar  encampments  as  you  have  hitherto  in 
other  parte”  [  234  ]3- 

One  station  above  the  Indus  was  19,600  ft.  above  the  sea, 
and  a  mark  was  established  on  peak  of  21,483  ft.  ;  in  Rupshu 
he  twice  ascended  one  station  of  19,979  It.  [  235,  481  ]. 

Be  completed  the  Rupshu  eer.  up  to  Bara  Lacba  La  during 
1861,  and  it  was  during  this  aeason  that  some  rays  to  peaks 
north  of  Spiti  B.  became  confused,  resulting  in  a  few  false 
points  being  computed  as  falling  south  of  main  range,  one  of 
these,  with  the  impossible  height  for  that  neighbourhood  of 
23,050  ft.,  being  later  named  "  tbc  Shilla  Beak”  .  This  was 
-no  fault  of  Johnson’s,  but  the  comprs.  should  have  rejected 
afi  points  fixed  by  two  rays  only  [  91,  221,  234  n.5  ]. 

During  1862,  he  ran  another  ser.  of  minor  triangles 
east  of  Leh,  this  timeK.  of  the  Indus,  up  Changchenmo 
valley.  He  had  two  stations  of  over  20,000  and 
climbed  one  of  21,072,  but  could  not  observe  from 
it  owing  to  heavy  fall  of  snow.  He  fixed  a  peak  of 
23,890,  e  61,  in  the  Kuen  Lun  mountains  about  100 
m.  to  n.  and  worked  to  the  accepted  limit  of  the 
Maharaja’s  territories  [  236—7,  417-9  ]. 

During  1863  had  his  first  respite  for  nine  years  from 
arduous  mountaineering,  heing  etnp  on  office  duties  at 
Debra,  from  March  with  Suilej  ser.,  and  from  April  to  Sept, 
in  ch.  of  levelling  party.  Reposted  to  Kashmu  party 
1-10-63  [  408  ]. 

About  this  time  various  changes  were  made  in  organize- 
tjon  of  the  Dept.,  and  Johnson  declined  tr.  to  the  newly 


Rtpriraiea  lopo.  - ,  , . „  .^alu  DD  L 

At  the  aaroe  time  he  submitted  memorial.  21-9_6j  re  "’VT”-  ’ 
his  position  in  tbc  Dept.,  following  this,  4-2-64^*^^® 
protest  at  appt.  of  Lieut.  Carter  to  ch.  of  Kashmir 

V,  ic  It  b  rln  !  TT.  wt  ttal  ft  a  C\  r  r*  A  A .  ,  .  ’  -t  _ 
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his  head.  He  claimed  that  as  Civ.  2nd  Asst.  he  had 
standing  with  mil.  2nd  Assta.  ots.  ;  .  .  ,  ,  .  . 

"My  BU!>crBession...can  only  be  warranted  on  the  sconfw" 
my  incapacity  to  take  charge.  ...  The  late  Surveyor  C  , 
and  roy  senior  officers  not  only  have. recognized  }  my  abiht 
to  take  charge,  but. ..I  have  been  placed  from  time  to  t  ^ 
in  temporary  charge  of  the  Kashmir  Series,  when  the  strenjrtv 
...“[comprised]”  six  civ.  assta.,  all  his  juniors,  and 
mil.  topo.  aa.sts.,  Austen,  Melville,  and  Dc  Brett.  “3  ikiT" 
have  had  charge  of  the  o.T.  Survey  levelling  operations  f 
a  period  of  6  months”*. 

His  petition  met  with  no  sympathy;  sppt.  of  civ.  aasky 
•to  executive  charge  wbs  made  to  selected  individuals  oft,*' 
most  careful  consideration  [  408-9 ]’.  .  c>: 


During  1864,  Johnson  returned  to  Ladakh  with1 
Clarke  and  Low  to  clear  up  all  blank  areas  within’ 
Maharaja’s  territories.  They  Burvd.  a  gap  near  Pan~- 
gong  Lake  and  sketched  Lingzi  Tang  plains  northxjf 
Changchenmo.  They  filled  in  the  rough  mountain"- 
area  drained  by  the  upper  Shyok,  the  Kubra,  and  tbs’] 
Karakash  rivers.  The  country'  was  utterly  deeoA 
late  ;  fuel  and  food  had  to  be  carried  the  whole  way-7 
Clarke  taking  ch.  of  supply  column  for  Johnson* ‘ 
more  extended  tlirusts.  Kothing  was  carried  beyond 
absolute  necessaries  of  life,  and  squads  were  .kept 
to  lowest  possible  number  [  237  ]. 

He  worked  his  way  through  the  terrific  gorges  and’ 
ridges  of  eastern  Karakoram  till  he  reached  the 
Pass,  descended  three  marches  to  the  north,  and 
sketched  as  much  as  he  could  before  closing  work/ 
Lfnfortunafely  none  of  this  work,  which  touched  on  the 
Remo  and  Siachen  glaciers,  was  of  any  accuracy.- 
Indeed  Henry  Wood  who  survd.  this  area  with  the 
De  Filippi  expn.  °f  1914  declared  after  close  emm.  of 


Johnson’s  fd.  sections  that  "it  is  absolutely  incon¬ 
ceivable  how  any  trained  surveyor. ..could  have  pro¬ 
duced  a  map  so  unlike  the  ground  ”e  [  237  n.2  ].  -  "-L 


With  final  report  announcing  completion  of  Kashmir  syj. 
MoDtgomcrie  reedd.  that.  Johnson  should  have  special  increase 
of  pay,  Rs.  100  pm.  ;  “He  has  never  spared  himself,  and 
indeed  I  think  his  he-alth  has  suffered  Dot  a  little.  ...  Be  haa 
been  distinguished  for  his  kindly  treatment  of  the  native*  . 
of  the  various  countries  with  whom  he  has  come  in  contact. 

In  Ladak  aDd  on  the  borders  of  Tartary  be  has  always  been 
able  to  get  men  to  follow  him.  ...  The  Tartars  aDd  other* 
have  always  been  willing  to  rejoin  him  for  a  fresh  expedition”.  ■" 
"Air.  Johnson  has  now  earned  some  more  substantial 
reward  than  mere  words,  and. ..if  a  personal  allowance  m- 
granted  to  him.  ..  s  strong  incentive  will  he  held  out  to 
others  to  follow  his  excellent  example’’’.  The  increment  yu 
sanctioned  with  promotion  to  1st  cl.  Asst,  from  1—4-66.  7 


On  Montgomerie’s  strong  reedn.  Johnson  was 
allowed  one  more  visit  to  the  far  jvE.  borders,  to  fiU  , 
in  as  much  as  he  could  of  the  inaccessible  country  by 
distant  sketching  ;  “Captain  Austen. ..thought  that  _ 
the  whole  of  the  ground  in  that  direction  might  bey 
sketched  without  touching  upon  any  of  the  country 
actually  occupied  by  the  Chinese  Tartars”10.  _  A 


lDDn.  718  (64-5),  tom.  to  SG„  26-3-57.  » DDn.  717  (96),  Sept,  report,  3-10-59  (  182  ),  report  for  1958-9;  OTS. 

JSyn.,  vn  (  xxiii— C  ).  * DPd.  717  (  173  ).  13-5-60.  *  By  trgn.  of  1963,  20, 050  ft.  *  DDd.  7  (  161  ),  25-9-63.  ‘PI>n„ 
(  103  ),  to  STS.,  4-2-64.  1  DDn.  S3  (  256-7,  260  1 /2  ),  sts.  to  Home  Dept.  3-1-A  1 1  -2-67  stresses  impossibility  of  placing  miL 

offra.  under  civil  sssts.  ‘Wood,  u  (28-35  -  rs.)  1922.  ’DDn.  51  (  121  ),tcm.  to  sts.,  20-12-64  (  125  ),  16-1-65,  S3  (  256-71, 
3-1-67.  10DDn.  61  (  125  ),  tom.  to  sts.,  16-1-65. 
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infto  fti  Mio  »n‘ci  of.  May.  1865  Johnson  nefe  out 'with 
Low  .who  found  more  ground  to  sketch1:;!  At  Leh 
Johnson  received  a’ call  from  the  KhiLn  of  Khoi&h  to 
visit  his  capital  -  Well-  aware  that  this  would  be  for¬ 
bidden  territory  to  a  Govt:  official,  -hd.  8  Hatched'  at 
his  chance.  After  several  weeks  exploring  the  head 
of  the  Knrakash’  R./and-  climbing  the  Kuen  Lun  range, 
he  met  messengers  from  Khotan  who  escorted  him  to 
Lchi.  J  ‘‘After  a  wearisome  march  of  1  lid  ays. -over  a 
distance  of  about  150' miles/ Johnson  reached  U chi  oh 
17th  Sept.  '.Three  miles  out  he  was  met  by  the  Khan’s 
two  eons  whor  with  an  escort  of  40  horsemen,  accom¬ 
panied  him  as  he'  passed  through  the  gate  of  the  city”; 

.  Be  was  ;comfortably  housed  .and  saw  the  Khan  and  his 
sons  nearly  every  day.  He. was  allowed  post-horses  to  visit 
Keriya,  40  m.  to  E.,,  and,  other  places.  .  "The  Khan,  tho’  he 
offered  no  objection  to  my  using  the  planetab!er  ...  opposed  my 
taking  astronomical’ observations'.  '...  His  courtiers  considered 
that  it  might  be  a  preliminary  to  the  -  country  being  taken 
possession  of  by  tbe  British.  ..Succeeded, ;  after  taking  speciaj 
precautions  to  keep  off  intruders'. ../*  *  •.  J  .. 

.  ’  "After  leaving  JQchi  I  was  not  able  to  observe  for  latitude 
at  any  other  place  save  Sanju,  where. ..I  put  up  in  a.  house 
with  a  large  hole  in  the  roof  which  admitted  of  my  observing 
with  the  8-inch  theodolite,  ...  locking  the  door’  Boiling  point 
observations  for  height  taken  at  every  halting  place"1.  ..  -, 
i  t. After  16  days  at  Ilchi  he  returned  to  Leh  by  way 
of  Sanju;  Shahid-ullah,:  and  the  Karakoram  Pass, 
climbing  several  peaks  on  the  way*.  He  reached 
Leh  on  1st.  Dec.  and  found  4-  ft.  of  snow  on  the  Dras 
Pass;  he  and’ several  of  his  men  got .  frost-bitten. 
Reaching  Srinagar  on  9th  Dec.  he  was  back  in  Dehra 
An  28th  Feb/1866  [  237-8]. 

crThe:  Punjab  Govt.-'had  news  of  Johnson's  movements 
early  in  Sept.'  and  the :  Foreign  1  Dept:  in  Simla  promptly 
wrote'  to  sts.  that ‘"No  person' should  ever  be- allowed  to 
go  •  beyond  1  British  territory,  and  more  particularly*  into  wild- 
or  dangerous  tracts  without-  specific  sanction ’V  but,  they 
wrote  a  month’  later/^'as  that  gentleman  has  actually :  gone 
to  Khotan.  ...  h!b.'  in  Council  will  be  glad  to  have  a  report 
embodying' all  the  information  which  Hr.  Johnson  may  have 
acquired  during  his  visit-"1!-' -1  '■  ;  *'  *r  -  i'-  :  y  -oo 

»\  With'  Walker’s  help  Johnson  ’now  made  out  his'  report, 
his  comps:  and  bis  map  were  revised/  "  His  report";  writes 
.Walker,  "had 'to  be  entirely  re*vmtten.  in  my  office. ~ /He 
brought  a  map  which  has  had  to  be  re-cast,  and  reductions 
of  astronomical  observations  which  have  had  to  be  re-reduced. 
In  their  ofiginal  state’ all  three  were  unfit  for  publication. 

•  had  made  an  error  in  projecting  one  *  of  his  initial 
trigonometrical  stations  ■  which  threw  out  the  '  whole  of  his 
mftp,.f|HLs  observations. -.by(ihe  pole  star  were  really  reliable, 
but  his  reduction. ..was  erroneoua  by  half- a  degree".  ^  .  . 

/'[and  again  Later]  "I  sat’ him  down  by  my  side  and  ex¬ 
tracted  out :  of  him  the  information  of  real  value. Part  of 
his  final  report  I  wrote  myself ;  remainder  was  by  Hennessey 
and  Duhan.,  I  showed  him  how  to;correct  his  map  and  made 
a  1st  projection  myBelf  to  make  sure  there  were  no  mistakes"4. 
"  The  map. ..has  been  printed  by  the  recently  invented  process 
of  photo-zincography,  and  is  the  first  product  of  the  hew 
apparatus  procured  in  England"4/  A  further  report,  oh  jpol. 
•objects  in  Johnson’s  own  hand  was  dated  22-^1-60.  ■  ‘  'i  J  :  - 
“/An  unfortunate  result  of  the  faulty  plotting1  of 
his  fd.  section  was  his  mie-ldentificalion  of  the  peaks 
along  the  Kuen  Lun  range  that  he  had  intersected 
l-wniUtvo  bur  li.-.yj  .77*  .  v  ;i  .  n :  r/  l.  :I 


•  during  186 1-2 /and  his  mistaken  claim  to  have  clunb- 
'ed^'  and  observed’ from,  Pk!  e  61,  23,890  ft/  [  236  j. 
rThis«ha9  been :,di ecus by.  Mason  oFNov. 

1 1921,  which  1  inoludes  a  noteriby-Sir .'Aurel  Stein  dia- 
'  cussing  the  faulty ’topography' that  resulted8/ 

Montgomerie  wrote  from  'England  later/  75’;  '  ,,f>  see 
'  Elchi  :  has  shifted  ’  nearly  half  a  degree  td  the  *  East/ ;  Hay¬ 
ward.  ..thought  Johnson  had  got  it  too  near  San jbo7-  ,  Johnson 
had  got  into  a  coil  ,  with  his  planetable,  .and  though  his  longi¬ 
tude  seems  to  have  beeo  all  right,  he  never  sufficiently  explained 
what'  he  haff  been  about"1.  J'J  **  “  '/  ‘  ”“f‘r 

O-M  With  his  prof.1  report1  and -map ’Johnson  submitted  claim 
•for  reward  aodTor  oosf  of  gifts  made  .to  the  Khan  and  hia 
officials. Govt,  was  sympathetic  j.*/  H.E  the  oo  ,in  C-  consider 
the  report  to  be  very  interesting  and  creditable  to  Mr.  Johnson. 
As  Mr.' Johnson,  did  go  to  Khotan  it' is  satisfactory... that  he 
was  able  to  collect  so  much  information'.- 

jl.  "The  whole «  cost  of-  Mr.  Johnson’s  .travels  in  .  Khotan, 
whether  .  on  ;  account  of  presents  to,  the  great,  men  ,  of  the 
country,  or  for  any  other  matter,  wih.  be  re  imbursed  t^» 
him,  \.  also  the  value  of  the  Government  telescopes  pre¬ 
sented  to  the  Ruler. ..may  be  written  off,'...  and  tbe  proposed 
gratuities  of  6  months  pay  to  certain  of  Mr.  Johnson’s  atten, 
dants  are  sanctioned^  *  ,  f  ,-f.;  .  . .  .  ■  .-  _  :  .  ...  . 

.‘-‘.But  H.E.  in  Council  cannot... re  ward  Mr.  Johnson  with¬ 
out1  special  sanction.  ...  Mr.  Johnson  ought  not  to  have 
crossed  the  further  frontier  of  the'  Maharajah’s.'. .territories; 
aod  in  fact  ha  has  been  already  censured  for  having  done  so. 
No  doubt  his  conduct  was  enterprising  and  public  spirited, 
and  the.  information  he  has  been  enabled  to  gather  may 
prove  useful!  JBut...had  Mr.  Johnson  and  his 'party  been 
detained  at  Khotan, '-or  murdered'on  the  way,  he  would  have 
involved  tbe  Government  in  all  .the  odium  Arising  out  of  an 
nnredressed  injury  to  one  of  its  British  servants......  Tbe  oase 

of  Mr~  A.  Sch)agintwe;t...ahew8  the  great  danger."  [  146,.  528.]'. 
j.i  15-10-66,.  Johnson  asked  leave  to  resgn.  his  svy; 
appt:,  being,-  writes  Walker/- •” disappointed :  at  not 
receiving  reward  for  expedition  to  Khotan— his  pros¬ 
pects  of  departmental .  promotion  not  sufficiently 
brilliants— but  mainly  because  he  has  been  .offered 
employment  by  tbe  Maharajah  of  Kashmir  at  treble 
his  present'  salary  *  .Govt.  accepted  the  fesgn10. / '* 
j.,Two  months  later,  Johnson  had  an.;  interview ;  -with  00^ 
Sir;  John  Lawrence  to :  whom  be.  told  at  Behra  an  entirely 
different  b to ry. ;  ,V  He  had  not  proceeded  beyond  the  Limit -to, 
which  he  was  _  urged  by  his.  superiors  to  go,._when  be  met  a 
partv  of  mountaineers  who  compelled  him  to  go  on.  ...  So  far 
from  being  treated  as  a  free  man  and  with  courtesy  while  in, 
Khotan,.  be  was  virtually ,  a  j prisoner,  there,  and.  was.  only 
allowed  to  leave  the.,  country .  after  distributing  considerable 
buhls  to  the  extent  of  .Rs,  15,000  to  16,000  in  presents,  in, 
addition  to  those  for  which  heA received  compensation.. 

.{.."He  had- raised  this  money  from. tbe  merchants  of  Khotan 
who  were  glad  to  be  able  in  this,  way  to  send  money  out  of 
the  country.  He  had  intended  repaying  the  amount  bim- 
Bolf  out  of  a  reward  which  he  had  expected  from  the  Govern¬ 
ment  of  India"!  '/  \  /  ’ *7/  '  Jvl~  * 

He  was  told  to  submit  his  claim  through  the  sts11/  “  •  :"51 

In.  forwarding  the  new  claims;  and- now  story.  Walker 
comments  •  that  the  original  instns.  had  "only  permitted 
disfanf  sketching  across  the  border.  Instead  of  carrying  out 
his  instructions,  he  carried  out  a  programme  of  his  own  which 
I  have  reason'  to  "believe  he  had  long  been  maturing,  for  when 
I  asked  him  where  he  got  the  Rs.  2,366  which  he  gave  away 
in. ..presents,  he  replied  that  he  had  borrowed  it  for^thia 
purpose  from  a  bank  in  Muasoorie  before  starting^/..  ^  _ 


TT-b-TJ  Jt  *>  ri,  ■■  - . . . .  TO  !o  *'’i  «f/;  *:  <*/:  .U’yr  !  i ■'  •*;  •  /•,-,. 

*  ^OR.  Trig.  &  Topol  1864-65  I'appx.  8',  xliii-iv).  Report  by  Carter.  5  ...1GT5.  Syn.,  vu  (  xxxix-xli — C)  ;.  JROS.,  xxxvn, 
1867 (  14  ).  *  DDn.  91  (  364,  413  ),  ED.  t6  sts.,  21-10  &  18-11-65.  4DDn.  93  (  256-7),  sts.  to  Home  Depf.,  3-1-67;  (  266}  ), 

11-2-67.  'DDn.  93  {  201  ),  sts.  to  Home  Dept.,  23-5-66  ;  eeo  map  16  m.  to  inch,  JO  Cal.  (  257  )  with  bdy.  line  ;  also  JROS.  37 
&:A 'F.  ‘ Alla :S ':«■(?/.  xxxn/  1908 .(  94  )  t  Mason,  E.  6f;.AJ:  xxjliu  '(  298  ),  nr  ,/o/J.  w..  Hayward,  89th  A  79th  Ft-  1859-65; 
id:  Yawn,*  July  1870;  DlB;'>l)  .>Edr;  letters,  n  (106').*  .tBDn.  9T  (  539  ),  id.  to  sts.,  22-6-66.  *  >0I)Dn.  93f239  ),  pts- 

to  Home  Dept.,  17-10-66;  reply  91  (  676  ),  29-10-66.  11  DDn.  91  (  733  ),  Home  Deph.toBTS,,  19-12^66,*  j  ^  ,C::.!£r  j  ctf 
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*'lt  U  Impossible  to  reconcile  theee  conflicting  ilAlement*. 
If  be  bad  originally  told  the  etory  of  being  /orced  Rcrow  the 
frontier  he  might  have  escaped  censure  and  wod  the  reward’*. 

He  repudiated  Johnson’*  complaint  that  he  had  been 
Bupcrseded  by  mil.  offrs.  ;  ho  entered  the  Dept,  at  the  age  of 
16,  when  mil  offrs.  go  to  mil.  colleges1,  with  several  years 
of  education  and  training  to  come. 

After  these  later  claims  Walter  could  no  longer 
support  Johnson  and  his  grievances  ;  “No  censure 
could  have  been  more  gentle  ;  the  words  were  simply 
‘Mr.  Johnson  ought  not  to  have  gone  beyond  the 
British  boundary  without  the  permission  of  the 
Government  of  India’.  ...  He  had  no  claim  to  be 
given  executive  charge.  ...  His  real  reason  for  quit¬ 
ting  the  service  i6...to  enter  the  service  of  the 
Maharajah. ..on  salary  Rs.  1,500  p.m.”. 

Govt,  accepted  Walker’s  appreciation,  but  met  all 
Johnson’s  financial  claims,  and  offered  to  re  appt. 
him  in  the  GTS.  if  he  reed,  the  Maharaja's  service. 

RGS  Progs.,  xi,  1867  (  1-47  )  describee  the  reading 
of  Johnson’e  report  of  May  1866  at  kgs.  12—11-66, 
where  his  adventure  with  ite  geogl.  results  were  warm¬ 
ly  acclaimed,  and  Johnson  was  elected  Fellow.  The 
attitude  of  the  Govt,  of  India  was  chided  as  churlish. 
Tennant  who  attended  the  meeting  felt  somewhat 
out  of  sympathy2. 

Johnson  was  posted  to  the  Kumaun  <fc  Garhwal 
topo.  party  early  in  1866,  but  reed,  in  Oct.  and  moved 
to  Jammu  early  the  following  year. 

Little  is  known  of  his  first  years  in  Kashmir  Bcrrioe  except 
that  he  was  emp.  as  eDgr. ;  in  1870  he  was  se.  in  ch.  of  Achnor 
canal  running  some  20  m.  from  the  Chenab  be.  to  Jammu 
but  from  1872  he  was  appd.  to  succ.  Drew  as  Waair  of 
Ladakh,  where  his  admin,  was  greatly  appreciated  ; 

“He  built  for  his  own  residence  the  first  house  in  European 
style  in  Leb,  that  later  became  the  official  Residency.  He 
constructed  a  commodious  serai  and  greatly  increased  the 
cultivation.  He  effected  considerable  increase  of  revenue  by 
...a  revenue  svt.,  and  improvements  in  administration. 

“He  was  a  man  of  cheerful  disposition,  and  took  aD  interest 
in  all  kinds  of  nautches  and  lamasbas,  despite  which  he  had 
a  high  sense  of  duty  and  regularity  in  administration.  Hia 
darhar  used  to  be  open,  ..:  and  no  one  was  refused  admis¬ 
sion.  ...  The  whole  of  the  proceedings  were  conducted 
"verbally.  There  was  no  formal  procedure  in  law  suits. 
XjsuaUy  the  decision  was  written  briefly  on  the  back  of  the 
arzi  or  plaint,  and  then  handed  over  to  the  person  in  whose 
favour  the.  case  was  given.  This  quick  justice  and  his  method 
of  conducting  the  darhar  is  still  remembered  ’. 

Gave  invaluable  asstce.  to  Forsyth  mission  to  Kashgarh, 
which  made  Leh  its  advance  base  between  1871  and  1873. 
Kept  series  of  metl.  obsns.  at  Leh  from  31-12—72. 

RGS  Progs.,  xrx,  1875  (  347,  361-3  ),  whilst  on 
leave  to  England,  for  his  first  visit,  introduced  to 
kgs.  meeting,  26—4—75,  by  the  Presdt.,  Sir  Clemente 
Markham,  and  by  Montgomerie,  who  both  spoke 
warmly  of  h)6  Bervices  to  geography-.  At  later  meet¬ 
ing,  24-5-75,  Montgomerie  accepted  a  gold  watch  on 
his  behalf,  as  Johnson  hod  returned  to  India  where 
be  resumed  duty  at  Leh  during  Aug. 

Montgomerie  described  him  as  “a  surveyor  and 
explorer  from  boyhood.  As  a  mountaineer.. .always 
conspicuous.  No  height,  no  amount  of  snow  or  ice 
wore  sufficient  to  deter  bun  if  an  ascent  was  neces¬ 


sary,  ...  The  occasion  of  Mr.  Johnson’e  aBcending'-to 
22,300  feet  was  -owing  to  bis  inability  .to  get  at*  ’ 
valley  in  any  other  way  except  by  forcing  hisVay  y 
over,  and  was  obliged  to  spend  the  night  at  rieaufv 
22,000  feet  above  the  Bea,  darkneee  having  conAjL^ 
before  he  got  any  lower”.  '  J-.tV'kjj.  * 

Died  at  Jammu,  3-2-83,  aged  61,  after  Kuddeni 
illnees,  which  he  suspected  to  havebeen  from  malicioua 
poisoning.  He  had  for  some  months  been  telling 
friends  and  British  officials  that  be  expected  kan  ■ 
attempt  on  his  life.  On  that  account  “his body  was  ' 
conveyed  to  Lahore  and  a  postmortem.. .held  cm  <H»  “ 
evening  of  the  4th.  Nothing  was  found  to  account 
for  death  by  natural  causes,  and  cbemicBj  analyBij  " 
revealed  no  trace  of  poison”1.  '•  '  L'-»  ■■■_ 

The  following  is  tr.  from  E  <k  J.  Admin.  Report,  Earotiat  " 
1939—40  (  id.  18S3— 43  ;  “In  B.  1939  he  was  transferred  from 
Ladakh,  and  his  appointment  to  some  other  suitable  post  ’* 
was  under  consideration  wbeD  be  went  on  leave  to  CsJcnttaJ^i  it 
On  expiry  of  his  leave  Mr.  Johnson  returned  to  "Jammu 
where  he  fell  ill.  After  three  days  a  doctor  from  Sialkoi  rii  ; 
BummoDed...and...his  son*  was  informed.'  Both,  .reached 
after  Mr.  Johnson  had  expired.  The  body. ..was  carried  by  7 
bis  son  to  Lahore.  ...  _.  y "  7  1 

“The  Maharaja. ..was  pleased  to  sanction  a  monthly pension  '■ 
of  Its.  100  in  favour  of  Mrs.  Johnson”-  r  -  .  ' 

Later  Miss  Ada  Johnnnn  was  allotted  a' State  oottage  -oc  - 
the  Srinagar  bund  free  of  rent  till  her  death  in  IMA. 

x-e-'r?  <?. -ti ;• 

JOHNSTONE,  Henry  Campbell.  .  Ren  ."Inf.  ’A  BojyJfi 
.  ■  b.  27— 6-23.  -r  d.  30-12-95,*Vy!  - 

Ena  31-7-40  It  OuL”il-7-7lV«:»S 
-  ■  -  .  ’»■■”•=.  <  xet.  u  Ml  Geii-'S6-6-57fi. 

; •  Son  .of  "Dr.  ' Jaxne*  Gardiner  Jahnrtone,  : ICD,  andJJan*  , 
Wilhelmina  hi*  wife,  dan.  of  FL  Adm.  Donald  Campbell,  JKX, 

.  m.,  JHnapore,  _S-6— 48,  Alicia  Dav-renoe,  .dan.  of  TAJOctL* 
John  Jerri*  {  17P6-1B4BJ,  Ben.  InL,  -Hodaon,  ;u ,  {  65J— 4  J  J 
she  d.  1918,  3  week*  abort  of  POth  Fnrlhdayi  7/  "bl - -  -v-Tbi . 

Beph-Oot.  1857,  -comfld.  .Harm  ToJa  agafnirt  local  ,4*-" 
surgente  ;  S  medal*  for  mil  aerriae  j  era.  1M6.  w  v.. '.5. 

XJbiqut  ;  Markham’*  Aljtrod  f  16  J  j  GJ.  -rn,  JB96  {  30®  J., 
oh.  by  jtw.  ;  EJ.  StrcitxJ  ;  El.  A’o Ut,  Anri 1  1SS6. 

pr.  1 848—50,  ronle  rvy .  of  Chumha  TaJJrj,  "S' o»nfxal  (ussltj,  " 
E.  of  Mardin  ;  1851-3,  A**t-  Ex.  Engl,  nnj,  ”9. - 

.27-5-53,  appd.  by  Punjab  Govt.  aerL  rtnr.  *urrf»k 
joining  Shortrede  on  Jech  68  ;T>©C.  3 KM, - 

to  ch.  dett.  for  rev.  svy.  Deraj&t,  traruilndm,  baking 
independent  ch.  with  full  alloee.  R«.  626  pm.,  tinder 
dsg.  from  March  1856;  much  of  the  syy.  was  of  topO- 
character,  “being  carried  close  up  pto -tribal  border, 
with  armed  guards,  and  all  memberB^of  party  ooat-  , 
stoutly  armed  and  alert.  Johnstone  maintained 
friendly  relations  with  -the  tribes  •  to  a^  remarkable 
degree  and  established  great  reputation  as  a  frontier 

officer  I  4,  48,  21S-9,  274,  331, 364.  39^-8,  4751  - 

Dec  1859.  Burvr.  with  expn.  againrt  Kibn]  Kh61  "Waxim, 
and  again,  April-May  1860,  with  VT altar  and  Baaevi,  againrt 

Mahsuds  [  217.  219,  54°  ]‘-  -  :  -  ?pTC./uV 

1-10-61,  having  completed  Bry.  and  mapping  ol  itcrayai, 
moved  party  from  Morrec  to  Delhi  for  rev.  rvy.  BaTUhgmxh, 
Gurcaon,  Robtak,  Hissar,  rod  Urge-acale  rvy.  Daikon ne  . 

Sanatorium  [  265  ]’.  -  1  •>  1 

)803-4,  moved  party  to  rev.  svy.  Peshawar,  aDd  oonUnpoa 
on  rev.  svy.  nw.  frontier,  with  furL  1870-3  and  from  6-5-77, 
till  ret.  20-6-78  [  400].  .  .7,..  A 


’DDn.  93  (  256-7  ),  srs.  to  Home  Dept.,  33-A  24-1-67.  >Eur.  D.tlcra  ;  xrx.  to 
tr.hvC.M.  Thompson.  *  Pioneer,  8  A  27  Feb.  &  19th  March,  1  883.  *  Tbc*.  Geo.,  BSC.,  12th  M.  I  505  L 

526  ).  ’  Mato.  8  (  21  ) ;  Misc.  A  Rev. ;  10  Cal.  (  258  ).  •  ' 


•ToritA  Jammo  {  425  ), 
•Paget  A  Mason  (  482, 
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KEELAN 


.  "Accompanied  nearly  every  expedition  whioh  crossed  the 
bordttr*t  {rnilmling,.,thei  Amhayln  campaign  In  1862,  and  the 
Black  Mountain  expedition  in  1868.  ...  The  Hazara  field 
force  commenced  the  accent  of  the  Black  Mountain  on  3rd 
Oct.  1868  and  returned  to  British  territory  again  on  26th 
idem.  .Lt.-CoJ.  Johnstone  in  addition  to  survey  duty  was 
placed  in  charge  of  the  Intelligence  Department,  and  on  him 
devolved,  previous  to  advance,  the  discovery  of  the  best 
routes  to  the  crest  of  the  Black  Mountain.  The  ability  which 
be  displayed... and  the  anooeas  that  attended  his  labour  have 
already  been  fully  reported.  ...  For  his  services.. .rewarded... 
with  the... Companionship  of  the  Bath”. 

"1878,  accompanied  Sir  Sam  Browne’s  oolumn  during  the 
attack  on  AH  Musjid.  As  his  service  had  expired,  much 
against  his  will  he  was  obliged  to  return  before  the  further 
advance*’1. 

Of  his  svy.  of  Peshawar  Dist.,  Markham  writes;  "The 
Afreedees  asked  the  meaning  of  his  crest  ‘the  flying  spur’. 
‘In  former  days  [  explained  Johnstone  ]  men  in  Scotland  were 
aa  lawless  as  the  Afreedees,  and. ..when  the  larder  was  empty 
a  dish  was  put  before  the  chief  containing  only  a  Bpur  with 
a  pair  of  feathers  fastened  to  it,  being  a  signal  to  him  and 
his  followers  to  boot  and  spur,  and  be  off  to  raid  the  cattle 
over  the  border,  and  tlmt  the  'flying  spur’  then  became  the 
badge  worn  by  the  clan*.  The  hearts  of  the  frontier  Afreedees 
warmed  to  the  Colonel  when  they  found  he  was  the  des¬ 
cendant  of  the  British  Afreedees”*. 

KAVANAGH,  John  Charles.  Civ.  Asst.  Rev.  Survr., 

uncov. 

b.  1823/4.  d.,  Fyzabad,  Oudh,  19-10-68. 

Asst.  Rev.  Survr.,  31-10-46;  to  uncov.  Civ.  Service, 
Oudh,  c  1856. 

Son  of  Tho3.  Henry  Kavanagh,  of  hm.  3rd  Ft.  (  The  Buffs  )*, 
who  was  reduced  from  Col.  Sgt.  to  Sgt.  in  1828,  and  d.  in 
Regtl.  hospl.  at  BhagaJpnr,  31-3-29,  leaving  with  regt.  his 
wid.  Catherine  <fc  3  children,  and  a  bro.  Wm.,  QMS.,  quondam 
actg.  band  sgt. 

hm.  3rd  Ft.  had  anrd.  Hooghly  R.,  Feb.  1828  from  Sydney, 
Australia4  - 

Wm.  Kavanagh  d.,  Meerut,  pr.  unm.,  28-2-40,  leaving  with 
regt.  as  next-of-kin  nephews  Thomas  &  John  aod  niece  Cath¬ 
erine,  r.  pko.  Casualty  Returns,  wo.  25/1519.  The  Regt. 
looked  to  the  welfare  of  all  three  : — 

Catherine  m.,  Debra  Dun,  6-6—42,  Henry  Keelan  of  GTS. 
[  inf .  )  and  d.  there  8—2—73,  aged  47  y.,  8  mo. 

Thomas  Henry,  jonr.,  was  b.  Mullingar,  Ireland,  15-7-21; 
arid.  India  1828/9  ;  m.,  when  clerk  in  Barrack  Dept.,  Ambala, 
9-12^14,  Agnes  (  Alice  )  Mary  Courtney,  regr.  being  sd.  by 
John  Kavanagh.  Appd.  23-6-49,  hd.  cl.  Gen.  <fc  Rev.  Dept., 
Lahore  ;  with  Henry  Lawrence  to  Lucknow  as  Supt.  aoo.’s 
office,  Feb.  1856;  awarded  VC.  for  mil.  services  during  siege, 
1857;  Asst.  Comnr.  Fyzabad,  1866;  Gonda,  1868  ;  d.,  Gibraltar 
11-11-82;  DN B.\  DIB.-,  How  1  won  ike  VC London,  1860  ;  v. 
oho.  Punjab  Lists. ' 

John  Charles  ra.,  Ambala,  15-3-55,  Emilia  Charlotte,  dau. 
of  Cbas.  Fredk.  Hartmann. 

Elected  member  of  asb.  5-2-66. 

23-11-42,  appd.  hd.  clerk  with  Pol.  Agent.  Ambala. 

31-10—46,  appd.  Asst.  Rev.  Sutvt.,  cis-Sutlej,  re¬ 
maining  after  Stephen’s  departure  in  1851  to  com¬ 
plete  svy.  records  and  maps  [  269-70,  433  ]  ;  these 
records,  with  series  m.rto.Rqv.  Svy.  [  270  n.4  ],  bear 
his  comments  and  signature,  and  shew  him  as  a  well- 
educated  capable  survr.,  and  DSG,  notes  that  his 
"experience  and  service  entitle  him  to  great  con¬ 
sideration’*6.  • 

1-10-55,  to  Sind-Sagar  doab  rev.  svy.  [274],  and 
tr.  to  Oudh  as  Asst.  Supt.  Settmt.  Svy.;  emp.  on 


eottrafc.  Kehri,  Sitapur,  and  Lucknow  dists,  and 
demarcation  Oudh— Rohilkhand  bdy.®  [436,  441  ]. 

Thuiliier,  as  Supt.  Rev.  Svy.,  records  that  “on  the  22nd 
January  [  1861  j  I  visited  Lt.  CoL  Vamrenen  in  Lucknow 
Distriot.  ...  The  Settlement  Officer,  Mr.  Kavanagh,  also  met 
me,  and  described  the  civil  work.  Mr.  Kavanagh,  as  an  old 
surveyor  attached  to  the  Department  for  many  years,  and  of 
whom  my  former  reports  speak  in  high  terms,  is  thoroughly 
acquainted  with  all  requirements  of  the  professional  opera¬ 
tions  [  and  has  given  ]  ...  able  and  hearty  cooperation”7. 

Possibly  kin  to  Sgt.  J.  Kavanagh,  asst,  overseer,  pwd.,  w. 
Jumna  Canal,  Sitapur,  during  1859-60,  and  to  John  Kavanagh, 
buried  in  RC.  cem.  Chunar,  date  not  given. 

KEELAN,  Honxy  [  iv,  384  ].  Civ.  Asst.,  GT3.  ;  uncov. 
b.,  India,  19-9-17. 
d.,  Mussoorio,  11-5-87. 

sas.  ots.  3rd  cl.,  Rs.  107,  18-5-32... Civ.  2nd  Asst.,  Rs. 
259-12-3,  1-S— 41  ;  1st  Asst.,  Rs.  618,  20-5-61  ;  ...  Dep. 

Supt.  3rd  gr„  Rs.  700. ..1st  gr.,  Rs.  1,000,  1-4-74  ;  ret.  1875. 

Son  of  Condr.  Luke  Keelan  by  1st  wife,  Elizabeth  who  d.. 
Buxar,  5—8-31  ;  Luke  m.,  2nd.  1832,  was  inv.  Benares,  and 
pens.,  3—2 — 43  ;  living  at  MonghjT  1862. 

m.,  rc.  ch.  Dehra  Dun,  8-6-42,  Catharine  Mary  Anna 
Kavanagh,  sis.  to  John  [  $vp  ] ;  she  d.,  Dehra,  8-2-73,  aged  47  y. 
8  mo. ;  of  their  many  children  Henry  Elliott  served  ots.  1858 
till  death  1895  [419];  Eugene  left  a  son  who  was  living  in 
Dehra  in  1964. 

1832,  appd.  to  ots.  at  CaJcutta,  and  with  Everest 
on  Gt.  Arc  till  1842  [  rv,  384  ]  ;  then  with  Gora  and 
Chendwar  series  and  on  meast.  Sonakhoda  base,  1847 
[  12  n.4,  17  n.i,  20  n.4  ]  ;  marched  Pumea  to  Dehra 
with  base-line  apparatus  arrg.  April  1848. 

Oct.  1848,  joined  nw.  Longl.  ser.  under  Du  Vernet 
and  emp.  on  minor  trgn.  which  inch,  1851,  remark¬ 
able  line  up  Sutlej  and  Spiti  rivers  to  Bara  Lacha  La 
[  5,  35-6,  200-4,  2°6,  286,  422-3,  474  ].  After  survg. 
SG.’s  route  to  Peshawar  1851-2,  joined  Logan  on 
Rahun  ser.  [  50,  185,  202,  403  ]. 

1853-4,  on  meast.  Chach  base,  and  on  Logan’B 
death  took  over  ch.  of  No.  2  Hill  Ser.  at  Lahore  to 
conduct  apparatus  to  Karachi  by  bullock  cart,  a 
formidable  journey  during  the  hot  woatber  [  43-4, 
158,  371  ]•  Handed  over  to  Strange  and  osstd.  in 
work  on  base-line  ;  “Mr.  Keelan 's  assistance  was  so 
valuable  that  I  do  not  think  the  preparations  could 
possibly  have  been  completed  without  his  help”8. 
Keelan  asstd.  at  meast.  of  6  baso-lines  in  all 
[43-4,  158,  371,  511  n.i,  532  ]. 

Now  under  Lane,  marched  up  from  Karachi  to  Dehra 
and  emp.  Besson  1855—0  on  Rahun  ser.,  taking  over  ch.  for 
season  1856-7.  March  1857  ordered  to  hdqrs.  to  fix  position 
and  height  of  Kamet  [86];  "owing  to  this  timely  diver¬ 
sion. ..the  party  had  just  time  to  get  through  the  Delhi 
District,  and  thus  escape  inevitable  destruction”  [  50, 
482  ]*. 

Owing  to  disturbed  state  of  the  country  the  Rahun  party 
was  kept  at  Dehra  DQn  throughout  season  1857-8,  and  on 
1-9-58  Keelan  handed  over  ch.  to  Tennant  and  joined  the 
Gt.  Indus  ser.  from  Dehra  Ddn,  travelling  by  river  from 
Ferozepore  to  Sukkur,  where  ho  took  over  ch.  of  s.  section 
from  Armstrong  [  48-50,  138  ]*•. 

To  save  marching  and  counter- marching  he  made  recess 
quarters  at  Mith&nkot  throughout  hot  weather  of  1859, 
completing  apprx.  ser.  and  building  18  towers.  He  completed 


...  'OR  Rev.,  1868-9  (60)  ;  SI.  Notes,  April  1896.  *  Markham’s  A  bstraet,  1869-70  {  15).  » enlisted  at  Dublin  27-7-04; 

PRO.  ;PL<feM.  Rolls,  wo.  12/2121/2,1828/29.  4  fbo.  ;  mb-wo.  17/3S6-105,  414.  *  DDn.  665  (  63),  6G.  to  DSG.  21-8-55. 

•khio.  16  (  26  ),  sd.  by  Kavanagh  as  Asst.  Supt.  Settmt.  T  OR  Rc v:  1858-60  (105  ).  1  DDn.  613  (  19  ),  2nd.  Hdl  Ser.  ; 

612  (  74  ),  Strange  to  SG.,  2-2-55.  *  DDn.  692  (  77  ),  Keelan  to  sts.,  26-8-61 .  1  19  do.,  9-8-68. 


LANE 

junction  with  w.  section  under  Basovi,  and  marched  hack  to 
Debra  by  Way  1800  [  49,  100,  110-j,  367]'. 

1860-3,  in  eh.  Rabun  ser.,  having  eon  Henry  Elliott  as 
asst.  during  IasI  two  seasons.  4—3-61,  reedd.  for  promotion 
to  1st  Asst,  in  recognition  of  excellent  work  [  408,  416  ]. 

Erom  1863  held  ch.  of  trig,  parlies  of  be.  Quad. ;  Bambalpur' 
xnerdl.  ;  revision  of  Calcutta  longl.,  and  Bilaspur  merdl. 
On  attaining  age  of  65  in  1872  agreed  to  serve  a  few  years 
longer,  but  later  protested  against  move  to  Burma  ; 

"At  my  time  of  life. ..it  would  not  suit  roe.  ...  I  am  too  old 
now  to  take  up  new  work  in  a  foreign  country,  and  as  I  have 
a  couple  of  years  longer  to  serve  to  entitle  me  to  the  superior 
pension,  I  beg  you  will  allow  me. ..furlough  for  2  years  from  the 
1st  of  November  next,  at  the  end  of  which  time  I  intend 
sending  in  my  papers  to  retire  from  the  service”*. 

As  time-expired  officers  were  not  entitled  to  furl.,  he  sub¬ 
mitted  appn.  to  ret.  in  Dec.  1874,  giving  the  following  parti¬ 
culars  ;  Bon  of  Luke  Keelan — Protestant. — proposed  annual 
pension  Rs.  6,256 — to  be  drawn  at  Dehra  Dun — birth, 
19-9-1817 — height  6  ft.  7  inches. 

Settled  in  his  house,  Meadow  Bank,  No.  41  Dehra  Dun, 
on  E.  side  of  Rajpur  Rd.  opposite  6t.  Thomas'  Ch.’,  where 
iris  g.  son  6aw  him  in  1885. 

LANE,  Charles  Richard  [  iv,  384  ].  Civ.  Asst.  gts.  ; 

uncov. 

b.,  India,  c.  1-6—17.  d.  Calcutta,  7-11-83. 

bab.  cte.  3rd.  cl.  Rs.  107,  14-5-32. ..3rd  Prcpl.  Asst. 
Rs.  323,  31-3-45,  Ch.  Civ.  Asst.,  Rs.  600,  7-5-56  ;  to  Rs.  800 
pm.,  1-10-64  ;  ret.  1-10-71. 

Nat.  eon  of  Chas.  Wm.  Ricbd.  Lane  (  1766-1872  ),  Ben. 
Inf.,  Capt.  30-1-24,  Gen.  25-6-70,  who  m.,  1st.,  Calcutta, 
18-3-29,  Miss  Ursula  Palmer,  Hodson,  in  (10-1);  bro.  to 
TV m.  Lane  of  rev.  svy.  [  rv,  399  ;  v,  »»/]. 

m.,  BeDares,  2-10—48,  Jemima  Elizabeth,  dau.  of  Thos. 
Milner  {  369  n.2  j. 

1832,  appd:  to  gts.  at  Calcutta,  serving  succes¬ 
sively  on  Amua,  Karora,  Gt.  Arc,  Ranghir  &  Calcutta 
ser.,  and  on  e.  section  of  ke.  Longl.  [  14-5,  367,  402, 
419  ].  Took  ch.  of  Maluncha  ser.  on  death  of  Walker 
[  19].  With  SG.  on  Darjeeling  trgn.  1847,  ohsg. 
from  Ramganj  polygon,  inch  one  ray  to  peak  gamma, 
which  was  later  called  Pk.  xv,  or  Mount  Everest  [  17, 
20,  30,  82-3,  86,  91-3,  406  ].  Alter  conng.  Sonakhoda 
base  accd.  old  Maluncha  party  to  Sironj  under 
Renny  to  Gt.  Longl.  eor.,  and  with  Strange  to 
Karachi,  his  long  experience  proving  of  utmost  value 
f  37,  38,  n.4,  41,  361-2,  405]. 

16-5-50,  submitted  memorial  to  OG.  seeking  promotion 
to  fill  Peyton's  place  [  520  ],  giving  colourful  sketch  of  survr’s 
life  ;  “The  tent. ..is  his  home,  and  the  jungles  his  locality. 
Alike  subject.. .to  exposure  to  the  hottest  Indian  sun  through¬ 
out  the  day,  and  extreme  cold  and  dew  at  night.  Liable  to 
work  both  by  day  and  night,  and  without  intermission. 
J4o  filed  times  of  business  but  amenable  to  all  hours,  cheer¬ 
fully  plodding  through  every  toil  and  privation  of  a  constant 
marching  life,  from  the  healthy  to  tie  deadliest  miasmatic 
regions  of  India,  places  frequently  shunned  by  almost  every 
description  of  living  creature"*. 

In  declining  to  forward  this  memorial,  Waugh  objected 
to  its  style  and  spirit ;  “I  am  resolved  not  to  promote  any 
grumblers.  ...  After  all,  what  are  the  hardships  endured  by 
Mr.  Lane  to  those  of  the  old  surveyors"*  [  403,  415  ]  7 

1854-5,  with  Tennant  for  connection  of  Gt.  Indus 
ser.  and  meast.  of  Karachi  baee  ;  took  over  ch.  of 
:2nd  Hill  Ser.  from  Strange,  marching  it  up  from 
Karachi  to  Dehra  Dun,  and  then  taking  up  Rabun 
user.  1855-6  [  44,  50,  345,  480  ]. 
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2-5—66,  eucc.  bb  Ch.  Civ.  AbbI.  on  ret.  of  John 

•■»'•**•■  -  -  1  .. 

Oct.  1856,  tr.  to  ch.  Assam  Dongl.  the  journey 
to  Goalpara  taking  from  4th  Oct.  to  12th  Jars 
The  Assam  party  had  Buffered  greatly  from  coil 
nual  Bicknese,  and  consequent  changes  of  staff 
Lane  found  progress  difficult  and  slow,  and  made 
lengthy  complaints  [  2,  31,  120,  415,  461-2,  482  ].  .. 

The  SG.,  however,  gave  him  full  credit  for  his  two  first 
seasons  in  Assam  ;  "Not  only  had  he  to  combat  with  climatic 
and  physical  difficulties  of  no  ordinary  character,  hut  the 
reorganisation  of  an  establishment  crippled  by  death  s.nd 
disease  devolved  on  him.  ...  Considering  all  these  circum- 
stances. ..I  recommend  him  to  Government  for  an  additional 
Rs.  268  per  mensem,  to  make  his  salary  equal  to  that  of  a 
Lieutenant  in  the  army  and  let  Assistant  o.T.  Survey"*. 

He  was  promoted  to  Rs.  800  pm.  six  years  later. 

Taking  4  mo.  sick  leave  during  season  1659-60,  he  carried 
the  ser.  s.  ward  towards  Sylhet  as  the  E.  Frontier  ser.  till  in 
1865  he  took  furl.  [  32-3,  415  ]. 

From  31-8-66  held  ch.  of  a  levelling  party  in  Central  India 
till  ret.  on  annual  peDBion  Re.  6280,  to  be  drawn  at  Benares ; 
"  eyes  light  bine  ;  height  5  ft.  6  in. 

LANE,  William  {  rv,  399  ].  Civ.  Asst.,  Rev.  Svy. ;  ^ 
b.,  India,  c.  24-9-21.  uncov. 

sas.  Rev.  Svy.,  10-2-37. ..Asst.  Rev.  Survr.  1646;  Dept. 
Supt.  2nd  gr.  Rs.  900,  10-2-71  ;  ret.  1876. 

bro.  to  Chas.  Richd.  of  ots.  (sup). 

m.,  Simla,  17-8-48,  Sarah,  dau.  of  Isaac  Lemon  ;  their  son, 
Wm.  Lemon  Lane,  b.,  Simla,  2S-5-50  ;  another  son(  ?  )  Wm. 
James,  was  appd.  to  rev.  svy.,  1-3-65. 

1837  to  Jan.  1843  with  Bhagalpur  and  Midnapore  rev. 
Evys.  ;  Jan.  1843  to  June  1844,  sick  leave  to  Europe;  with 
Tirhut  rev.  svy.  till  resd.  17-11—46;  "Mr.  Lane  has  had 
delicate  health  ever  since  he  joined  this  Survey,  and  during 
the  last  recess  has  been  Buffering  from  dysentery  and  other 
complaints”’  ;  me.  advised  empt.  "in  the  Upper  Provinces 
as  essential  to  the  preservation  of  his  health’’  [438]. 

4-12—46,  appd.  Asst.  Rev.  Survr.  trans-Sutlej  rev.' 
svy.  ;  1851-2,  held  ch.  of  camp  in  Kangra  Hills,  and 
work  praised  by  SG.  [  273,  433,  435  ]. 

2— 11-52,  in  ch.  No.  2  camp,  pargana  Tulwundee, 
Rechna  doab,  and  from  1855,  with  Macdonald  to 
Sind.  Early  1856,  held  ch.  of  svy.  round  Karachi 
for  rlwy.  purposes  [  277,  279  ],  and  1856-7,  held  ch. 
of  camp  in  S.  Sind  [  8j.  22—4—60  till  24—8—61,  held 

ch,  party  hdqrs.  Sukkur,  during  Macdonald’6  furl. 

ch.  No.  2  party  Sind  rev.  svy.  till  be  took  furl.  21—6—67 
to  31-8-69,  being  then  appd.  to  ch.  Kyaukpyu,  Burma, 
3869—70  ;  ch.  Azmgr.,  Midnapore,  cr.,  3870  till  ret.  3876. 

LAUGHTON,  George  Arnold.  Bo.  Inf. 

b.  16-5-30.  d.  1-5-1912. 

Ens.  3 — 7 — 46  ...  M.Gen.  6 — 2—87  A  usl.  ; 

Lt.-Gen.  1891. 

Son  of  Richd.  Laughton,  Ben.  Med.,  and  Ann  Agnes  his 
wife. 

m.,  1  Bt.,  Belgaum,  18-10-58,  Eupbemia,  dau.  of  late  Capt. 
Erskine,  hejcs;  2nd.,  1880,  Annie  Barbara,  dau.  of  Rev. 
J.  S.  Beaumont,  of  Edinburgh. 

Majkham,  1871  (*299  ) ;  Bo.  Services,  JSS3  ;  TTAo  IT os  WAo. 

19-12-61,  appd.  asst.  rev.  survr.  sue.,  joining 
6-1-62.  20-10-66,  fd.  Bervice,  Persia  ;  21-8-67,  with 
regt.  Belgaum.  18-9-68,  resumed  svy.  sppt.  bmc.  ; 
1—4—6 1,  ch.  Berar  rev.  Bvy. 


1  DDn.  701  (  308),  jtw.  to  SG.,  5-6-60.  F*  DDn.  15S  (  176  ),  to  bts.,  15-6-74.  * obo.  Lib.,  map  1  (  4  ),  Plan  of  Dehra, 

3868.  *DDn.  708  (  61  ).  ‘DDn.  616  (86);  SG.  to  Strange  21-8-60.  *  DDn.  643  (  237  ).  to  Mil.  Dept.,  30-7-68. 

jbbc.,  11-11—46  (  18  ).  Wyatt  to  DSG.,  12-10—46. 
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1862— 4,  furl.  J  1804-9,  ch.  Thifna  &  Rstnagtri  ;  1809-70, 

furl.  Pt  0  '70,  Htipt,  nu,  avy,  Bnrrtbay  Inland  M  CJIty  ; 

Asst.  Bupt.  Poona  &  Nasiok  j  '6-10-80,  Supt.  rev.  svy. 
Karachi  oity  [  398,  401  J.  1.  . 

LOGAN,  George  [  rv,  454-5  ]•  Asst.  gts.  ;  ’  ' 
b'.,  Scotland,  c.  20-5-09.  .  uncov. 

'  d.,  Mussoorie,  10-6-54;  mi.,  cem.  and  : 

.  .  . ,  ~  j  Christ  Ch. 

ch.  soo.  Obsy.,  11-3-31  ;  2nd.  Astr..  Asst.,  16-1-34;  2nd-. 
Asst,  ots.,  3-10-36  ;  1st  Asst.  17-6—42  [  419  ]. 

Son  of  Thos.  Logan  of  Duns,  Berwick,  and  Elizabeth' his 
wife  ;  v.  History  of  Logan  Family,  Edin.  1934. 

rn.,  Mussoorie, .  Charlotte  Jane,  dau.  of  James  Manson 

1791-1862  ),  Ben.  Inf.  [  m,  484  J  ;  she  d.  1900. 

ami.  India,  22-9-30,  related  to  James  Herbert  (  1791- 
1833  ),  Ben.  Inf.,  DSG.  [  m,  457^-8  ]. 

1834—42,  emp.  on  Gt.  Arc  ;  1843-50,  in  ch.  Chend- 
war  ser.  and  w.  section  of  n~r.  Long!,  becoming,  after 
Renny,  Waugh’s  most  trusted  officer  [  402,  4x0  ]. 
Took  numerous  obsns.  to  snow  peaks,  but  none  so  far 
e.  as  Mt.  Everest  ;  assd.  at  mcast.  Sonakhoda  base 
[12-3,  16-9,^20-1,  30,  65,  81-2,  84-6,  90-2,  104, 
119,  126,  132,  149-50,  153,  156,  161,  296,  341,  361, 
366,  382,  412-3,  417,  457  ]. 

Recess  qrs.,  1844  Patna,  1845—6  Monghyr,  1847-8 
Digha  Ghat,  Dinapore  [  13  n.3  ]  ;  from  1849  Mussoorie 
[  368-9  ]• 

Oct.  1850,  moved  party  to  irw.  Longl.  ser.  carrying 
it  from  e.  of  Jammu  to  close  on  Chach  base  nr. 
Attock  [  2,  202,  209,  215,  363,  375,  379,  469  ;  pis.  3,  5, 
7  ];  Feb.  to  April  1852,  obsd.  first  two  polygons  of 
Gt.  Indus  ser.  s.  of  Attock  f  3,  36—7,  44  ]. 

1852-3,  started  Rahun  ser.  s.  through  Patiala  and 
Hussar,  falling  sick  for  two  months  ;  1853-4,  took 
party  to  assist  at  meaBt.  Chach  base,  the  6th  he  had 
attended1  [  42-3,  50,  63,  no,  157,  383  ].  On  return 
march  again  seriously  ill  and  left  party  at  Lahore 
for  Mussoorie  where  he  died  a  few  months  later  [  43, 
50,  408,  414,  n.3  ]. 

“Mr.  Logan’s  health  failed  him  very  much  previous  to, 
and  during,  the  measurement,  ...  and  he  was  strongly  advised 
By  the  medical  authority  to  seek  change  of  climate,  and  not 
to  exert  himself  in  the  manner  he  did  from  sunrise  to  sunset. 
This  zealous  officer,  however,  would  on  no  account  abandon 
his  duties,  and  by  way  of  Betting  an  example. ..he  resolved  to 
face  the  climate  of  Sind  in  all  its  severity  by  marching  with 
the  base-line  apparatus  from  Attock  to  Karachi.  On  reach¬ 
ing  Lahore,  however,  the  disease  under  which  he  was  suffering 
(  dysentery  )  prostrated  him  to  such  a  degree  that  he  was 
forced  to. ..relinquish  the  duty”*.  ... 

At  time  of  his  move  to  Punjab  in  1850,  the  so.  told 
Govt,  that  he  was  “second  to  no  officer  in  the  Department 
in  skill  and  ability,  while. ..conducting  his  work  always  on 
the  most  amicable  relations  with  the  people  of  the  country 
by  whom  he  is  greatly  respected.  ...  His  establishment  is  a 
perfect  tnodol  of.  good  discipline  and  correct  behaviour,  and 
the  sub-assistants  under  his  charge  have  always  been  trained 
in  habits  of  business  and  moral  propriety’’*  [  10,  342,  346, 
362,  393.  1M  ]•  u 

LUMSDEN,  Peter  Stark.  Ben.  Inf.  <fc  so. 

.  :  b.  9-11-29.  d.  0-11-1918. 

„  •  •  Ens.  10-12-47. ..Bt.  Lt.-Col.  21-8-60... 

•  •  ’-.  :  Lt.-Gen.  8-1-87  ;  usl.  9-11-90. 

Son  of  Col.  Thos.  Lumsden  (  1789-1874  ),  Ben.  Art.  [  rv, 
130,  436],  and  Hay,  dau.  of  John  Burnett  of  Elrick  ;  bro.  of 


Sir  Harry  Burnett  Lumsden  (  1821-1896  )  of  the  Guides, 
DNS.  I  LIS.  (  475  ]. 

ed.  Addiscombe. 

m.,  1862,  Mary  Margaret,  dau.  of  John  Marriott,  of  Tt, 
Beechley,  Lancs.  ; 

csi.  1870  ;  kcb.  1879  ;  ocb.  1835.  DIB. 

'  anth.  of  Lumsden  of  the  Guides  ~  .  ■ 

1853,  as  daqmo.  made  recce,  sketch  up  to  head  of  Kagan 
valley  which  Robinson  incorporated  into  revised  map  of 
Hazara  [  209  ].  SG.  refers  to  this  when  applying  to  qhq.  for 
his  services  with  Kashmir  svy.  “  As  that  officer  has  & 
special  knowledge  of  the  country  in  the  Numsook  valley  and 
head  of  the  KishengaDga,  his  previous  experience  may  be 
...valuable  in  surveying  the  tract.  ...  So  employed  he  would, 
be  almost,  if  not  quite,  as  near  his  official  post  at  Peshawar 
as  with  Lieutenant  Robinson,  and  could  rejoin  nearly  os  soon 
by  the  Bara  Moolaa  pass  via  Moozafarabad  through  Hazara"*. 

1855-6,  with  Garnett  [  215  n.1 ,  217,  488,  498],  on  recce, 
in  Upper  Miranzai  and  Kurram  ;  10  Cal.  (  467  ). 

April  1856,  from  qmo.’b  Dept,  at  Peshawar,  re¬ 
ported  to  Montgomerie  at  Srinagar,  and  with  Allgood 
and  Johnson  on  pt.  svy.  in  open  country  of  e.  end  of 
Kashmir  valley.  His  2nd  board  lay  w.  of  Kolahoi, 
covering  Srinagar  and  Mahadeo,  his  drawing  being 
11  particularly  artistic”.  In  Sept,  recalled  for  duty 
under  fd.[  225-6,  229,  231,  3S8,  400  ]. 

1857—8,  with  his  bro.  on  diplomatic  mission  to  Kandahar  ; 
“their  movements  were  jealously  restricted,  and  little  or  no 
actual  surveying  work  was  executed.  They  returned  to 
Peshawar  in  June  185S’’!.  On  the  march  np,  however, 
Lumsden  was  able  to  sketch  Kurram  valley,  with  view  of 
Safed  Koh  [  217,  330  ;  pi.  2  ]*.  He  also  compiled  rough  map 
of  Kafirstan  and  Yarkund  “from  Kaffir  information”  ;  JO 
Cat.  (  466-7,  473  ). 

Had  distinguished  mil.  career;  9.M0.  186S-73  ;  ao.  1874— 9  ; 
Ch.  of  Staff,  India,  1879  ;  Council  of  India,  18S3-93  ;  Comnr. 
for  demarcation  of  Russo-Afghan  bdy.,  1884—5. 

MACDONALD,  Donald.  Bon.  Inf.  &  sc. 

b.  10-12-35.  d.  27-3-1918. 

Ens.  20-10-53,  ...  to  sc.,  13-S-64  ;  Lt.-Col .  20-10-79  ; 
ret.  aged  55,  10-12-90;  Bt.  Col.  28-10-S3. 

Son  of  GeD.  John  Macdonald  (  1802-95  ),  Ben.  Inf.,  Hodson, 
m  (  123—4  ),  aDd  Catherine  his  wife,  dau.  of  John  Matheson 
ofAttadale. 

m.,  April  1865,  Emilia  Frances,  dau.  of  Lt.  Crommelin, 

RA. 

Times,  4  -1-1918  ;  SI.  List.,  1-7-81  ;  SI.  Services,  1-1-S4. 

arrd.  India,  .  11-12-53  ;  sick  leave  to  England, 
20-5-59  to  12-8-60;  00.  19-10-60,  appd.  Asst.  Rev. 
Sutvt.  ;  joining  No.  2  Div.,  Manbhum,  29-10-60  i 
with  ch.  16-12-63  to  1866  [  396,  400  ].  -tjj-. 

Dep.  Supt.  in  ch.  rev.  svy.  parties,  Assam,  Sind,  KarnaR 
Hissar,  taking  furl.  1872 — 4  ;  1SS3--4,  ASG.,  Calcutta  ;  furl, 
from  1-12-89  with  tr.  to  Mil.  Dept,  at  age  of  55. 

MACDONALD,  John.  Ben.  Inf.  &  sc. 

b.,  Salem,  11-5-29.  d.  9-9-1903. 

Ens.  11-12-46  ...  Bt.  Col.  11-12-77; 

■  .  ret.  as  M.  Gen.  13-12-80. 

Son  of  Chas.  Edw.  Macdonald,  MCS.  and  Maria  Agnes  his 
wife,  dau.  of  Edw.  Stevenson  ;  g.  son  of  John  Macdonald' 
(  1759-1831  )  [  n,  x,  469  ],  Ben.  Engrs.,  trs.  DFB.  ;  Hodson.. 
rrr  (  122-3  ),  Conolly  (  84/57  ). 

Father  of  Chas.  Macdonald,  Capt.  6th  Ben.  Cav. 

Clan  Donald,  m  (  578  ). 

1851-2,  Ex.  Engr.  rwn„  Ferozepore.  / 

'  10-9-62,  appd.  by  Phmjab  Govt.,  without  ref.  to 
DSG.,  Asst.  Rev.  Survr.,  Upper  Rechna  do&h  under 
Shortrede  ;  tr.  Jan.  1854  to  Thos.  BlsgraveV  party , 


.  •  1  earlier  lines  Calcutta,  Dehra,  Sironj,  Bidar,  Sonakhoda.  *DDn.  643  (  19  ),  Report,  2nd  Hill  Ser.  ’  DDn.  542  SG.  to  Mil. 

Dept.,  20-8-60.  *  DDn.  713  (  108  ),  9-2-56.  •  Geo.  M ag.,  1,  1874  (  4  ).  •  mrio.  Misc.,  13-0-58  ;  ROS  Progs.,  32,  1862  (  304  )_• 
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taking  ch.  at  Lahore  from  9-1-56  and  moving  party 
to  Upper  Bind  [  7-8,  194,  274,  277-9,  3 &5.  425  ]. 

23-4-60,  furL  on  me.,  sailing  from  Bombay 
il-5-60,  returning  Bombay  8-8-61,  Sukkur  24-8-61, 
t  39&-7.  400.  5io  ]•  .  '  ’  "  •• 

1-4-66,  Dep.  Bupt.  let.  gr.,  in  cb.  No.  4  Div.  or.;  1867 
•offc.  Bupt.  Rev.  Bvy.  Lr.  ;  end  also  1868,  offg.  Rdy.  Comnr.  ; 
ABB.  Progs  1868  (  215—8  ),  obsd.  solar  eclipse  atBaijwarra,  on 
Kjstna  B.  c.  20  m.  e.  of  Guntur.  ... 

Home  Dept.  9-12-69,  to  pol.  duty  on  Cacbar  frontier  ;  on 
pol.  and  svy.  duty  Lusbai  t  T>\  Chittagong  Hills  ;  1871-2, 
•offg.  DBG.  in  ch.  Burma,  with  Chittagong  col.,  Lusbai  expn.  ; 
"  Attached  himself  to  the  2nd  Goorkhas  throughout  the 
■campaign,  and  took  part  with  them  in  all  their  encounters 
with  the  enemy.  On  return  from  expn.  resumed,  duty  as 
Bupt.  Rev.  Bvy.,  Lower  Circle;  Nov. -Dec.  1872  on  bdy. 
svy.  Assam-Bhutan  ;  1873— 4  furl1. 

Govt,  letter,  16-10-76,  to  SG.  censured  Macdonald  who 
had  admitted  authorship  of  several  letters  to  press  criticising 
3rd  edn.  of  Manual  0/  Surveying  in  India  [  284  ]  as  “utterly 
useless  as  regards  professional  work  of  the  present  day”,  and 
for  omitting  all  ref.  to  RadbanBth  Bickdhar*  [  521  ]. 

Under  this  reprimand  Macdonald  wbs  suspended  from 
admin-  office  ;  reverting  to  ch.  Deccan  topo-  Bvy.  took  2  y. 
furl,  from  6-5-77  and  on  return  resumed  ch.  E.  Deccan 
6-5-79  till  13-11-80.  . 

AlACLAGAN,  Robert.  Ben.  Engrs. 

b.  14-12-20.  d.  22-4-94. 

2/Lt.  10-12-39  ...  Lt.-Col.  18-2-61 

Lt.-Gen.  1-10-77  ;  ret.  as  Gen.,  31-12-78. 

Son  of  David  Maclagan,  MB.,  phyB.  to  Forces  during 
Feninsular  War,  and  Jane,  dau.  of  Dr.  P.  Whiteside.  . 

Blackwood's,  Aug.  1894,  biog.  note  by  w.  Broadfoot ; 
Conolly  (  89/202  )  ;  Sanaes,  n  (  358-62  ),  with  portrait.:  - 

1842-3,  road-making  in  Himalaya;  May  1843,  on  Delhi 
Canals  ;  Aug.  1843,  with  Baker  to  Sind  ;  1844  measd.  base¬ 
line  nr.  Karachi  [192];  1846,  1st  Sikh  War.  Cunningham, 
Ladak  (  pref.  vii ),  ackn.  Maclagan’s  svy.  in  Spiti  valley,  date 
unk. 

J847-60,  Prcpl.  Thomason  Coll.,  Roorkee ;  1861-79,  oe. 
Punjab. 

MARKHAM,  Clements  Robert. 

Geogr.  and  Historian, 

b.  20-7-30.  d.  30-1-1916. 

Cadet,  bk.,  18-7-44  ;  Mdpn.  26-6-46  ...  ret.  as  Lieut. 
28-12-51.  Clerk,  Inland  Rev.,  Dec.  1853  ;  10.,  July  1854.  ... 
Aast.  Sec.,  1867-77  ;  Geogl.  Dept,  from  1863  ;  ret.  on  pension 
1877. 

Son  of  Rev.  David  Fredk.  Markham,  Canon  of  Windsor  and 
from  1838  Rector  of  Gt.  Horsley,  Essex,  and  his  wife  Catherine 
.Frances  Nanette,  dau.  of  Sir  Wm.  Milner,  Bart,  of  Yorks. 

ed.  Chcam  and  Westminster,  1842—4. 

xn.,  23  4-57,  Mary  Ann,  dau.  of  Rev.  J.  H.  J.  Chichester, 
rector  of  Arlington,  Devon. 

cb.  1871;  ecb.  1896  ;  fbs.  1873  ;  raos,  1854  ;  Hon.  Bee., 
1863-88  ;  Gold  medal,  1888  ;  pbos.  1893-1905  ;  Sec.  Hakluyt 
Soc.,  1858-87  ;  Hon.  ScD.  Camb.  1907.  ■ 

Auth.  of  A  Memoir  on  the  Indian  Surveys,  1871  ; 
2nd  edn.  1878  ;  Catalogue,  oj  MS.  ds  Printed... Memoirs 
and  Maps  of  the  Indian  Surveys,  1 878  j  Narrative  of 
the  Misssion  of  George  Bogle  to  Tibet, — appx.,  tr.  of 
Desideri  letter  on  march  to  Lhasa  [240] — ;  1879 
•several  Abstracts  of  reports  on  Indian  Surveys,  and 
•other  works  of  geogl.  interest. 

•  Ency.  Brit. ;  DNB.,  suppt.  1912-21  ;  DIB. ;  OW.,  I  [  620  ]  ; 
•ob.,  GJ.  47,  March  1916  (61-76);  Nature,  96,  Feb.  1916 
X  627-8). 
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1850-1,  whilst  with  be.,  on  arctic  expn. ; 1  852-4 
Peru;  1859-62,  introduced  cinchona  (  qoilune  Wo'  t  =• 

.  1868,  with  expn.  to  Magdala,  Abv^hua.^f 
/From  1863,  on  SG.’s  sugg'eetion,  enti4rt«a*^f  l, 
geogl.  affaire  of  10.  ;  and  assumed  cohoesal'-taa£  iof  - 
reorganizing  geogl.  br.,  arranging  abd  listing 
pub.  periodical  reports  on  Indian  Byyre.'  jBSs  Memoir  ■  • 
has  long  "been  standard  history  of  the  Ttept/’  and®! 
geogl.  work  in  India  I  xv,  268,  280, 302, 381  J.  Acocranfy 
Of  Geogl.  "Dept,  of  10.  1867-77  is  given  on  pp.  "399  to  J 
423  of  2nd  edn.  of  Memoir.".  ‘  if'  I'Z'C' J'  " 

Survey  of  India  is  deeply  indebted  to  Sir  demeiiita  ' 
Markham,  not  only  for  his  work  at  1©.,  and  his  pub.  J 
Memoirs  and  Abstracts,  but  also  for  the  stimulating 'T 
influence  he  exercised  on  work  of  the  Dept. "for  nearly >' 
forty  years  [502,3093.  , 

MELVILLE,  Alexai der  JBrodie?  .Ben.  TnlNi 


h.  26-2-35. 


^  ,  ’  >•* 


1  ..r.  v , r? • 

d.,  Mymensingh,  Bengal,  16-2-/71  fife  '  <.£7* 
Ens.  KP-L2-52  —  .Capt.  12-9-66;  refused  tr.  to^ecj  .1. 
Son  of  John  Melville  of  Upper  Harley  fit*.  — /„■  A'"- 

ed.  Rugby  from  Aug.  1849;  nominated  for  Aadisoombel" 
but  read.  -i  .  ‘  -  •; .  -n  '-yy 

m.,  Debra  Dun,  27—3—65,  Matilda  Jemima,  dau,  nf  T i  jfV>1  N 
A.  w.  Chichely  Plowden,  sister  of  Pauline  Godwin  Austen?; 

[  4S8  ],  who  witnessed  her  marriage.  -. 

23—3 — 57,  applied  for  appt.  to  Kashmir  sTy.,1“I  have  Keen"*; 
at  the  Thomason  College,  Roorkee,  for  nearly  a  year/  and  hare'  J 
completed  my  surveying  course  and  obtained  the  oerti6cete*%f£ 
18—4—57,  nominated  .topo.  aast.  Kashmir  Bvy;;  t 
"on  probation”-; 'joined  .-from' Roorkee,  BehraTHln® 
23—4—57,  Srinagar  S-6-J}7_JZ  227,  3893.  A fW ririgfnH 
by  .Montgomerie  ■.'‘sketched  re  large  j>ieoe  -  cf  .‘high  ? 
ground  at  the  heiad  of  the  x.  Iriddar,  vnrilnrlrng  aevoriil  | 
glaciers”-  .  “The  rapidity  and  way  in  which  the  hlA  3 
was  done  is  very  xxredi table;  . „rit  rrequired .’-gr oe t  j 
perseverance  and  good  management  *V.  i 

survd.  67  sq.  m-  on  Kmhangang*  .an,  -  to  oocnpVrta  . 
total  of  1,300  sq.  m.  on  J-inch  eoale  [ 2 293 ••" ‘ 
With  Austen  and  Murray  aood.  party  to  X>ehr»lDto  J 
for  cold  weather.  They  were  all  brought  on  tojicrmt.  7 
strength  of  gts.  aa  Topo.  Aaste.  from  52-2-58,  when  “ 
they  took  the  fd.  again  [389].  Melville  now  am  vd.'. 
690  sq.  m.  in  the  sandstone  hills  eaat  of  Jarumn  and  V 
then  moved  to  TithwBJ  on  "lower  Kisbanganga.  In 
August  he  moved  to  jz.  CbenAb  valley  near  Chimb*  ~ 
[230-2].,  :  >  r -■■■■  1-.  «vr '>•*»« =»£!>_  • 

He  tells  of  hot  sulphur  spring  whith  be  saw  doriaf  IME$  | 
“situated  iD  the  village  of  Burxnunadnl — about  a  mbs  BCCfb  y 
of  Kalntrote.  There  are  two  -springs  <3o*e 
temperature  of  the  upper  was  116  FALTunheR.  Tbs  " : 

was  beautdfully  clear  and  gave  out  a  very  strong  ttnsO  ._■ 
sulphur.  The  thermometer  gave  the  height  -of  the  ajai of  ff 
2,618  ft.  “The  spring  ia  mnch  used-.Jnr  thermoiiistie  ■ 

plaints,  which  it  appears  to  be  suooeeafnl  in  oming.  ^SCbcra  - 
is  the  remains  of  a  earai  sort  of  place  built  for  tbs  ***►•,•'' 
modation  of  batberu.  '  ,  *  '-O.vXl  ? k 

“The  spring  and  one  or.  two  huts  about  are  eshsc  tw,  r  ^ 
Jutta  Psni  The  naflvee  have  a  curious  story.'i-'Tbief  Mf.-j 
that  16  years  ago  it  dried  up  Tor  a  whole y«r,  “3  tbsieada|  % 
that  year  a  hot  spring  broke  out  at  Harpocr  near  BhVpioa  p1. 

[pi  13).  -After  the  year  was  out  the  old  spring  began  to  - 

•  earn  and  the  one  at  Harpoor  dried  xrp.  >  j-Jj  -c  •  •'- 

fc  k  •  ’*1:  t  .».*■  Ail  We 


Be r.  J872-3,  bp.  (  49  ),  report  Bd.  17-6-73.  1 

letters  in  Pioneer,  22—4-76  ;  Friend  of  India,  17  £  24— 6-70.  ■ 
(  23  ),  tom.  to  SG.f  28 — 3 — 57«  % 


or t.  UiUr  pub.  in  Go*,  and  TrirxB.  oj  India,  11-11-76;  > 

*  Antb.  of  Travtls  in  Peru  and  India,  jmb.  Xondoc,  - 
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"Clow  to  the  spring  a  warn  of  ooul,  or  what  appears  to  b« 
oo«l,  crops  out,  and  I  observed  It  in  several  other  pieces  in 
the  ravines  near  the  spring.  All  the  rocks  about  appear  to 
have  been  much  disturbed.  I  brought  away  specimens  of 
the  coaL  The  spring  and  the  seam  of  coal  are  mentioned  by 
Mr.  Vigne  in  his  book’”.  Ferguson  (  157  )  describes  similar 
rpring,  Sundra  Brari,  at  K.  end  of  valley. 

May-June  1859,  with  Ryall,  made  2-inch  svy.  of 
Srinagar,  later  reduced  to  half-scale  f  232,  233  n.4 
239  ].  Then  survd.  country  drained  by  Dras  r., 
beyond  Zoji  La  towards  Kargil,  and  “completed  a 
large  tract. ..on  the  Sooroo  r.  and  its  branches  on 
J-inch  scale  At  end  of  August  had  to  break  off 
owing  to  ill  health  and  came  in  to  Srinagar  to  finish 
up  drawing  and  hand-printing  of  fd.  sections  [  233  ]. 

During  March  1860  to  the  Pabhi  hills  nr.  Jholum, 
making  “a  most  workmanlike  sketch  of  this  difficult 
piece  of  country”  that  was  incorporated  into  Short- 
rede’s  district  map  of  Gujrat  [  273  ].  Then  marched 
to  Easlunir  and  during  May  survd.  first  to  N.  of 
Hari  Parbat,  and  then  to  the  upper  Kishanganga, 
w.  of  Gurais,  where  he  was  much  troubled  by  snow2. 

In  July  took  up  work  along  the  great  range  between 
Ladakh  and  Ward  wan,  and  sketched  the  “Kun  and 
Nun  peaks ",  23,500  feet  above  the  sea3,  and  their 
numerous  glaciers,  besides  the  terrific  country'  N.  of 
the  Brama  glacier  [  235  ].  “A  capital  season’s  work. 
...  “The  geological  knowledge  which  both  Captn. 
Austen  and  Lt.  Melville  possess  will  be  of  use  as  the 
rocks  of  the  highest  peaks  are  not  known  for  certain  ”. 

During  1861  survd.  Zanskar  valley  and  range  run¬ 
ning  e.  &  w.  between  Indus  and  Gt.  Himalaya  range. 
Returned  to  Dehra  through  Chamba  “instead  of  re¬ 
turning  to  Kashmir  as  usual.  I  propose  now  remain¬ 
ing  here... and... working  up  my  planetable  section, 
making  the  duplicate,  and  working  up  my  notes, 
routes,  etc . which  will  give  me  plenty  of  occupa¬ 

tion  until  the  Kashmir  party  arrives”4. 

During  past  two  seasons  took  a  large  number  of 
photographs,  “some  of  the  views  taken  by  him  of 
glaciers  and  the  bare  rocky  ridges. ..being  particularly 
definite  and  characteristic”.  They  included  the 
village  of  Padarn5  [  141,  331  ]. 

Nov. -1861,  Montgomerie  recdd.  him  and  Austen  for  promo¬ 
tion  to  Rs.  618  as  full  survra.  ;  besides  their  excellent 
topo.  work  they  bad  “learnt  the  use  of  the  theodolite 
and  taken  share  in  the  ordinary  computations  of  the  party”. 
This  promotion  did  not  come  till  1865*  [  389—90]. 

1862,  taken  ill  on  march  up  to  Ladakh,  and  returned  to 
Srinagar  where  he  was  "employed  on  office  work,  photogra¬ 
phy,  etc.  ”.  During  recess  at  Dehra  aastd.  on  compe., 
"and  continued  his  practice  of  photographing  maps.  He 
succeeded  in  taking  admirable  negatives  of  the  maps  of 
Jummoo... and  Little  Tibet,  reproducing  them  on  the  scale  of 
the  originals’’’  [  237  ]. 

Starting  into  Ladakh  in  summer  of  1863  he  again  fell 
ill,  and  got  back  to  Leh  with  great  difficulty  ;  he  was  helped 
in  and  doctored  by  Ryall.  who  was  also  very  ill  himself. 
His  l-inch  svy.  of  Leh  appears  on  sheet  18  of  1868  map  of 
Ladakh,  10  Cal.  (  257  )  [  239  n.7  ]. 

Oct.  1863,  tr.  from  Kashmir  for  ch.  Gwalior  & 
CI.f  topo.  party,  taking  over  at  Dehra  from  Robinson 


10-1 1— 63*,  and  holding  ch.  with  occasional  intervals 
till  tr.  to  pzo.  at  Dehra  “to  study'  the  process  of 
photo-zincography  under  Mr.  Hennessey  [  330-1 , 502  ] 
...Capt.  Melville  is  an  excellent  photographer”. 
March  1867  took  overch.  of  the  map  office  at  Calcutta* 
taking  leave  to  England,  Feb.  1869  [501  n.4  ]. 

Returning  from  leave  in  Jan.  1871,  he  was  on  his  way  to 
take  ch.  of  Khaai  &  Garo  Hills  svy.,  when  be  d.  Buddonly  at 
Mymensingh  ;  GR  Topo.  1869-70 ;  1870-1  (  21  ). 

MONTGOMERIE,  Thomas  George. 

Ben.  Engrs. 

b.  23-4-30.  d.,  Bath,  31-1-78. 

2/Lt.  8-6-49  ...  Lt.-Col.  1-7-74  ;  ret.  as  Col.  10-3-76. 

Sou  of  Col.  Wm.  Eglinton  Montgomerie  of  Anniek  Ixjdge 
co.  Ayr  (  1789-1852  ),  and  his  wife,  Susannah  Fraser,  dau. 
of  John  Anderson;  gt.  nephew  of  12th  Earl  of  EglintoD  A 
Wint-on.  An  uncle,  Thos.  Montgomerie  (  1796-1819  ),  served 
in  Ben.  Art.,  1814  till  death  in  Calcutta,  Hodson,  m  (  316). 

ed.  Addiscorabe  ;  Pollock  Medal.  1849. 

m.,  England,  11-2-65,  Jane,  dau.  of  M  Gen.  J.  J.  Farrington 
(  1790-1858  ),  Ben.  Art.,  HodsoD,  n  (165-6);  she  d. 
20—7— 1916,  leaving  son,  Hastings  SetoD  Montgomerie  (  1872- 
1949  ),  of  Gray's  Inn,  London,  td.,  auth.  of  William  Bligh  of 
Iht  Bounty,  pub.  London,  1937,  who  d.,  London,  unm.  ;  one 
son  d.  on  3rd  day  after  birth,  Mussoorie,  11-9-69;  the  yr. 
of  2  daus.  d.,  Bath,  1952. 

fbs.  1872  ;  fbos.  Founder’s  gold  medal,  1865;  annual 
Montgomerie  Memorial  Prize,  re.  Instn. 

DNB.;  DIB.;  ConolJy  (  91/267  );  Debrett,  sv.  Eglinton 
1945  (  372);  Burke,  1932  (  919  ),  1956  (  747-8  ) ;  Markham 
(  427-9  );  Vbique;  REJ .,  vm,  1878  (  29-31  );  JROS.,  48, 
1878  (  cxlv-viii )  ;  RGS  Progs.  X  (  164  )  ;  mi  (  317-20  )  ; 
Oto.  Mag.,  rv,  1877  (  123  );  Addisoombt  (  568);  OR  Trig., 
1875—6  (  3-4  ),  note  by  Hennessey  ;  Yule,  I  (  168  )  ;  Burrard 
A  Hayden  (  56-8  ) ;  Sandes,  n  (  200-1, 231-3  ),  with  portrait  ; 
Mason  (  76  )  with  portrait ; 

Portrait  from  photo-group,  Calcutta  1861  [  340  n.3,  517, 
pis.  20,  23  ]. 

aird.  India,  June  1851  ;  appd.  2nd  Asst,  ots.,  20—8—52, 
joining  1-10-62 ;  let  aast.  24-3-54.  In  appn.  for  appt., 
notes  that  he  had  "read  the  usual  engineer  course  of  mathe¬ 
matics.  including  spherical  trigonometry,  differential  and 
integral  calculus,  and  the  rudiments  of  astronomy”10. 

1852.  with  5th  Co.  s.  A  as..,  emp.  on  Hindustan-Tibet  rd. 
writing  to  SG.  from  Kasauli,  2S-9-52  ;  "1  have  this  day  been 
relieved  from  the  charge  of  the  Dagshai  Division  of  the  Hill 
Roads  and. ..start  this  evening  per  dak  to  join  your  head¬ 
quarters  at  Masouri’’ ;  9-11-52,  joined  Rabun  eer.  under 
Logan  j  50  n.3  ]. 

1853—4,  asstd.  at  meast.  Cbach  base,  obrg.  triangles  of 
verification  with  Barrow’B  3  -  ft.  theodolite  [43,  150].  Oct.- 
Nov.  1854,  with  SG.  on  boat  -journey  down  Sutlej  to  Karachi 
— leaving  SG.  sick  at  Mithankot — emp.  under  Strange  on 
meast.  base-line,  Dec.  1S54  to  Jan.  1855  [44,  399]- 

Selected  in  Sept.  1854  for  ch.  Kashmir  svy.  [  3, 
221,  361,363,  380-3];  “After  the  measurement  of 
the  KurTachee  base  I  proceeded  up  the  Indus  in  a 
river  steamer  leaving  Kurracheo  on  the  24th  of 
January  and  reaching  Mooltan  on  the  13th  February. 
From  Mooltan  I  went  to  Lahore  to...[  consult  the 
Punjab  Govt.  ].  From  Lahore  I  went  to  Uinritsar 
where  I  found  on  23rd.  February  the  party  under 
Mr.  Johnson”11  [  208,  222,  480  ]. 

The  party  left  Amritsar  on  2nd  March,  and. 
followed  Bari  do&b  canal,  to  hoadworks  on  the  Ravi 


’DDn.  715  (  477  ),  3-5-59  ;  not  located.  1  DDn.  717  (  166  ),  19-6-80.  ~1  *Ser  and  Mer  [  87  n.4  ];  Scr  or  Nana  !  pi.  6  ] ; 
Brama  Pk  [pi.  13].  4 DDn.  53  (  77  ),  Melville  to  STS..  DDn.,  23-9-61 .  ‘OTS.  Syn..  vii  (  xxxii — C  ).  •  DDn.  51  (  80  ), 

TOM.  to  STS.,  29-11-61.  ’  OR.  Trig.,  1862-3  (  4n.  )  ;  OTS.  Syn..  vn  (  xxxv— C  ).  *  OR  Trig.  A-  Topo.  1SC1-5  (  Appx.  A.  i-iv  ), 

Melville’s  narr.  Nos.  1  A  7  Parties.  •  10  Cat.  (177),  Chittagong  map  photo,  by  Melville,  1867.  10  DDn.  545  (  101  ), 

tom.  to  SG.,  12-5-52.  11  DDn.  609  (  227  ),  tom.  to  SG.,  11-4-55. 
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moor  Miidhupur  [pi.  13],  where  -they  crossed  into 
Jammu  territory’  to  reach  Gurhagarh  hb. The  heavy 
haggogo,  the  24-inch  theodolite,  and  the  sepoy  guard 
.wore  dropj>ed,  and  the  adventure  started  by  climbing 
Saraoli  peak,  8,177  feet  above  sea  (  222 
.  With  only  two  asste.,  Johnson  and  Douglas,  he 
now  carried  prcpl.  triangles  across  Pir  Panjal  range. 
After  selecting  first  four  stations,  .Montgomerie 
returned  to  make  final  obsns.  leaving  Johnson  to 
complete  lay-out  over  the  top  and  into  Kashmir 
valley,  [  222-3,  505  ]. 

Started  ohsns.  at  Gurbagarh  on  20th  April,  working 
with  14'  theodolite  in  preference  to  24'  that  was  too 
cumbersome  for  mountain  work  [  157  ].  After 
arduous  climbing  often  in  tempestuous  weather,  he 
completed  his  meticulous  obsns.,  sleeping  many 
nights  together  within  200  yds.  of  summits  up  to 
16,000  ft.  with  enow  often  10  ft.  deep.  “The  rigorous 
rules  of  the  gts.  were  not  in  the  least  abated”  j  5, 
10,  286-7  ]. 

“Occasionally,  in  consequence  of  clouds  and  storms,  the 
party  bod  to  remain  pitched  on  the  6now  for  upwards  of  a 
week  at  a  time.  On  the  Pir  Panjal  peaks  the  electricity  was 
so  troublesome  eveD  when  there  was  no  6torm  that  it  was 
found  necessary  to  carry  a  portable  lightning  conductor  for 
the  protection  of  the  theodolite  [  223-4  ]■ 

“Even  for  our  very  small  camps  sufficient  space  could 
never  be  got  quite  close  to  the  stations  on  the  peaks.  During 
the  day  this  dud  not  matter,  but  at  night. ..it  was  rather  a 
difficult  matter  to  get  back  from  the  observatory  tent  after 
...taking  observations  to  the  lamps.  Soon  after  sunset  the 
surface  of  the  snow  became  as  slippery  as  glass,  affording 
by  no  means  a  satisfactory  footing  on  a  Darrow  ridge  with 
precipitous  slope,  or  a  precipice  on  either  side”  [  224  ]*. 

After  this  battle  with  the  elements  it  was  a  relief  to  des¬ 
cend  into  the  valley,  and  to  march  into  Srinagar  od  21st 
July.  Outdoor  work  was  resumed  in  mid-Aug.,  but  was 
constantly  delayed  by  clouds  and  mist.  After  extending 
triaugles  westward  across  the  Wular  Lake,  Mountgomerie 
and  Douglas  followed  the  Jhelum  and  visited  Murrae.  He 
reported  that  the  road  might  some  day  he  made  fit  for  laden 
camels  [  224  ]. 

At  this  period  the  main  route  into  Kashmir  was  via 
Jammu  and  Rajaori,  and  over  the  Pir  Panjal  pa6s,  and 
tJonlyomerie  describes  the  main  passes  into  the  valley  ; 

“The  Pir  Panjal  pass,  though  a  very  high  one  [  n,  462  ft.  ] 
involving  a  halt  on  Dearly  the  highest  part,  is  much  used  for 
traffic,  partly  because  there  are  but  4  or  5  severe  marches  on 
the  road  between  Aknoor  and  Srinagar  (  pis.  6,  13  ],  and 
partly  no  doubt  from  the  ease  with  which  Thanna  may  be 
reached  from  the  plains  [  iv.  291  ;  V,  224,  228;  pi.  13  ]. 

-On  return  journey  to  Dthra  Dun  called  on  the  Maharaja 
at  Akhnur,  and  reached  Sialkot  on  1st  Kov.  [  370]. 

In  1856  with  party  increased  by  more  assts,,  and  with 
3  mil.  officers  to  join  ih  Srinagar  for  topo.  work,  Montgomerie 
■left  Delira  4th  March,  reported  to  the  Ch.  Comnr.  at  Lahore 
and  reached  Jammu  11th  April.  Left  15th;  "Saw  the 
Maharajah  yesterday  afternoon.  ...  My  traps  left  this  rooming 
-and  I. ..hope  to  be  in  the  valley  before  the  end  of  the  month 
.[480-1].  “  Johnson. ..is  to  go  by  the  Eanihal  route;  1  am 

•.going  by  Rajauri.  Brownlow  is  flourishing  ;we  are  both  quite 
!delich(ed  to  be  en  route  once  more’”  [  223,  404  J. 

They  reached  Srinagar  30th  April,  and  Mont¬ 
gomerie  spent  May  starting  off  his  assts.,  and  instruct¬ 
ing  his  mil.  officers  [425,  488].  He  then  took 
"Brownlow  with  him  to  complete  obsn.  of  the  main 
ttrianglee  west  of  Srinagar,  being  much  interrupted  by 
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Tain.  In  Sept,  ho  sent  Brownlow  on 
Jhelum  valley,  and  himself  climbed 
massive  height  some  ’  22  mi' 

starting  point  for  the  n.  ward  extension  hoWhib^-i 
BOO  ft.  below  the  summit  [  88,  2  25xi;3j]  jf  *•’ Vf/wy* t-? 

It  was  from  this  point,1  on  30th  and 
that  he  'got  his  first  view  of  the  Karakoramxing?  j 
at  distance  of  nearly  .160  m.  Me  t^k  hoid£onta3  "kaa'd 
vertical  angles  to  two  great  peaks  whldhTie'  hVwb-hkys 
in  the  margin  or  This  angle-hook  [  89,'  225-6}:”:fA£ 
identification  purposes  he  dubbed  them  KJ  andTf.1,^ 
K  1  being  the  nearer  and  more  prominent  thouii 
2,600  ft.  thelo^w^r, 

Ke  find  no  confirmation  of  "the  Btory  tbat*ho'oam-=: 
mented  to  bis  recorder  T'Bahm^VVe  ~have;«hdtvilw.7 
Giant”,  or  even  *  [Thiels'  t 

thing,  he  had  no  * 1 1  *abu'”  -with  hrm^Hifs  reoordef  3’ 
being  IVm.  Beverley;  and  his_  nketch  nhowiG  no  “ 
appreciation  that  12  was  the  giantT,  ."His’Tiffiinil '- 
report  records  that  “these  jtwo  poahBjpromise  lo^he,- 
.high”.  The  apprx.  position  and  height  of  those  pe«£»l 
were  not  known  until  Brownlow  got  further  ravg  frtJml 
stations  to  the  north  in  July  and  Aug!  flic  fcjjemnbg'l 
year  [  90,  226,  229,  4931-  TVom  'HaramuMi^cmiv* 
gomerie  also  got  further  rays  to  K an ga  Tafbal  irith'ci 
a  sketch  !  87].  In  all  be  reported  for  1866 jpositidin 
and  heights  for  36  snow  peaks!  87 -K ! ^ J,-.‘ -V "liVyr? 

_As  with  Mount  Everest  eurvrB.have'heen unableto* 
fin'd  '  any  name  for  K"2,  hut  Tin  this  ’ naae'  -fhe  ^jaroT 
symbol  has  been  retained  on  o ES cual 'maps 
fortunate  aoceptanoe  of  the  na  m e  God  wimA  uxienby 
many  is  much  to~be  deplored.- for  biiat.V^oubtihfa 
survr.  had  nothing  'to  do  with  lha'dtaoovicysrifN.hfr’ 
peak.  Me  joined  the  survey  as  plane  tAblerdnG E67V 
and  did  not  work  in  the  'Karakoram  arei'tiD  ’  1860/ 
Monlgomerie’BBon.MsstingaBeton,  protected  agwLnrt 
the  name  being  used  in  this  manner  and  write*  to Tkt 
Field,  27-8-1947  ;  “My  chief  oocupation  of  the  mo¬ 
ment  seems  to  consist  of  •debunking’  the“beliof  ihjl 
Co).  Godwin  Austen  either  discovered  K  2,  or  ml  Ihb 
first  to  take  an  observation  to  it.  ffhe  X3-A  myth 
is  very  tiresome.  It  w  as  only  started  after  nqy  father, 
was  long  dead,  and  before  I  was  old  enough  to  ob^*ot  : 

[  89-90,  95,  513  -.5  .  AC. 

Godwin -Austen  himself  had  no  wish  dor  hi*  name 
to  be  used  in  this  way  [  4  89  ."’T fjy  v  'Vb^Vv  ' 

JFrom  Haramukh  MoDtgomeiie  inured  on  to  Hant,  1US,7 
a  peak  above  the  road  to  the  X.  /whore  he  elowd  hl*~i>b*a»^? 
for  the  season.  After  a  last  inapeidian  of  hkrjdanc'lwblorr 
started  the  return  march  to  Dehr»J7-:J 

“In  addition  to  the  professional  work  7^  write* ,  W  *u{h. 
••Lieutenant  Montgomerie  had  to  carry  co  a  ^rtwt  3m1  -flf  r 
correspondence,  both  with  His  Highnem  Maharajah  ~Gooi*h 
Singh  and  the  Beveral  native  function*™*,  ai  wtjl  *4  v Ilia 
this  office  and  the  various  detachment*.' — This  added  >*(/  j' 
much  to. ..personal  labours  in  the  field”*.  He  w»*  fa  5. 

charge  of  two  distinct  operation* — tr iangnlatioo - Ttopi^p J 
— each  with  its  separate  staff  [  388-9  J.. 

Montgomerie  wan  back  in  Srinagar  in  April 
with  more  officers  and  aasta.  to  train,  and  with  j 
added  anxiety  of  the  sericrus  illneee  of  thc^Mahar*J*  y 


’ now  crossed  by  bridge  od  Patbankot-Jammu  rd.  *DDn.  717  (  27  ),  Report  on  -J  map,  to*c  to  BG_,  80  4  69. 
I  (  12  ),  to  SG.  ‘Sandea,  n  (  199,  n.2  ) ;  letter  from  his  son,  H.S.H.  10-12-1926  to  The  field,  27-12-1926,  with  Ed'*. 
JASB  xxn,  1857  (  266-74  )  tgm.  on  heights  of  enow  peaks.  *DDn.  716  (  84  ),  SG.  to  MR.  Dept-,  26-S-67.  ..»■ 
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-who  had  been  such  a  good  friend  to  the  survey. 
There  waa  some  talk  of  possible  disturbances  if  he 
were  to  die,  and  there  was  some  doubt  as  to  the 
attitude  his  successor  might  take  towar  ds  the  survey. 
Montgomerie  heard  nothing  of  the  mutiny  until  he 
received  news  from  the  SG.  on  11th  June  [228], 
and  decided  to  make  no  change  in  his  plans  except 
to  call  in  Brow-nlow  from  the  Kagan  to  take  over  the 
main  trgn.  towards  Skardo  [  493  ].  He  thought  it 
better  to  remain  himself  in  Srinagar  in  close  touch 
■with  the  Maharaja  and  his  ministers.  His  knowledge 
of  the  country  was  indeed  of  considerable  assce.  to  the 
Kashmir  authorities  in  devising  plans  for  dealing  with 
a  body  of  mutineers  who  tried  to  cross  the  borders 
from  Peshawar  [  482  j1. 

The  Maharaja  died  on  2nd  Aug.;  “On  the  3rd  his  body 
was  burnt  according  to  the  Hindoo  custom.  An  earthquake 
took  place  at  the  time  of  his  cremation.''  Lieut.  Montgomerie 
went  to  the  Sbere  Gurhi  to  show  his  willingness  to  do  all 
honour  to  the  deceased.  ...  Addressed  an  official  letter  of 
condolence  to  H.H.  MSharaj  Ranbeer  Singh.  ...  On  the  7th 
August. ..paid  an  official  visit  of  condolence"  [230]. 

Was  greatly  relieved  to  find  Ranbir  Singh  was  equally 
friendlv  towards  the  survey,  and  that  the  slight  wave  of 
hesitation  shewn  by  officials  was  soon  dispelled.  “Business 
with  the  young  Maharajah  has  been  carried  on  in  the  most 
satisfactory  manner". 

One  result  of  the  disturbances  down  country  was  shortage 
of  cash,  and  on  1st  Sept.,  reports  Montgomerie.  “July's  pay 
has  not  been  received,  and. ..it  is  understood  that  none  will 
be  issued  till  October.  Arrangements  have  been  made  to 
meet  the  difficulties.  ...  Lieut.  Montgomerie  has  to  provide 
for  all  the  officers,  as  well  as  his  own  party  [  485  ]*”. 

Delhi  fell  to  the  British  on  14th  Sept.  ;  In  Srinagar  “the 
eclipse  of  the  sun  was  seen  well  on  the  morning  of  the  18th.  ... 

A  Royal  Salute  was  fired  on  the  26th,  ...  and  the  Maharajah 
sent  his  compliments  to  Lieut.  Montgomerie  to  let  him  know 
that  it  was  in  honour  of  the  fall  of  Delhi,  which  he  had  just 
heard  by  express  was  entirely  in  our  possession"5  (485]. 
Montgomerie  had  for  these  last  few  months  been  the  senior 
British  officer  in  Kashmir. 

In  October  he  found  time  to  sketch  a  magnificent 
coloured  panorama  of  the  Pir  Panjal  which  stretches 
aloug  the  s.  side  of  the  valley.  This  was  taken  from 
a  point  on  the  s.  slopes  of  Takhl-i-Sulaiman,  or 
Shankachariya.  The  original  was  53  inches  long,  and 
coloured  copies  were  printed  in  Calcutta  between 
1859  and  1861  [  239  ;■  pi.  15  ].  Montgomerie  ack¬ 
nowledges  a  final  proof ;  “Many  thanks  for  the 
complete  proof  of  the  Kashmir  view.  I  think  it  is 
capitally  done.  I  have  shewn  it  to  Mr.  Simpson  the 
artist4,  who  has  had  a  great  deal  to  do  with  litho¬ 
graphy  ;  he  seemed  pleased  with  it.  I  should  think 
one  hundred  copies. ..would  be  ample”. 

Survey  of  Kashmir  and  Jammu  south  of  the  main 
range  was  brought  to  a  close  during  1858  and  the  J- 
inch  map  completed  at  Dehra  by  the  end  of  April  „ 
(  231,  238,  319,370]- 

During  August  1858  there  was  an  exceptionally  RCTer-e 
.flood  on  the  Indus  which  reached  Aftock  on  night  of  J 0/ 1 1 1 fa. , 
due  apparently  to  bursting  of  some  glacier  dam  in  the  higher 
reaches.  A  similar  flood  had  occurred  in  June  1841*. 

After  wide  enquiries  Montgomerie  came  to  the  conclusion 


that  the  origin  of  the  flood  was  on  the  Gilgit  a.,  probably  in 
“Naggar,  an  independent  district  which  the  Maharaja’s 
people  called  a  part  of  Yaghistan,  quite  inaccessible  to 
ordinary  messengers.  Nothing  would  induce  a  man  to  go 
there,  and  the  Wazir  said  that  when  a  present  was  offered  the 
man  took  the  money  but  only  went  a  short  distance  and 
returned  after  a  time  with  a  made-up  Btory.  ... 

“Beyond  the  fact  that  the  flood  had  oome  from  the  Gilgit 
river,  ...  as  shown  by  its  carrying  away  the. ..gateway  of  the 
Nambal  Fort,  nothing  positive  was  known  as  to  the  course 
of  the  flood,  or  the. ..site  of  the  place  dammed  up,  though  the 
Boonjee  sepoys  believed  it  came  from. ..Naggar.  ... 

“I  feel  quite  certain  that  it  did  not  come  from  above 
Skardo.  ...  Two  of  my  assistants  were  working  round  Skardo, 
and  another  was  working  on  the  Shyok  river  within  a 
month  afterwards  [  232-3  ].  ...  They  heard  Dothing  of  a  large 
flood  from  any  of  the  inhabtants.  ... 

“Should  the  river  Indus,  or  any  of  its  tributaries  be  here¬ 
after  dammed  up  in  an)*  part  of  the  Maharaja’s  territories, 
there  would  not  be  much  difficulty  in  getting  information.  ... 
If,  however,  an  obstruction  should  arise  on  the  Gilgit  River 
or  any  of  its  tributaries,  there  is  in  the  present  political  state 
of  those  Tallies  no  chance  of  getting  timely  waming”'  [  482  ]. 

During  1858  trgn.  had  been  extended  up  the  Indus 
into  Ladakh  and  in  1859  start  was  made  on  a  f-inch 
planetable  6vy.  [  232  ].  ATter  starting  off  various 
detts.,  Montgbmerie  himself  accd.  Melville  to  make 
personal  recce,  of  this  distant  and  inhospitable 
country.  Dropping  Melville  at  Kargil  he  went  on 
to  inspect  the  trgtrs.  and  push  on  into  the  high  land 
of  Rupshu  as  far  as  the  Tso  Morari  lake  [  14 1,  233-4  ]• 

During  May  1860  he  made  astr.  obsns.  at  two 
stations  nr.  Srinagar  and  found  deflection  of  the 
plumbline  with  strong  eoutherly  trend  [  137  n.i 
234  ].  He  then  left  again  for  Ladakh,  this  time 
with  Austen  who  had  just  rejoined  from  England,  and 
was  now  bound  for  the  Karakuram  [  235-6,  240  J. 
In  Aug.,  however,  he  had  an  urgent  call  back  to 
Srinagar  and  Bpent  the  rest  of  the  season  at  hdqrs. 
[  234  ].  The  Kashmir  army  now  staged  a  successful 
attack  on  Gilgit  which  was  captured  with  the  loss  of 
one  man  on  each  side.  Montgomerie  attended  the 
Royal  Durbar  celebrating  this  triumph,  and  amongst 
the  offerings  presented  was  a  magnificent  bearded 
markhor.  Lesser  trophies  were  distributed  to  Mont¬ 
gomerie  and  other  guests  [  481  J. 

During  1861  he  submitted  a  report  on  the  svy.  to  Punjab 
Govt. — M  393,  DDd.  53A  [  229  n.i  ] — with  important  papers 
on  the  Geography  of  Central  Asia,  the  prospects  of  trade, 
BDd  the  possibility  of  geogl.  exploration.  Ho  also  kubmittod 
his  map  of  Kashmir  Routes  [pi.  n  ],  which  he  followed  with  a 
pamphlet  giving  precise  details,  which  proved  of  great  value 
and  passed  through  Beveral  editions  [  238—9]’. 

Earlier  in  the  year  he  had  accd.  the  SG.  to  Calcutta  and 
remained  during  the  hand-over  by  Waugh  to  Thuillier.  He 
appeara  in  a  photo,  group  taken  on  the  occasion,  but  like 
all  other  portraits  available  it  is  far  from  flattering  [  340  n.3, 
417;  pis.  20,  23].  He  himself  succd.  to  the  post  of  Astr. 
Asst,  vacated  by  Walker  [  380-1  J, 

From  1861  his  few  adventurous  sui-vts.  extended  trgn. 
and  J -LncK  aketch-svy.  to  the  far  borders  of  the  Maharaja’s 
territories,  w.  towards  Gilgit,  It.  to  the  crest  of  the  Karakorsn, 
and  z.  to  the  frontiers  with  Tibet.  The  f-i-uch  msp  which 
covered  the  oouDtry  south  of  the  great  range  was  completed 
at  Dehra  Dun  early  in  1861,  whilst  the  avyB.  to  the  north  were 
pub.  on  the  8-mile  scale  in  186-3  [  239,  319,  330-1  ]. 


1  DDn.  716  (  156),  Report  for  Aug.  1857  ;  ib.  (  130),  to  Asst.  Comnr.  in  Kashmir,  11-7-67,  also  51  (  35-6  ).  5DDn.  710 
(  156  ),  Report  for  Aug.  1857.  *ib.  (  173  ),  Report,  Sept.  1857.  4  Wm.  Simpson  (  1823-99  ),  visited  India  from  1858  ;  DN B.  ; 

DDn.  25  (  167  ),  21-9-61.  *  JASB.  X,  184 1  (  61 6-20,  677  )k  •  DDn.  7 17  (  7Z  J,  tom.  to  Punjab  Govt.,  23-6-59  )  cf  HJ.,  1 

(  10-29  );  paper  by  Mason.  7  later  edna.  compiled  by  Mason,  • 
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Ho  now  preeeed  forward  proposals  for  exploration 
beyond  the  northern  frontiers  through  the  agency 
of  trained  Indian  explorers,  and  during  the  next 
twelve  years,  supported  by  Henry  Trotter,  he  not 
only  directed  the  training  and  control  of  these  devoted 
aervants  of  geography,  but  disentangled  and  arranged 
their  hard-won  notes  and  sketches  [  380,  448-9  ]k 

7-11-04,  reported  that  “the  triangulation  and 
topographical  work  of  the  survey  of  the  Dominions 
of  H.H.  the  Maharaja  of  Jumraoo  and  Kashmir  has 
been  brought  to  a  close  as  far  as  the  field  work  is 
concerned,  and  as  far  as  it  is  at  present  accessible  to 
Europeans.  IVe  are  now  engaged  in  bringing  up 
the  computations,  reports,  etc2.**  [  14&-7,  237,  506  ]. 

20-2—65,  suffering  continuously  “from  low  jungle 
fever”,  took  furl,  on  me.  to  England,  having  been 
continuously  on  svy.  duty  since  1852.  He  married, 
was  honoured  by  the  kgs.  and  rejoined  1-5-67, 
taking  ch.  of  hi6  old  party,  now  emp.  on  Kumaun  <fc 
Garhwal  topo.  svy.;  May  1868  to  Jan.  1869,  acted 
as  Supt.  Topo.  Svys.  in  addition  to  his  own  duties 
during  absence  of  SG.,  and  again  as  *full*time  sts., 
1870  to  1872.  Took  furl,  on  me.  early  in  1873  and 
did  not  return  [  399,  491,  502,  508  ]. 

Writes  to  Walker  from  Portishead,  Somerset,  7-5-73 ; 
“We  have  been  dowD  here  for  some  time,  and  I  think  the 
place  agrees  with  all  of  us.  A  Etrip  of  garden  and  a  huge 
green  field  separate  ub  from  the  shores  of  the  Bristol  Channel, 
80  we  have  6ea  air  and  the  country  at  the  same  time.  My 
wife  has  got  quite  rested  after  the  journey,  and  the  two 
children  are  very  flourishing  ;  even  I  have  picked  up  flesh”. 

Heaviside  wrote  a  year  later  from  Kew  ;  “I  saw  Montgo¬ 
merie  at  the  r.e.  dinner.,  ...  still  looking  very  ill,  and  1  was 
sorry  to  see  so  little  outward  evidence  of  improvement”. 

Montgomerie  again,  30-7-75,  from  Paris  ;  “As  to  returning 
to  India ;  I  do  not  like  the  idea  of  leaving  the  service  ;  on 
the  other  hand,  it  is  a  business  to  go  out  to  India  and  to 
arrange  about  my  family.  ...  Another  question  is,  that,  having 
got  my  health  into  good  order,  whether  I  had  not  better 
refrain  from  going  into  harness  again  ;  ...  whether  I  had  not 
better  let  well  aloDe.  ... 

“If  I  came  out  at  all,  I  should  he  inclined  to  join  in  Nov¬ 
ember  ;  I  have  rather  a  horror  of  the  rains  at  Mussoorie,  and 
1  should  DOt  like  to  commence  another  tour  in  India  with  the 
rains,  for  practically  there  is  no  escape  till  October-November”. 

“1  am  over  here  looking  after  an  exhibition  of  maps  for 
a  Geographical  Conference.  ...  They  asked  me  to  represent 
Great  Britain,  and  so  I  have  been  installed  as  Commissioner, 
and  have  my  hands  full  of  work.  India  and  the  o.T.s.,  are 
properly  represented,  and  I  think  it  will  make  the  work 
better  known.  ...  1  brought  you  and  vol.  1  [  GTS.  ]  promi¬ 
nently  forward”  [  129]. 

Again,  from  Portishead,  9-9-75;  “I  have  not  quite  done 
with  the  Paris  Geographical  Congress.  I  am  only  over  here 
temporarily,  having  come  originally  to  attend  the  British 
Association  at  Bristol,  which  is  Borne  13  miles  from  this. 

“The  French  Geodesists  were  really  very  enthusiastic  about 
the  Great  Trig),  fiurvey  of  India.  ...  I  showed  them  your 
vol.  I,  and  the  computations,  levels,  etc.,  and  our  Auxiliary 
Tables,  and  I  understand  they  are  going  to  give  Hennessey 
what  is  the  equivalent  of  an  ‘honorable  mention’  for  having 
•edited  the  last  edition. 

“They  wanted  to  give  but  one  lot  of  distinctions,  to  the 
•O.T.s.  only,  but  I  Raid  that  would  never  do,  as  they  had  bIbo 
got  the  Ordnance  Survey  before  them,  and  eventually  they 
awarded  it  one  too.  ...  Tbe  Ordnanoe  folk  would  have  aaid 
I  had  merely  been  looking  after  Indian  interests  and  had 
left  them  in  the  lurch.  Ab  it  was,  they  were  very  jealous  of 


*u  tauuEn  b.e.,  being  mad©  tW 

Commissioner.  ...  *  ^  -MntiHh  y 

"I  wm  very  much  interested  in  the' ’l"' 
studied  their  maps  as  much  as  I  could”  aec1far°P,,*n^;r 

Walter  seas  still  pressing  him  to  oome  out  to  art 
but  he  -writes  finally,  1-10-76  ;  ”1  was  forced  t  . 
to  you  that  it  could  not  be  managed.  ...  I  dmuld 

J®  haTe.  acrted  fo,r,  y°U'-  -  1  “ltBt  ““  notioni 

the  end  of  another  sir  months.  I  have  settled  -the 
Geographical  Conference,  ...and  wilt.-send  ,on 
Letter  of  Distinction  which  they  awarded  to  the  nrs 

He  formally  ret.  in  March  1876,  having  moved  *,']£&'■ 
in  18/5.  where  he  died  in  Jan.  1878..  His  vounger  fWi'- 
in  the  same  bouse,  No.  66,  Pulteney  St.,  24-12-195'’ -  ah.  vST'- 
been  a  brilliant  violinist  whilst  her  elder  sister  wm  a 

painter.  Neither  had  married.  ...  .  y®1: 

Preserved  at  obo.  Museum,  item  15,  ilontgom‘eri?.'b^ti 
of  drawing  insta.,  with  lower  drawer  for  scales  and  iZ- 
coloure-  -  -  f-7:  ' : 


MULHERAN,  James  [  it,  384  ].  Civ.'  Asst  ora  - 3’ 
b.,  Wales,  c.  1-5-17.  ■: 

Seoni,  c.p.  25-3—69.  "-in'-  -.^1 

Writer,  boo.,  27-11-32;  Bub-Aast.  bis  1 9  131  ~  * -eP i 
Senr.  1st  cl.  BAS.,  Rs.  259-12,  pm.,  22-7-tf4 
Civ.  2nd.  Asst.,  ots.,  @  Rs.  420  pm.,  1-11^54- 
Rs.  600,  1-1-55  [  419  ]•  • 

Son  of  Owen  Mulheran  who  arrd.  India  c. 'IsoV.'T 83jf 
bro.  to  Owen,  of  GTS.  [  rv,  375-6,  385  ;  v,  419  J.  _  -rr.w  v 
m.,  before  1847,  Margaret  Clarentine,  their  dau.  beinn 
Allahabad,  23-3-17.  ■  >•  ?  t 

arrd.  India  c.  20-11-32  ;  served  Gt.  Arc.  1834-6  • 

Him.  Conng.,  Karara,  &  Gurwani  ser.,  1836-47Jt.ii -mwl 
12  n.2,  361,  369,  403,  409].  With  Du  Vemet  to  ww.  TTtt.  ' 
Longl.  1647,  doing  exceptionally  well  on  minor  trgn.  and  plaa^- 
tabling  in  hills  [422-3,  474  ].  SG.  reports,  20-8-60 ;  that 
had  “conspicuously  distinguished  himself  by  his  real,  activity, ■“ 
and  ability  in  surveying  tbe  very  difficult  mountainous  country  • 
between  Kangra,  Nidown,  and  Mundi.  ...  He  is  noless  dwerr-^ 
ing  of  commendation  for  his  uniform  good  conduct  and  . load.'- 
ness”  towards  the  natives  of  the  country  by  whom^srfc'v 
much  respected  aud  liked4.  .  1 .  *  v e4 ^ 

“None  of  the  assts.  of  the  party  had  any  previous  “pr»ctie*J  l 
acquaintance  with  the  method  of  filling  up  the  topograiUo^ 
detail  of  a  mountainous  country,  a  task  -of  no  -ordinaiy  ? 
difficulty  in  which  few  succeed.  ...  Mr.  Mulheran  •raa  <n»~. 
of  the  first  to  master  the  system,  and  his  surveys  ut  7. 
conspicuous  for  their  good  quality  as  well  as  for  the  quantity  if  • 
work  achieved”.  Re  reedd.  him  fora  personal  alloe.  of  Ra.  100 
pm.,  of  which  Rs.  63-3-9  was  sanctioned,  bringing  Ins -p^ryb 
up  to  Rs.  323  pm.  [  35,  36  n.4,  200  n.2,  416  ]‘.  ■  . 

During  summer  months  of  1851  rivalled  Keelaa 
in  running  remarkable  Ber.  of  minor  trgn.  intoih* 
hills.  “17th  March... commenced  minor  series  ©aat^ 
of  Mandi,  observing  both  6ides  of  Beas  ;  took  triangles 
northward  towards  the  Rotang  Paes  which  was 
reached  13th  June  [  by  ]  etation...l5,124  ft.  -Bene* 
then  followed  Chandra  River  till  junction  with  Bhag*. 
then  north-east  up  the  Bhaga,  closing  at  Baa 

Lacha  Pass  at  end  of  August  [  201-2,  286  ] . 

“Started  another  6eriee  west  across  the  watershed 
of  the  Chandra -Bhaga  and  Ravi,  through  main 
vallej’  of  Ravi,  closing  on  principal  triangpilati£*l. 
south  of  Chamba.  ...  Fixed  Sultanpur,  TriloknaQi^ 
Barmaur,  Nurpur,  Manikaru,  and  many  snow  peal*. 
Many. ..stations  in  Bhaga  valley  rose  to  17,000  Pi. 

[202,  pi.  6]”'-  ^  '  f  T]T- 

His  -work  waB  mucb  appreciated  by  the  Comnr.  [204  n.3  j,-  * 
who  writes  to  SG.,  21-5-51  ;  ”1  have  lately  seen  «  good  deal 


1  Markham  (  148-65,  428  );  SI.  Rtcorfa,  vm  ;  DHB.  *DDn.  61  (  117  )- 
(  37  ),  to  Mil.  Dept.  ‘ib.  (  225  ),  2-6-51  ;  606  ( 119),  Mulheran  to  6Q-,  25-10-51. 
Nov.  1956  (279-93)  with  map. 


*  Eur.  Tetters,  u  (14,  111-2).  * DFn.  Ml 

*  GTS.  SyTi.f  vn  ( Ivii — C).,  cf.  A.J •  J-xi, 
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^ Jtr.  Mulheran  In  Knlu,  and  have  bcon  very  much  gratified 
what  I  have  Been,  both  of  hia  work  and  himsolf,  as 
the  information. ..obtained  from  him  [  426  ]. 
f"B«  is  just  the  kind  of  person  for  these  wilds,  sensible, 
and  conciliatory,  and  getting  on  admirably  with  the 
^rple.  ...  Ton  certainly  deserve  infinite  commendation... 
particularly  for  the  introduction  of  the  planetable 
the  admirable  topographical  surveys  thus  secured. 
f,“Kotwithstanding...the  extreme  difficulty  of  triangula- 
tr  in  such  a  country,  Mr.  Mulheran  seems  in  no  way  daunted, 
Q  is  getting  on  apparently  to  admiration.  ...  1  trust  we 
Rill  have  no  difficulty  in  getting  2  staves  placed  for  him  on 
foible  points  at  the  summit  of  the  range”*. 

{  The  high  Himalaya  is  a  hard  country — villages  are  few 
sal  far  between— supplies  have  all  to  be  imported.  Mulheran 
|rsid  it  difficult  to  keep  his  men  at  work  ;  “I  am  now 
fetching  the  ground  between  the  Bara  Lacha — Kalzam 
Rupshu...and  Zanskar  [  205  n.5  ].  The  Chandra  and 
Riga  rivers  have  their  BOurces  near  the  Bara  Lacha,  and 
frth  have  been  sketched  from  their  sources  to  their  junction 
pier  Tandi.  ... 

I  “I  have  now  been  15  days  away  from  a  viljage  and  have 
Lvut  15  mannds  of  atta  remaining  to  subsist  myself  and 
tropic  while. ..sketching  the  ground  north  of  the  Bara  Lacha 
pending  Lahaol  from  Rupshu.  I  arrived  late  this  evening 

gtbe  Spiti  or  Kulzum  Pass  but,  having  lost  sight  of  my 
ts,  ...  have  been  unable  to  do  anything.  Tomorrow  I 
id  proceeding  to  a  hill  about  16,000  feet  above  the  sea, 
j..uj  which  I  am  in  hopes  of  being  able  to. ..sketch  what 
pnains  to  fill  my  board.  ... 

"All  my  men  are  worn  out,  and. .it  is  with  the  greatest 
iSculty  I.. .make  an  ordinary  march.  ...  All  would  no  doubt 
me  me  tomorrow  were  they  certain  of  their  arrears"1. 

During  1852  he  extended  trgn.  and  detail  evy. 
».  into  Chamba.  He  started  at  end  of  April  at  Dala 
a.,  north  of  Pathankot,  and  brought  his  trgn.  N.  to 
vie  Sachi  Pass  “on  the  great  snowy  range  dividing 
"aamba  proper  from  Pangi,  the  Chattardhar  Range”, 
ie  higher  summits  being  from  17,000  to  18,000  ft.  It 
ias  rough  going  and  Mulheran  had  a  nasty  fall,  “the 
took  of  which  was  so  great  as  to  deprive  me  for  a 
lime  of  sense  and  motion  [  204-6  ].  ‘ 

,  "A  few  dayB  subsequently  I  suffered  distref singly 
Som  being  obliged  by  unfavourable  weather  to 
-main  a  night  upon  the  summit  of  Sachi  snowy  cone, 
wd...a  visit  to  the  station  above  Sachi  was  followed 


-T  shifting  pains  acrops  the  shoulders  and  along  the 
riine,  which.. Jed  me  to  entertain  doubts  of  being 
d>le  to  finish.  ...  Though  much  better. ..I  am  far  from 
’ell.  I  am,  however,  steadily  progressing  and  hope 
31. ..another  month  to  finish  the  whole  of  Pangai  and 
'*  considerable  portion  of  Chamba  Lahaul”  [pi.  11  ]3. 

He  successfully  completed  the  svy.  and,  marching 
‘-^ck  via  Mandi  and  Bilaepur,  reached  Dehra  Dun 
311  25th  Oct.,  having  survd.  nearly  3,000  eq.  m.  on 
'•is  J-inch  scale  during  the  season,  besides  about 
hOOO  miles  of  trgn.  [  205-6  ]. 

1-1-53,  took  over  ch.  of  the  party  after  Du  Vemet’s  tr. 
j°  Assam  [  20,  361,  423  ]  spending  rammer  in  high  ground 
mm  which  the  three  great  rivers,  Sutlej,  Jumna,  and  Ganges 
their  sources.  With  Sbelverton  and  Dyer  he  tried 
rilhout  success  to  link  up  the  trgn.  across  the  great  range. 

Working  from  the  south  he  was  himself  defeated  by  heavy 
*>ow  round  the  Nela  Pass.  “The  impossibility  of  approach¬ 
es  any  of  the  passes  leading  into  Tartary  or  of  occupying 
Joints  sufficiently  elevated  to  command  a  view. .subsequent 


to  the  heavy  falls  of  snow  in  October  induced  me  to  lose  no 
time  in  proceeding. ..to. ..the  measurement  of  the  Chnch 
base-line.  ...  I  accordingly  marched  from  Derali  near  Gun- 
gotri  on  the  20th  October,  and  proceeded  via  Dehra,  Ropar, 
and  Hoshiarpur  to  Adinanagar,  at  which  place  I  was  joined 
by  Messrs.  Sbelverton  and  Dyer  from  Kanawar”  [  m,  40  ]*. 

Feb.  1854,  after  asBtg.  in  meast.  of  Chach  base-line, 
aastd.  Strange  to  measure  width  of  Indus  below 
Attock  in  search  for  site  for  suspension  bridge  [  43, 
208,  532  ]5.  He  then  returned  to  the  head  of  the 
Sutlej  valley  and  pushed  the  svy.  as  fair  east  as  possible, 
whilst  Johnson  made  the  connection  to  the  south 
[  208  ],  bringing  operations  of  Him.  topo.  party  to 
successful  end  [  207-8]. 

Mulheram  had  done  so  well  on  the  Himalaya  svy. 
that  SG.  now  selected  him  to  restart  Hyderabad  svy. 
that  had  been  suspended  in  1850  [  178  J,  and  he  was 
appd.  Burvr.  in  ch.-from  1-1-55,  on  salary  Rs.  600 
pm.  [  4,  384,  403  ].  He  did  remarkably  well,  worked 
harmoniously  with  State  officials  and,  owing  to 
difficulty  of  finding  European  or  Anglo-Indian  assts. 
recruited  and  trained  a  number  of  Indians  with 
excellent  results  [  178—9,  268,  416,  426,  447,  485  ]. 

“Mr.  Mulheran  has  also  perfected  himself  in  photography 
and  is  now  employing  that  art  in  copying  and  reducing  his 
maps.  He  is  also  preparing  an  interesting  report  on  the 
country  with  photographic  illustrations  [  142  ]•”. 

His  photography  had  excited  the  interest  of  the  o a.,  and 
the  SE.  writes  to  Govt,  in  1858  ;  “I  have  just  received  from 
Mr.  James  Mulheran. ..who  is  a  most  expert  photographer, 
five  exquisite  specimens  of  his  work  to  be  presented  to  Lord 
Canning  as  samples  of  a  large  collection  which  he  is  making 
for  the  Governor  General.  ...  If  there  are  any  particular 
people  or  places  in  the  Deccan  within  a  moderate  distance  of 
his  work  of  which  Lord  Canning  may  require  photographs, 
he  will  gladly  furnish  them. 

“The  specimens. ..are  a  single  portrait  of  Janojee  Bhonslam 
commonly  called  the  young  Raja  of  Nagpoor — a  group  with 
Janojee  and  five  of  his  friends  and  attendants — a  pavilion 
in  the  Maharajbagh  at  Seetabuldee — and  two  views  of  Jain 
temples  at  a  waterfall. ..in  the  Baitool  District’”. 

1861,  allowed  coat  of  chemicals  and  materials  at  Govt, 
expense  for  photos,  of  people  of  cf.  and  sent  in  20  copies 
each  of  various  groups,  “executed  in  a  masterly  Btyle”*. 

Marwarees,  or  cotton  merchants  of  Berar — Koambees,  or 
cultivators — Lingaith  banias,  and  ordinary  banias — Gosains, 
two  groups — Rohiliae — Gonds,  Kalwas,  and  Komare  of  Berar. 

Policemen — Kosars,  or  braziers — Wadaries,  or  navvies — - 
Korku  trackers  of  the  Satpura  Range — Taffies,  or  oilmen — 
Gypsies — Brahmins  and  Purbooa  of  Comnr’s.  Courtant  of 
DC. ’a  court,  Amraoti— Rahkwar  Rajpoots  of  Fort  Gawilgarh — 
Ratore  Rajpoots  of  Amraoti. 

Bairngies — Gaulies — Kanwar  Fakir — Lohars,  or  iron  smiths 
— -Dallala,  or  cotton  brokers — Raingi,  or  travelling  cart'. 

He  writes  t-o  a  friend  at  Calcutta  who  had  sent  a  print  of 
the  svy.  group  taken  on  Waugh’s  departure  [340  n.3,  515; 
pi.  21  ];  “My  dear  Will,  ...The  photograph,  ...would  have 
been  first-rate  bad  all  the  Bitters  been  steady  during  the 
exposure.  The  only  real  good  likeness  in  the  group  is  Maj. 
Walker,  next  Sir  Andrew  and  the  Colonel  [  Thuillier  ]. 
That  of  Captn.  Montgomerie  1  do  not  at  all  recognize, 
and  I  wish  I  had  been  present  when  the  plate  was  being 
developed,  as  I  could  have  satisfied  Mr.  Rowe*”  of  the  advis¬ 
ability  of  taking  a  second.  The  lense  of  the  camera  used 
muBt  be  a  first-rate  one,  and  I  wish  I  bad  one  like  it.  Kindly 
thank  the  Colonel  for  his  kindness  in  permitting  me  to  have 
a  print. 


I  *  DDn.  607  (  47  ).  *  ib.  (  60  ),  to  SG.,  6-8-51.  *  DDn.  606  (  142  ),  to  SG.,  Fadaban  hs.,  24-7-52.  *DDn.  549  (  159  ), 

I  mport,  1853-4  ;  609  (  90  ),  to  SG.,  28-10-53  ;(  95  ),  19-11-53;  ib.  (177),  to  SG.,  11-11-54.  *  ib.  (  119  )  Mulheran  to 

JQ.  5-4-54.  .  ‘DDn.  652  (  6),  to  Mil.  Dept.,  6-10-60.  ’DDn.  655  (  127  ),  Alex.  Boileau  to  Govt.,  1-12-58.  »  bmo., 

y-1— 62 ;  DDn.  21  (222),  SG.  to  1-8-02.  'DDn.  44  (  160,  170),  Mulheran  to  8G.,  21-6  4;  21-7-62.  **  poBsibly  kin  to 

'u’eiah  Rowe  [  m,  448  ;  rv,  457  n.8  ]. 
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'  “I  have  boon  dangerously  ill,  but  I  am  now. ..all  right, 
again  i  at  least,  allbo"  mj  itoroach  ia  atill  a  little  -wrong 
1  am  able  to  digest  what  X  eat  and  to  aloep  at  night*.  The 
doctor  here  will  allow  me  to  return  to  my  duty  tomorrow”1. 

By  season  1805-6  he  had  taken  hia  party — now  No.  2  Topo. 
Par:v,  or.  svy. — u.  through  the  or.  jungles  drained  by  the 
Karelia  and  Godavari.  He  had  an  uncomfortable  elephant 
ride;  "While  moving  over...Cbankari  plateau  -with  the 
boundary  commissioners  the  branch  of  a  tree  Bwept  Capt. 
Farrell  and  myself  off  the  bad;  of  the  elephant,  severely 
injuring  my  side  and  bach,  and  intensifying  for  a  consider¬ 
able  period  the  ordinary  difficulty. ..in  breathing  while  as¬ 
cending  hills”1. 

At  last,  like  manv  another  valiant  6urvr.,  he  gave  his  life 
for  the  work.  He  left  Ellichpur  on  30-11-GS,  but  was  worried 
by  an  obstinate  malarious  fever,  bd d  was  held  up  for  three 
davs  od  Hati  hs.  under  care  of  the  Indian  doctor.  'Not 
getting  better,  he  crossed  the  Wardha  R.,  and  went  up  to  the 
Mooltye  plateau ;  ...  resumed  observing. ..on  Dec.  21st. 
Altboueh  in  a  very  enfeebled  6tate  he  carried  on  for  Borne 
time. ..in  the  notoriously  unhealthy  tract  called  Khamarpani, 
hut  was  again  prostrated  at  Bichua  village. ..on  6th  Feb., 
and  bad  to  go  into  Chindwara  station  for  medical  treatment. 

"Having  halted  there  for  a  week  only,  he — against  the 
advice  of  the  Civil  Surgeon—  ...  again  resumed  observing  on 
Banadai  as.  near  Seonee  on  the  22nd  February.  ...  He  had... 
worked  for  five  days  when  he  was  again  taken  ill,  and  marched 
into  Seonee  station  in  a  very  bad  state  on  the  28th  Feb.  ... 
He  rapidly  got  worse  and  succumbed. ..on  the  night  of  26th 
March.  His  wife  had  been  sent  for  and  arrived  from  EUich 
the  previous  evening,  but  only  to  find  her  husband  in  an  un¬ 
conscious  and  dying  state”  [  416,  428]*. 

MURRAY,  William  George.  Ben.  Inf.  <fc  sc. 
b.  10-3-35.  d.  18-5-94. 

Ens.  9-6-55  ...  Lieut,  sc.,  18-2-61  ;  Lt  Col.  23-9-71  ; 

2  y.  furl.  6-2-73  ;  bpl.  14-2-76 ;  ret.  1-7-82. 

Son  of  Capt.  Tim.  Murray  (  1801-42  ),  Ben.  Lnf.,  Hudson, 
m  (  365  ),  and  Sophia  Ann,  dau.  of  Rev.  Jas.  Lynn,  vicar  of 
Keswick. 

m.,  Mussoorie,  2-1-60,  Florence  Isabella,  dau.  of  late 
Capt.  J.  n.  Young,  bde.  maj.  Queen’s  Troops,  Ft.  Wm. 

10.,  Sen  Services  vol.  XI ;  India  Rtgrt .,  1877-95. 

12-4-57,  appd.  Topo.  Asst,  on  probation,  Kashmir 
Bvy.,  joining  Srinagar  21-5-57,  and  made  permt., 
22-2-58  [227,  231,  389].  After  instn.  by  Mont¬ 
gomerie  survd.  1st.  planetable  across  Wular  Lake 
N.  to  TrAgbal  ;  2nd.  on  highest  Fir  Panjal  ;  and  3rd. 
round  Kishtwar  in  Chenab  valley.  During  1858 
eurvd.  in  vr.  Punch,  towards  Murree  [  229-31,  512  ]. 
Finding  mountain  climbing  “uncongenial”,  he  was 
tr.  in  Sept.  1858  to  the  Rawalpindi  party,  which  he 
accd.  in  1859  to  Gwalior  [  190,  213  ]. 

Robinson  was  doubtful  about  his  fituess  for  independent 
ch.  in  1861  ;  "I  have  great  confidence  in  Lieutenant  Murray’s 
abilities.  ...  At  the  same  time...[  his  ]  experience  he*  prin¬ 
cipally  in  the  office  work  of  the  Burvey.  Circumstances  have 
precluded  his  having  more  than  two  and  half  months  practice 
in  plane-tabling  on  our  system,  aDd  about  the  same  amount... 
in  triangulating.  ...  I  trust  that,  should  a  party  be  placed 
under  his  charge  during  the  coming  field  season,  due  allowance 
will  be  made  for  any  shortcoming.”1. 

The  SG.  wa*  optimistic;  “I  trust  that  the  insight  which 
Lt.  Murray  must  have  gained  into  the  working  of  the  Depart¬ 
ment. ..will  fully  qualify  him  for  conducting  independent 
operations.  ..  If  aD  officer  is  not  fit  for  this  after  4  years... 
he  roust  be  out  of  place  altogether”1. 

Murrav  was  therefore  given  ch.  from  1—7—62  of  a  new. 
topo.  party.  No.  5,  raised  for  work  in  Rewah,  an  appl.  that  at 


onoe  roused  protest*  from  AuBlen  and  Melville,  who  were  both  ' 
his  eonior  Id  army  rank  and  in  posting  to  the  Kashmir  Sw 
they  both  had  to  wait  another  3  years  before  drawinv  -fn'u  - 
ch.  slices.,  R*.  618  [389-90,  400,  489).  ef  -  - 

Finding  that  the  climate  of  MuRsoorie  did  not  suit  him’-li 
Murray  made  recess  qrs.  at  Chunar  on  the  Jumna.  He  tobk» 
furl,  in  1866  and  rejoined,  24-3-69,  to  hold  ch.  Photo  litho  : 
office  at  Calcutta.  '  ■-  -  1 

April  1872,  accd.  Alex.  Cunningham  on  archaeok  tour  1 
Upper  India  taking  photos  which  won  Bilver  medal. at' 
Calcutta  exbn.  Rejoined  soo.  21-10-72,  but  ill-health  00m- 
pelled  2  y.  furl,  under  00.  of  5-2-73.  Did  not  rejoin.  •  *  .  ! 


NASMYTH,  David  Jobson.  Bo.  Engrs.  -  -  ; 

b.  9-3-29.  J''.'. 

d.,  Adelaide,  S.  Australia,  30-9-71;  -  . 

2/Lt.  10-12—47  ...  Lt.-Col.  17-6—68;  ret.  20-T9-71-  . 

Son  of  Robert  Nasmyth,  VBCS.,  of  Edinburgh,  surg.  dentist 
to  the  Queen,  and  Mary  Lockhart  hi6  wife.  '  -  .  . 

pros.  1859;  Conolly  (  107/134  ).  .  —  . 

go.  00.  14-11-51,  appd.  2nd.  AbbL  gts.  ;  i>o- ’ 
29-1 1-51,  to  Bo.  trgn.  under  Rivers,  joining  29-12-51; 
with  ch.  March  1853;  1st  Asst.  gts.  24— 3— 54  [54,380) 
523  ]  AB6td.  at  meast.  Karachi  base-line  Nov.  1854 
to  Jan.  1855  [  44  ].  ", 

1853-9,  in  cb.  trgn.  Kathiawar  and  Cutch  [  3,  157) 
338,  470,  472-3  ]  ;  failed  to  find  suitable  site  for  tide- 
gauge  ;  health  suffered  constantly  from  operations 
across  Rann  of  Cutch  ;  “The  exposure  I  had  had, 
...  and  want  of  food —  ...  without  tent,  baggage,  or 
servants — together  with  very  bad  water — induced  an  ■ 
attack  of  acute  dysentery  from  which  I  have  only 
now  recovered  [57-9,  73-4,  367  ].  ■ 

“Many  of  the  establishment  and  servants  have  been 
variously  affected — and  Mr.  McGill  ha*  not  escaped — the 
deleterious  effects  of  the  water  which  is,  1  presume,  the  cause 
of  the  most  of  our  richness  ”-  ... 

Six  weeks  later;  ‘‘The  weather  had  become  unfavourable 
for  observation,  for  the  dry  dust  on  the  surface  of  the  Rimn 
and  its  neighbourhood  was  raised  in  clouds  by  light  winds, 
and  when  disturbed  by  a  strong  breeze  it  did  not  subside  for 
days.  ...  Having  completed  the  observations  at  Khanmir — for 
the  dust  did  not  make  way  freely  over  the  hilly  country  to 
the  north  of  Monabu1 — 1  had  6et  up  the  instrument  at  Rais- 
mara,  a  bleak  island. ..on  the  Runn,  but  I  saw  no  prospect  of 
taking  the.  observations  satisfactorily,  and  as  I  was  still  under 
the  effects  of  my  late  illness,  ...  I  could  not  contemplate 
another  profitless  month  of  April.  ...  I  determined  therefore 
to  postpone  further  operations  for  the  present. 

I  took  our  supplv  of  water  for  Kaisinara  from  Khanmir, 
about  a  distance  of  14  miles  for,  though  1  had  water  brought 
also  from  the  Kathiwar  coast,  it  was  hardly  palatable  enough 
for  drinking,  while  the  distance  it  was  brought  was  only. two 
or  three  miles  less”1  [60,  65/).  1 

1857,  after  taking  over  ch.  of  various  public  offices  at  Bbuj 
in  support  of  the  civil  power,  he  answered  a  call  for  engT.  help 
and  hastened  to  Dessa  in  Rajputana,  but,  arriving  there  on 
14th  Oct.,  was  too  late  to  acc.  the  mil,  column  advancing 
iDto  Jodhpur,  and  returned  to  his  svy.  party*  [141]. 

Oct.  1859,  obtained  SG.’6  somewhat  tardy  consent  to 
accept  call  from  Do.  Govt,  for  him  and  Haig,  his  Dewly 
joined  asst.,  to  join  Okhamandal  fd.  force,  where  Nasmyth 
comdd.  the  engrs.  at  siege  and  capture  of  Dwarka  fort  from 
the  “  Tagher  ”  insurgents’  [  500  ].  -  ■  • 

10-3-60,  handed  over  to  Haig,  and  sailed,  27th  from 
Bombay  on  furL,  the  SG.  commending  his  services  ;  “He  h»* 
distinguished  himself  In'  his  zeal,  judgement,  and  indefatig¬ 
able  activity.  His  abilities  are  of  a  high  order  and,  ...he 


‘  1  DDn.  44  [  105  ),  ChaDdna,  28-1-62.  * GR  Topo.  1865-6  (  appx.,  xvxii  );  21  -8-56.  *GR  Topo.,  1868-9  (  41).  •  4DDn- 

714  (  241  ),  to  SG.,  16-7-61.  1  DDn.  687  (  61  ),  30-7-61.  *se.  Cutch,  on  Little  Runn.  ’DDn.  720  (  114,  121  ),  29-2-4 

12-4-56.  *  GTS .  XXV  &  Syn.,  xxxm  (  viii — L  ) ;  So.  Prov.  Oaz.,  vru  (  595-7  ).  *  iisio.  Hisc.  D-6  ;  plan  of  town  A  fort  of 

Dwarka. 
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hM  Nimtxl  my  PtiUrfl  confidence.  ...  1  fnrusLi.th&t  on  his  return 
to  Indie  ho  may  bo  reappointed'*  [  382  ]. 

Furl.  extoDded  to  y.  ;  returned  June  1864,  to  assume 
ch.  Bombay  svy.  “After  about  a  year. ..again  -went  to 
Europe  on  furlough,  this  time  for  2  years,  of  which,  however, 
he  only  availed  himself  of  9  months.  On  his  return  he... 
served  for  about  6  months,  and  then  went  to  Australia  on 
leave. ..for  2  years  under  mo.M 

The  question  of  his  seniority  in  the  Dept,  after  return 
in  1867  was  referred  to  Govt,  who  placed  him  below  Basevi 
who,  though  4$  y.  his  junior,  had  actually  served  longer  in 
the  Dept.,  and  when  he  returned  once  more  in  1869  he  found 
himself  superseded  by  Hennessey.  The  SG.  could  not 
pupport  his  protest ; 

“Nasmyth  is  one  of  the  pleasantest  and  most  popular  of 
men,  a  kind  friend,  and  almost  universal  favourite,  but  it  is 
bis  misfortune,  partly  from  bad  health,  partly  from  other 
causes,  to  have  been  dissociated  from  the  operations  of  this 
Department  for  no  leas  than  7  years  out  of  the  10$  years  which 
have  elapsed  since  he  first  went  home  on  furlough  in  I860”1. 

1870,  again  took  sick  leave  to  Australia,  and  d.  there 
shortly  after. 

NICOLSON,  James  O(u)  chterlony  [  rv,  385]. 

Civ.  Asst.  gts.  ;  uncov. 
b.,  India,  c.,  1-3—19. 
d..  Upper  Norwood,  England,  25-1-69. 
Writer,  soo.,  Oct.  1835  ;  sas.  3rd.  cl.,  gts.,  1-9-36  ... 
senr.  1st.  cl.  Asst.  @  Rs.  259-12-3,  31-3—45  ...  Civ. 

2nd.  Asst.  gts.  @  Rs.  400,  1-11-54;  ret.  on  pension 
June  1866,  under  00.,  21-12—65. 

Son  of  Capt.  James  Nicolson  (  1788-1835  ),  Ben.  Inf., 
Hodson,  m  (  393  ),  inv.  1832,  who  m.,  Kama!,  20-4—18, 
Louisa,  dau.  of  Lt.-Col.  e.  w.  Butler  (  d.  1819  ),  Ben.  Art.  ; 
to  England  and  back  as  a  child,  to  live  in  Simla  whilst 
father.  Berved  with  1st  *Nassiri  Batt.,  Sabathu  it  Kotgarh 
[10,400.5].' 

.  1836-40,  Gt.  Arc  ;  1841-50,  Him.  coring.  and 
Calcutta  mertil.  eor.  [  14  n.5  ]  ;  Feb.  1845,  deputed 
to  svy.  Hooghly  k.  for  nvgn.  purposes  ;  minor  trgn. 
with  12'  theodolite  and  topo.  sketching  ;  svy.  from 
Nadia  junction  12  m.  9..  of  Kxishnagar  to  Kaukhali 
Lighthouse,  completed  May  1848  [  15  ]. 

Directed  to  leave  “nothing  to  conjecture,  ...  laving  down 
all  the  marine  marks,  etc.,*  as  well  as  creeks  anj  tributary 
rivers.  If... careful  to  sketch  in  the  country. ..so  as  to  re¬ 
present  its  cultivation,  gToves,  forests,  extent  of  inhabited 
sites  and  other  topographical  data,  we  shall  be  able  to  project 
his  work  on  a  large  scale  and  have  it  published,  ...  which... 
Cannot  fail  to  give  public  satisfaction  and  place  Mr.  Nicolson’s 
name  in  the  highest  rank  of  surveyors.  Extreme  accuracy 
and  completeness  are  the  grand  objects”1. 

Though  Nicolson  was  no  Bailor  and  had  a  very  rough  time, 
his  final  work  was  pron6uhced  “entirely  creditable”. 

Season  1848-9,  with-  Peyton  to  Tirhut  section  of  re. 
Long!.,  and  emp.  on  minor  trgn.  to  provide  points  for  rev. 
Burr  re.  [19,  296-7  ].  .  .  .  • 

1849- 50,  took  over  ch.  with  special  task  of  com¬ 
pleting  oberifl.  to  enow  peaks  which  Peyton  could 
not  combine  with  trgn.  ;  working  e.  through  Tirhut 
and  Purnea  from  Nov.  1849  to  Jan.  1850,  he  was 
remarkably  successful,  and  his  41  sharp  peak  (  h  )  ”, 
obsd.  from  6  stations  was  eventually  computed  as 
Pk.  xv,  with  height  29,002  [  85,  91-3,  96,  520  ]. 

1850- 2,  completed  n.  Parasnath  ser.  [  15-6,  288, 
361,  394  ],  and  then  started  Assam  longl.  handing 
over  to  Du  Vemet  Jan.  1853.  Took  over  ch.  again 
on  Du  Veraet’s  resgn.,  and  brought  ser.  to  Goalpara 
by  end  of  1856,  with  all  hie  aseta.  and  himself  broken 


with  malaria.  Relieved  by  I>ane  in  Jan.  1857,  took 
furl,  to  England  [  2,  5-6,  19,  29-31,  85-6,  100,  132, 

J55.  345.  3&9,  373.  4°3.  454.  4&S  ]•  1 

The  me.  granted  in  Darjeeling,  Aug.  1856,  describes  hiim 
as  typical  case  of  long  service  in  jungle  areas;  “He  is  "off 
temperate  habits  ;  is  stout,  and  has  the  appearance  of-a| 
man  who  has  been  long  resident  in  a  tropical  climate.  He 
has  had  five  severe  attacks  of  fever  ;  1st,  intermittent  fever 
contracted  in  the  Dhoon  in  1842  [461  ].  ...  5th.,  a  remittent 
fever  caught  in  Assam  on  16th  April  last.  ... 

“He  has  now  partially  recovered  his  strength,  and  suffers 
very  much  from  nervousness  and  low  spirits,  ...  vertigo,  and 
loss  of  memory.  He  is  unable  to  apply  himself  to  stndy, 
and  finds  it  totally  impossible  to  make  the  calculations... 
necessary  in  his  work.  He  has  taken  more  or  leas  mercury 
during  each  attack  of  fever,  consequently. -.there  is  a  scorbutic 
tendency  in  the  system”*  [  415  ]. 

do.,  8-9-58,  on  return  from  furl.,  posted  to  No.  2  Orissa 
topo.  Bvy.  taking  ch.  from  Depree  28-12-58;  remained  with 
party  after  Depree's  return  in  18G0,  and  much  distressed  at  not 
receiving  another  ch.  [  174-6,  387,  408  ]. 

1861-3,  to  ch.  No.  1  Astr.  Party,  fixing  positions  of  Port 
Blair,  Cocos  and  Preparis  Is.  to  north. 

1S63-6,  emp.  in  ch.  Waste  Lands  svys.,  Lower  Assam 
and  Cooch  Behar,  and  tempy.  ch.  Khasi  Hills  topo.  svy.  ; 
closed  work  June  1866 — final  report  4th  June — aod  ret.  on 
pension  sanctioned  21-12—65,  “with  broken  health,  reduced 
by  the  hardships  of  a  fever-stricken  tract”4. 

OAHLES,  Richard  Edward.  Ben.  Inf.  <fc  sc. 
b.  21-2-29.  d.  22-10-91. 

Ens.  11-12-47  ...  Lt.-Col.  11-12-73 ; 

ret.  as  Col.  1-8-77. 

Son  of  Lt.-Col.  Oakes,  E.  Dereham,  Norfolk. 

Dec.  1853,  on  Pegu  Svy.  [  193-6  ]. 

8—4—58,  appd.  Asst.  Rev.  Survr.  and  posted  to 
Donald  Vanrenen’s  party  at  Nagpur,  taking  over  ch. 
8-2-59  ;  moved  party  to  Jubbulpore  20-11-60  [  263, 
396,400]. 

Continued  in  ch.  cr.  rev.  svys.  Cbhindwara,  Betul,  Raipur, 
with  furl.  1 862—4  ;  1870-2,  till  tr.  1874  to  cadi.  svy.  Shahabad  ; 
1875-6,  in  ch.  w.  Son  irrigation  svy.  ;  1876,  furl,  pending  ret. 

OUCHTERLONY,  John.6  Mad.  Engrs. 
b.  1813  ;  bapt.  15-4-13. 
d.,  Ootacaraund,  22(  29  T  )— 4 — 63 . 

2/Lt.  14-6-32  ...  Lt.-Col.  18-2-61. 

Son  of  Wm.  Ouchlerlony,  merch.,  trading  with  Russia, 
and  his  wife  Henrietta  Charlotte  Row  ;  bro.  to  James  Ouchter- 
lony,  MGS.,  at  one  time  Judge  at  Ootacaraund.  • 

m.,  Colombo  6  4  41,  Alice  Trevor,' daU.  of  Sir  Thos.  Edw. 
Tuxton,  2nd  Bart.  ;  she  d.,  Winchester,  6-5-1915,  aged  87. 

Conolly  (  100/161  L  Oriental  scholar  and  intpr.  in  Tamil  ; 
auth.  oi~  The.  Chinrn  If  ar,  London,  1844,  written  as  actg. 
engT.  “at  the  new  settlement  of  Hongkong”;  Described  by 
Cal.  Rt t.,  I  (  152-88  ),  as  “the  work  of  a  highly  intelligent 
and  candid  mind,  feeling  sensibly  the  irksomeness  of  official 
restraint,  but  complied  to  submit  to  it”. 

17_7_35f  appd.  asst,  on  construction  of  anicuts  [  1  :  95 
n.6  ]  ;  1840-2,  with  expn.  to  China  [  rv,  260  ]. 

moo.  28-3—44,  appd.  to  ch.  rev.  Bvy.  in  Nilgiri  Hills 
[  8,  179-80,  400  ].  Obtained  instne.  from  SG.  re¬ 
garding  evy.  methods  which  were  found  too  elabo¬ 
rate  for  the  simple  work  required  [  281-2,  285,  297  ]. 

After  completing  rev.  svy.  scale  1000  ft.  to  inch 
with  memoir  for  Rev.  Dept.,  extended  topo.  svy. 
with  J-inch  reduction  for  SG.  [  279.  29°.  3^3.  42I_J- 
At  end  of  1852,  reverted  to  engr.  dutieB,  and  much 
to  SG.’b  regret  the  Bvy.  was  closed  down  [  383-4  ]• 


"  :  '  '  1  DDn.  7  (  243-6  ),  SG.  to  Mil.  Dept.,  27-10-60.  »  DDn.  515  (  83  ),  SG.  to  Peyton  27-2-45.  1  DDn.  703  (  50  ),  from 

Qt.  Aast.  Snrg.,  30-8-56.  lOR.  Rev.  LP.  1864-5,  Vaurcnen,  11-12-06.  *not  James  aa  m  J.  J.  Cotton  (  281/1607  ). 
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PEMBERTON,  Jameo  Jeremiah  [  rv,  460  ]. 

"  .  Civ.  Rev.  Survr.,  unoov. 

b.,  England  or  Ireland,  1801/2. 
d.,  Darjeeling,  21-4-60,  aged  68. 

BubAsBt.  Rev.  Bum.  @  Rs.  60,  1-6-35  ;  Asst.  Rev. 
Buvr.,  @  Ra.  250,  1-8-38 ;  Rev.  Survr.,  @  Re.  626,  1-10-48, 

Son  of  clergyman  ;  claimed  by  Henry  Lawrence  [  rv.  452-4  ] 
aa  school-fellow,  possibly  private  sch.  at  Clifton. 

Portrait  from  boo.  colln.,  [  pi.  25  ]. 

m.,  Allahabad,  16-10-38,  Arabella  Eliza,  vrid.  of  Daniel 
Permien,  ech.  mi. ;  a  Bon,  H.  L.,  was  appd.  subasst.  rev. 
survr.,  20-12-56;  another  Bon,  James  Stuart,  b.  8-6-43,  pr., 
Patna,  joined  Rev.  Svy.  6-10-60,  and  m.,  Allbd.  24-12-80, 
Gert.  Margaret  Genevieve,  dau.  of  Thos.  Willes,  of  Allbd. 

arrd.  India  1823,  having  enlisted  in  60th  Et.  23—6-23;  tr. 
as  corpl.  to  2nd  Ft.  (Queen’s)  18-1-25,  but  reduced  to  pr. 
in  July. 

]_6_35;  joined  rev.  svy.  Farrnkhabad  under  Lawrence, 
taking  furl,  from  regt.  at  Bombay  ;  30-6-36  purchased  disch. 
for  £  10  [  rv,  390,  460  ;  v,  442]1. 

1-7-45,  from  BS3t.  with  Bhagalpur  rev.  svy., 
relieved  Fitzpatrick  in  ch.  Pumea  rev.  svy.  ;  re¬ 
tained  this  ch.  till  death,  moving  in  succession  to 
Malda,  Rajshahi,  Pabna,  Rangpur,  Dinajpur  [  6, 

241-6,  253,  296,  299,  313,  433-4.  452.  455  ]■ 

A  capable  rev.  Bum.,  whose  party  maintained  excellent 
record  of  good  work,  the  only  occasion  of  his  meeting  Govt, 
disapproval  being  when  a  boatload  of  Govt,  property,  incl. 
svy.  records,  tents,  and  insts.,  was  lost  in  storm  on  river 
between  "Commercoliy  and  the  Dewangunje  Thannah.  ... 
Mr.  Pemberton  was  deserving  of  censure  for  a  direct  infringe¬ 
ment  of  rule  of  the  Department  which  enforces  the  adoption 
of  land  carriage  whenever  practicable”*  [  372  ]. 

Three  mru.  -after  his  death  his  wife  wrote  from  27  Devon¬ 
shire  Place,  London. 

PEYTON,  John  [in,  494-5  :  rv.  460-1  ]• 

Ch.  Civ.  Asst.,  gts.  ;  unoov. 
b.,  India,  c.  3-6-04. 

Sub-Asst.,  cts.,  1-10-23  ...  Dep.  Compr.,  18-1-32  ... 
Ch.  Civ.  Asst.,  @  Rs.  600  pm.,  18-6-49  ;  ret.  10-4-56. 

Eon  of  Wynne  Peyton,  Eupt.  Surg.  Mad.  Med. ;  uncle  to 
James  Peyton,  appd.  sub  asst.  Hdbd.  topo.  svy.,  '1-8-47 
[  414,  428/432  ). 

1833-43,  with  Gt.  Arc  and  SG.’s  fd.  hdqrs.  [  81  ]  ; 
Sept.  1843,  with  SG.  to  Calcutta  ;  19-10-44,  assumed 
ch.  Calcutta  Merdl.  ser.,  and  after  closing  nr.  Sona- 
khoda  base,  marched  party  to  recess  at  Benares, 
7-7— 48  [  15,  126,131,361/].  Rewarded  by  promotion 
to  Ch.  Civ.  Asst,  to  fill  vacancy  caused  by  ret.  of 
Joseph  Olliver  in  1842  [  345,  402,  510  J. 

184  8-9,  emp.  party  on  section  of  me.  Longl.  ser., 
between  Chendwar  and  Maluncha  ser.  through 
Bhagalpur  and  Purnea  dists.,  hut  unable  to  get  obsns. 
to  snow  peaks  that  were  carried  out  by  Nicolson  the 
following  season  [  17,  19,  82,  84-5,  155.  3^9,  5J9  ]• 

Oct.  1849,  tr.  to  Debra  Dun  to  work  on  gts. 
comps.  [  343  ]  ;  1850-1,'  with  Rerrny  revised  w. 
section  of  Kl.  Long!.,  coring.  Gt.  Arc  with  Ranghir 
eor.  [  16,  21,  86,  90,  92,  460,  523  ]. 

Jan.  1852,  assumed  ch.  E.  Coast  ser.  at  Cuttack 
[  26-7,  71,  73,  109,  127.  153.  367.  373.453.  465  ]  hand¬ 
ing  over  to  Strange  10-4-56,  to  ret.  on  full  pension 
Rs.  300  pm.  which  for  service  less  then  35  y.  required 
cert,  from  Med.  Bd.  "  ‘ 


X>U.  at  A,U  LWVUh 


diaqualified  from  impaired  vision,  and  a  general  break  n  iyT 
constitution He  himself  referred  to  ”  repeated  attacks  f 
fever  in  its  worst  forms— pulmonic  attack. ..from  which  110°*' 
suffered... — nor  have  I  eveD  escaped  the  ferocity  of  wild  beast? 
having  been  left  for  dead  od  ODe  occasion  by  a  panther wbih 

suddenly  sprung  on  me  and  struck  me  down  [13  ] _ the  effect* 

of  all  which  are  too  apparent  in  the  enfeebled  and  emaciated 
body  and,  added  to  the  continued  strain  on  the  eyes  by  the  use 
of  powerful  glasses  and  microscopes. ..my  sight  h«.  also  bernT 
materially  injured  and  weakened”*.  ;  :  .  _ 

In  farewell  order  SG.  acknowledged  “his  long,  faithful,  and 
valuable  professional  services,  as  well  as  his  honourable  eon 
duct,  upright  principles,  and  amiable  social  characteristic* 
[414-6,420]”*.  Painted  Waugh’s  portrait  [  541  ] 

His  value  to  the  Dept,  had  becD  the  greater  since  he  bad 
been  brought  up  by  Everest .  in  the  highest  standards  of 
geodetic  precision  both  as  obsvr.  and  compr.  [  10,  394  ]  n.- 

After  ret.  lived  for  a  few  months  in  Dehra  Dun  before  leav¬ 
ing  to  settle  in  England-  -  -  ' 


PRATT,  John  Henry.  Archdeacon,  Calcutta/ 

b.  1808/9.  d.,  Ghazipur,  28-12-71,  in  63rd.  y> 

mi.  in  old  Missy.  Ch.  &  Cath.  Calcutta.': 

Asst.  Chpn.,  sic.,  19-1-39  ...  Achdn.  6-10-49.  ^ 

Son  of  Rev.  Joaiah  Pratt,  Sec.  of  CMS.,  London  ;  vicar  of: 
St.  Stephen’s.  , 

ed.  Oakham,  under  Dr.  Doncaster  ;  adm.,  1829,  aged  20^. 
GoDville  &  Caius  Coll.  Cambridge  ;  3rd  Wrangler.  .  - :  -J 

m.,  Bhagalpur,  6-3-50,  Hannah  Maria,  dau.  of  Geo.-r 
Francis  Brown,  bos.  ;  she  d.  28-11-1915. 

ma.  1836  ;  TBS.  ;  mathn.  ;  auth.  of  papers  on  geodetic  and  . 
geophysical  subjects,  1855-66,  pub.  in  Phil.  Tram.-,  ££.' 
Progs.  ;  Phil.  Mag. :  -1 lathi.  Prepits,  j 1]  il tchl.  Philosophy,  -fr 
Markham  ( 140  ) ;  DNB.  ;  DIB.  ■  ASB.  Progs.,  1 855  (  88-9 
1865  (  88  )  1872  (  22  )  JASB.  xxvn  (  201-13  ) ;  xjrrm  (  22-7, . 
310-6  )  ;  xxix  (  266-74  ;  xxxi  (  646  )  ;  xxxrv,  n  (  34  ) ;  ASB.*, 
Index,  1884  ;  Blunt  (  200-1/805  ) ;  Evan  Cotton  (  638  ) ;  Timts) 
2  &.  29-1-72  ;  Kalure,  8-2-72  (  291  ) ;  Larousse  ;  Al.  Cantab.;: 
Stokes’  Bch.  Regr.  (  1  );  portrait,  OBO.  Museum. 

arrd.  India,  183S  ;  later,  Cbpn.  St.  Paul’s  Cath.,  Calcutta/^. 
1853,  during  visit  to  Munsoorie  on  dioceean  duty 
was  consulted  by  SG.  on  subject  of  Him.  Attraction,' 
and  taken  to  summit  of  Banog.  Became  greatly 
interested  and,  being  gifted  mathn.  and  imaginative 
thinker,  made  notable  contribution  to  this  branch 
of  geodesy  [  93,  136-7,  53°,  541  ]• 

Made  calculations  of  probable  attraction  from 
known  orography  of  Himalaya  ;  Lad  long  corr. 
with  Waugh,  Tennant,  Airy,  and  others.  Wrote  to 
Waugh,  4-2-56,  from  Lausanne,  ref.  “paper  lately 
printed  in  the  Phil.  Trans,  on  Himalayan  Attrac¬ 
tion  about  which  I  wrote  to  you. ..in  Sept.  1853,  from' 
the  Cape  of  Good  Hope.  ...  I  hope  to  forward  a  copy 
of  a  second  paper.. .together  with  some  observations 
on  a  paper  of  Mr.  Airy.  ...  ' 

“As  the  Bubject  is  of  importance,  I  am  anxiouB  to  pursue 
it...  as  loDg  as  my  holiday  lasts,  which  is  till  the  end  of  this 
year,  as  I  hope  to  be  back  in  Calcutta  in  November  next.  _ 

I  am  anxious  to  have  your  opinion. ..whether  I  have  assigned  a 
reasonable  height  to  the  masses  into  which  the  Himalayas 
are  supposed  to  be  cut.  ...  I  enclose  a  diagram”.  Hennessey 
suggested  that  he  should  consult  the  atlas  sheets  lying  with 
John  Walker  in  London*.  .  ...  ..  ^ :  -  >r 

Writes  to  Tennant,  who  had  disputed  some  of  his  dednn 
tions,  telling  of  discussions  with  John  Boileau  [rv, .422-3]; 
“Mr  Airy  has  been  surprised  at  the  large  amount  of  deflexion 


*  TBO.;  pin.  Rolls,  2nd  Ft.,  wo.  12  (  2032,  2013  )  ;  Disch.  Regr.  wo.  25  (  3245  );  disch.  cert.  Bbewing  birth  etc.,  destroyed 
by  fire.'  *bbc.,  11-10-65  (  17-20).  *DDn.  687  (  44  ),  to  6Q.,  7-9-55.  ‘do.,  10-4-56  ;  DDn.  678  (  16).  ‘DDn-  32 

(  31-3),  to  SG.  '  "  ’■ 
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in  India.  He  does  not  call  In  question  the  correctness  of  my 
Traits,  ...  but  he  suggests  that  another  cause  may  be  in 
operation,  viz.,  a  deficiency  of  matter  below  (he  mountain 
ta*A*n*  '■•srhinb  would  have  a  contrary  atTsst  ton  the 
plumbline.  ... 

"Thore  are  two  unknown  quantities  in  the  problem  of  the 
figure  of  the  earth  determined  geodetically.  ...  1st.  The 
deflection.. .owing  to  local  attraction.  2nd.  The  deviation 
. — of  the  form  of  the  surface  which  may  be  under  examination — 
from  the  spheroidal”1. 

Pratt’s  major  contribution,  to  the  subject  was  that 
the  deflection  calculated  from  the  known  distribu¬ 
tion  of  mountain  mass  was  much  greater  than  that 
actually  observed,  from  which  he  deduced  the  theory 
of  Isostnsy  associated  with  his  name  [  136-7  ]. 

PRATT,  Robt.  Torrens.  HM.  84th  &  69th  Ft. 
b.,  Meerut  7-10-34.  d.,  Ireland,  2-8-67. 

Eds.  8\th  Ft.,  ll-4>-52  ...  Capt.  84th  Ft.,  24-8-58  ; 

8  to  69th  Ft.,  11-11-58. 

Son  of  Lt.  Col.  T.  S.  Pratt  km.  26th  Ft.  ob.,  A  Arm  hie 
wife. 

1857-8,  at  relief  <fc  capture  of  Lucknow. 

1858,  appd.  Dep.  Supt.  2nd  cl.,  Madras  Svy.  ;  Kistna  4 
Masulipatam  1 85S — G 1  [280,301]. 

PRESCOTT,  Cyril  Jackson.  Bo.  Inf.  <fc  sc. 
bapt.  31-8-24.  d.  2-9-93. 

Ens.  1 T—  1  — 4 6  ...  Lt.-Col.  17-1-72  ;  ret.  1-4-76. 

Son  of  Rev.  John  Prescott,  vicar  of  North  Somereotes, 
Lines.,  and  Eliza  his  wife,  dau.  of  Thos.  Philips,  of  Louth, 
m..  6-5-45,  Harriet  Ann,  dau.  of  Comdr.  G.  Tupman.  as. 
11-9-50,  appd.  Asst.  Rev.  Survr.,  Ahmednagar  29-9-55, 
Hep.  Supt.  ;  26-9-59,  Supt.  Gujarat  Rev.  Svy.  ;  furl.  1860-2 
and  1870-1  [  398,  301  ].  JO  Cal.  (422),  memo,  on  Rev.  Svy. 
H.  Drv.  Bo.  Presdcy.  1873. 

PRIESTLEY,  Fredrick  John  Blakiston. 

bm.  74th  Highlanders  <fc  Mad.  sc. 
b.  29-8-19.  d.,  Bath,  17-1-94. 

Ena.  82nd  Ft.,  2-3-38  ;  to  25th  Ft.,  May  1838  to  i-pay 
aa  C-apt.  ,  21-5-53  ;  Capt.,  74th  Ft.,  23-7-54  ;  ...  Maj.  mso. 
18-2-60.. .Bt.  Col.  2-3-69  ;  ret.  July  1876. 

b.  at  Burgbfield  Ho.  pr.  co.  Berks  ;  pr.  kin  to  Maj.  Edw. 
Jonathan  Priestley,  not  in  regt.  army,  K.B.,  DIO.  Constabu¬ 
lary,  Dublin  Castle,  who  witnessed  his  marriage. 

m.,  Ennis,  Co.  Clare,  6-4-52,  Amelia  Priestley,  dau.  of  Mr. 
J.  Millar;  aeon,  Fred.  Joseph  Blakiston,  waa  b.,  Ootaca- 
mund,  18-4-58,  and  eomnd.  in  &m.  17th  Ft. 

Ed.  BMC.,  Sandhurst.  Boase  ;  Times,  20-1-94. 
22-2-53,  appd.  to  rev.  Bvy.  S.  Arcot  DiBt.  ;  18-8-57, 
1st.  Supt.  Mad.  Rev.  Svy.,  holding  post  till  ret.  from 
Bvy.  1876  [  8,  279-80,  401,  411,  503  ]. 

RADHANATH  SICKDHAR  [  rv,  461-2  ]. 

Chief  Computer, 
b.  Oct.  1813,  Sikdarpara,  Jorasanko,  Calcutta, 
d.  17-5-70,  Gondalpara,  dist.  Hooghly. 

Compr,  sgo.,  20-12—31  ;  sas.,  gts.,  3rd.  cl.,  7— 6-32. ..2nd. 
Prcpl.  SAS.  @  Rs.  350  pm.,  22-7—44  ;  Ch.  Compr.,  31-3—45; 
ret.  15-3-62  [rv,  339,  371  ;  v,  333,  356,  320,439]. 

8on  of  Titu  Ram  Sikdar,  Brahman,  and  elder  bro.  to 
Srinatb,  appd.  compr.  25—1-38  [  341,  356,  360].  Kedamath, 
eon  of  Srinnth,  d.  Nov.  1936,  leaving  a  g.  son,  Satyon  N. 
Mukorji,  attorney  of  High  Court,  Calcutta. 

.Portrait  [pi.  27  ]  from  original  in  oils  with  the  family, 
ed.  1st,  at  ech.  of  "Feringbee”  Kama]  Bose  at  48  Chitpore 
Rd. ;  adm.,  1824,  to  Hindu  Coll.,  riaing  to  let  cl.  by  1832. 
rn  as.  1853. 


Biog.  nolee  by  Jogeeh  Chandra  Bagal,  Modem  Rev.  1933, 
April  (  457-60  )  ;  Sept.  (  291-2  )  ;  Prabasi,  Aug.-Sopt.,  1932; 
Dtth.,  iv,  Nov.  1936  ;  ( Calcutta  periodicals  ). 

Aulh.  of,  or  contributor  to,  soveral  deptl.  technical  pnbna. 

Oct.  1832  to  July  1833,  with  Waugh  &  Renny  on  march, 
via  Amarkantak  to  Gt.  Arc  through  Gwalior  [  rv,  270=0!]. 
From  1833  with  SG.’a  fd.  hdqra.  Gt.  Arc  and  Halhipaon,  <fn 
comps,  and  fd.  work  [  336  ]  ;  Oct.  1843  with  Everest  by  bolt 
to  Calcutta  ;  Oct.  1844  with  Waugh  to  Allahabad  in  ch!  fd. 
comps.  [341,  302  ]. 

On  De  Penning’s  death  March  1845,  succ.  as  Ch.  Compr., 
remaining  with  fd.  hdqra.  ;  from  Oct.  1846,  with  fd.  hdqra.  to 
Dinapore  holding  ch.  during  SG.’b  absence  in  Darjeeling  with 
Regtr.  One  month’s  leave  to  Calcutta  reporting  to  DSG.  12th 
July  1847  [  127,  331  ]. 

2-9—47,  on  receipt  of  orders  to  surrender  ch.  of  fd.  office  to 
Webb,  Regtr.,  submitted  reegn.,  but  withdrew  thieon  Waugh’s 
remonstrance  of  8-2—48.  Dec.  1847,  moved  with  fd.  offioe 
from  Digha  Ghat  to  Dehra  Dun,  a  4  mo.  journey  [  331  ]. 

At  end  of  1848,  SG.  decided  to  concentrate  compg. 
section  at  Calcutta  ;  Radhanath  and  4  compre.  left 
Dehra  at  end  of  Jan.  1849  and  reached  Calcutta  by 
boat  on  2nd  May.  Came  under  orders  of  Thuillier 
as  DSG.  though  corresponding  direct  with  Waugh 
as  sts.  re  comps.  [  71,  354-5,  372,  501  ]. 

Major  work  of  Calcutta  office  was  now  the  closing 
of  comps.,  distribution  of  errors,  and  completion  of 
prof,  reports  of  subordinate  merdl.  ser.  of  ne.  Quad. 

[  126-8  ]  and  of  Bombay  trgn.,  so  far  available.  A 
report  on  the  work  completed  since  May  1849  was 
submitted  by  Radhanath  in  1856  ;  this  contains  no 
ref.  whatever  to  kb.  Long!,  ser.  or  obsns.  to  snow 
peaks  which  were  dealt  with  by  section  at  Dehra  Dun 
under  Hennessey.  This  is  of  particular  interest  in 
view  of  suggestions  that  have  been  made  that  Radha¬ 
nath  was  responsible  for  deducing  height  of  Mt. 
Everest  [  iv,  462  ;  v,  90,  343  ]. 

An  important  part  of  bis  duty  was  supervision  of  comps, 
carried  out  by  fd.  parties,  and  notice  to  SG.  and  officers  in 
ch.  of  any  departure  from  established  rules  [  126-7  ]■ 

During  1849-50,  Radhanath  assisted  Tbullier  and 
Sinyth  in  preparation  of  Manual  of  Surveying  for 
India,  re  traverse  and  trig,  comps.  [  284  ]*.  In 
preface  to  1st  edn.,  1851,  the  authors  make  dug  ack¬ 
nowledgement  ; 

"  In  Parts  DU  and  v  the  compilers  have  been  very  largely 
assisted  by  Babn  Radhanath  Sickdhar,  the  distinguished 
head  of  the  Computing  Department  of  the  o.T.s.  ...  It  would 
be  difficult  for  the  compilers  to  eipreas  with  sufficient  force 
the  obligations  they  thus  feel,  ...  not  only  for  the  portion... 
which  they  desire  thus  publicly  to  acknowledge,  but  for  the 
advice  so  generously  afforded  od  all  subjects  connected  with 
his  own  department  "*  [  283  ]. 

This  acknowledgement  was  reproduced  in  the  2nd.  edn.  of 
1856,  but  was  omitted  in  the  3rd  edn.  of  Sept.  1875,  in  which 
though  the  early  chapters  on  traverse  and  trgn.  appeared 
in  much  the  game  form  as  before  no  mention  was  made  of 
Radbanath’B  contribution. .  This  was  strongly  criticised  in  the 
local  press*  in  articles  and  letters  contributed  both  by  a 
serving  officer,  John  Macdonald,  and  by  Walter  Sborwil]  who 
bad  been  many  years  retired,  and  as  Macdonald  had  made 
unseemly  criticism.  Dot  only  of  the  prof,  character  of  this 
3rd.  edn.,  but  also  on  the  SG.  and  the  Govt,  of  India,  bgj 
was  sharply  reprimanded  and  reduced  in  seniority  [  312  ]. 

Besides  routine  work  Kadhanath  was  engaged  dur-~ 
jng  1850-1  on  A  Set  of  Tables  for  facilitajing  the 


*DDn.  32  (  102-5  ),  to  Tennant,  Calcutta,  21-2-57.  "  DDn.  474  (  285  ),  DSG.  to  SG.,  9-5-50.  » Tbuillier  &  Smyth 

(  viii ).  *  Frirnk  of  India,  6-9  &,  11-11-76;  Govt.  Gaz.  16—10-76. 
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Computation*  -of  a  Trigonometrical  Survey  and  the 
Projection  oj  Maptjor  India  [1233,  "based  on  formula 
authorized  by  Everest,  and  in  some  cases  modified  by 
Waugh  or  Radhanath  himself!  Though  Ra&hanath’s 
early  mathematical  education  had  not  been  -wide  he 
had  the  advantage  of  sound  training  in  fundamental! '7 
principles,  and  readily  absorbed  everything  that 
Everest  passed  on  to  him.  '  . »  . 

His  first  edn.  was  printed  in  Calcutta  during  1851 
and  comprised  Tables  1  to  xrvn,  with  details  of  the 
formulao  on  wliich  they  wore  based,  27  pages  in  all.' 
2nd  edn.,  known  as  Auxiliary  Table*,  36  Tabloe  in 
119  pp.,  was  prepared  and  issued  at  Dehxa  Dun  by 
Hennessey  in  1868  [  10,  122-3  ]- 

On  tr.  to  Calcutta  in  1849  Radhanath  lost  the  one-third 
up-country  increment  od  permanent  Balary-of  Rs.  400 
■which  Dp  Penning  had  drawn  in  addn.  to  Madras  pension 
[  iv,  4303.  EG.  strongly  supported  liis  appn.  for  an  incre¬ 
ment,  pointing  out  Iur  work  on  the  new  Depth  Tables,  and 
the  special  studies  of  his  leisure  "horn*.  “I  have  made  my- 
eelf  acquainted  ”  he  writes  **  with  the  moet  approved  modern 
works,  English  and  Breach,  on  the  subject  of  Geodeeie 
[including  Puissant’s  work  of  1842],  and  such  "branches  of 
pure  and  mixed  mathematics  as  are  connected  therewith, 
never  sparing  time  nor  expense”1-  -  • 

Waugh  urged  his  gTeat  value  to  the  Dept.,  and  the  danger 
of  losing  him.  Ho  had  “for  some  time  past  been  using  his 
interest  to  find  other  employment,  and  inter  alia  he  came 
forward  on  a  late  occasion  as  a  candidate  for  the  native 
magistracy  of  Calcutta  [  rv,  461 ;  v,  4463- 

“The  qualifications. ..of  Chief  Computer  are  very  rare,  and 
his  loss  would  be  much  Pelt,  especially  in  the  present  stage... 
when  so  much  work  has  been  done  in  the  field  and  is  being 
brought  up  in  office.  ...  I  am  naturally  anxious  that  services 
of  a  person  so  well  trained... should  not  be  lost.  ...  This  ie... 
a  case  of  long  continued  exertion  in  an  arduous  profession, 
unremitting  self  cultivation,  and  professional  merit.  The 
masterly  character  of  the.  papers  contributed  by  him  to  the 
Manual  of  Surveying  ba6  been  favourably  acknowledged  in 
the  Calcutta  Review,  as  well  as  the  remarkable  purity  of  his 
style  of  writing,  and  severe  accuracy  of  his  language.  ...  He  is 
without  doubt  the  most  scientific  native  India  has  produced.  ” 

Govt,  considered  that  salary  of  Re.  400  pm.,  was  suffi¬ 
cient’,  but  increment  was  not  Jong  delayed.  On  rett.  of 
Vincent  Rees,  IkadhaDatb  was  appd.  to  ch.  of  soo.  Obey. 

9- 10-52  and  this  carried  an  addl.  salary  of  Rs.  200  and 
eDtaUcd  the  regular  obsn.  of  Time  and  daily  signals  to  Bt. 
Wm.  [  140-1,  355]. 

Id  the  course  of  these  duties  "Radhanath  was  led  into 
unfortunate  disputes  with  Thuillier  t-o  whose  direction  he 
was  at  first  reluctant  to  submit.  The  intervention  of  the  6G., 
however,  brought  his  full  apologies  and  acknowledgement  of 
the  DSG.’s  rightful  authority.  Radhanath  had  rteented  what 
he  considered  interference  with  prof,  work  ;  the  DSG.  thought 
only  of  the  successful  working  of  the  signals3  [  537]. 

Though  Radhanath  and  bis  Calcutta  section  had 
no  share  in  tbe  computation  of  obsns.  to  Mt.  Everest 
and  other  anow  peaks,  he  was  constantly  consulted 
by  Waugh  regarding  refraction  and  the  formulas  for 
vortical  angles.  To  his  reference  regarding  tbe  name 
Mt.  Everest  and  height  29,002,  Radhanath  expressed 
his  “gratification  at  the  highest  snowy  peak  known 
in  the  world  being  named  after  Col.  Everest,  our 
late  master.  At  the  Bame  time... it  would  have  been 
more  natural  if  the  local  name  was  adopted".  Waugh 

•DDs.  570  (  1  ),  Radhanath  to  6G.!  1-3-52.  *  DDn.  M2 

664  (  245  ),  DSG.  to  SG.,  19-9-58  ;  (  303  ),  Radhanath  to  DSG., 
671  (  84  ),  SG.’s  reply,  25-8-56.  ‘  DDn.  670  (  61  ),  30  1  0-65. 

10- 9-58  (  para  25  ).  7  DDn.  34  (  32  ),  to  srs.,  12—6-61. 


replied  that 
it  can 


that  "“if  it  has  a  local  name,  which  is’&otibLfrh*"' 
only  be  ascertained  by  fcrayeUmg* -toTtn  ruSAp**" 
bourhood  in  Nepal,'  which  is  'a  jpolrtioa] 
f  90,  94-6,  135  J  : "  -  . 

Xn  Oct.  1855,  Radhanath  thanked  Waugh  lorlii Hrur 
Mm  forward  for  increase  to  Ra.  600  pm-,-thesamh  milxxjiit'rt 
for  the  Ch.  Civ.  Ansi.  [  403},  which  vraa  not" wpprored.-'Hirf 
oompiained  of  having  "bean  out  of  health  ;  "Par  Cbelail 
or  three  years  1  boon  constantly  talking  of  going  to  England ^ 
bat  have  not  op  to  this  moment  aoriously  entertained  th*  - 
proposition.  ^  The  consideration  which  has  prevented  msm  -4»  1- 
the  coat  of  living  and  travelling  in  England,  which  T  Kara  ,' 
heard  is  veiy  hbavy;  In  1860—1  shall  be  quite  delighted  to^ 
accompany  Htb.  Wangh  and  yoaraejf  to  England.  _t.  h" o'  ^ 
long  preparation  will  be  regtnrod ;  "in  throe  moofba  thnahlwj 
will  be  able  to  make  all  the  nooeesaiy  arrwogmxtmta'TTr' if —  c 
He  discussed  the  proepocta  of  the  DaJrxrtta  moony  xriailwfl* 
and  the  effect  of  export  of  all  Tor.- -“In  ebewngwonee 'of  Sh*7? 
high  prioe  or  monoy  I  have  not  been  able  to  rrwliae  inndh  km. 
the  way  of  profit  from  my  transaction  with  the  RaraTUxar D 
property*”.  In  Aug.  1858,  he  waa  reading  in  the  MeAle-roC,, 
hood  of  Chandemagore,  travailing  by  train  to  and  from  oSoi.x' 
In  1862  he  bought  a  “gardnn  bouse”  in  Gonda}par*.Vh«w  y- 
the  jute  mills  of  that  name  are  cor  «5  tasted*,. 

After  Waughs  rett.  in  M&roh  1M1,' WaSer’i*^ 
came  srs.,  and  arranged  oonoentrstion  of  aD  oompml-viJ 
at  Debra  Dun  [  356,  417  ] •  " .  Rsdhanktb  took  oppariuA,, 
nity  to  rosn.  ;  “As  after  an  uninterrupted  and  prop's 
tracted  seryfee  of  almost  30  years  I  begin  ’ioT«a  xapi- 
health  and  Btrengtb  on  tbe  decline,  "it  d*  rpy 
on  completion  of  the"  work.’_to  undergo  tbs  usual  h 
medical  examination  "-with  a'A-ierr  -of  obtaining'ir 
superannuation  certificate’^ 

He  retired  on  pension  from  1 6—3—452  £  xuli  lySf-TclA? 

RENNY  (-TAtLYOURp.liomMX^^^ 

■  -  '-rr  3«LJBngr»rf 

b.  18-3-12..  d.^-3r8C.^A-|pt^s^^ 

2/Lt.  4— ll-29...Capt.  4— Tl-48  ;  roL 

~  ~  *.  28— 3 1  -W.  'A 

Son  of  Alexander  Renny-Taffyour  ( 1 775— IMS  ).  -bt  Berr^f,; 
field,  co  Forfar — who  added  surname  TaDyotrr  on  hia  m3thsc*B 
death  in  1800 — and  Elizabeth  bis  wife,  dan.  ai  Bir  Afwxf 
Ramsay,  Bart,  of  Halmain.  "7"  .-  '  "tA-  * 

ed.  Tours,  Franco;  Addisoomhe,  1826-S  ;  Chatham,  162^-^ 
31.  -  -•.X-'fi 

no.,  9-6—47,  Isabella  Eliza,  dan.  of  Ala],  Adam  Atklwoa 
of  Northumberland  ;  added  name  Tailyoor  16— 1 1— 49  [  Ip  fi-t. 
379  ].  Father  of  Henry  Waugh  and  Thoft-  Franck  Brace,  both 
re.  and  good  cricketers.  .The  latter  served  with  3B.  X,  • 
18SS-1929.  "u  '.}  ,-ji. 

Con  oily  (  88/170  ) ;  Markham  {  lOSxJ  ;  Hodaoq.  TT  J  2>0, 
604  )-  Wi--i  v.V 

Arrd.  India  8-3-31  ;  appd.  2nd  Aiwt.  ots.  2J-7-31 ;  «m. 
1832-42  on  Gt.  Arc  aDd  Amua  ser.  ;  1 842— 3,*Bndhoc  £20,  Jt^-. 

7,  109,  4*3,  4*6]-  ’  "••••  ’•  T 2 

1-10-43,  loft  Dchra  Dun  in  ch.  Malnncha  aer^btil  rooelrinf 
orders  on  march  to  join  Gough’s  army  "before  Gwalior haodao 
over  to  Clarkson  in  Dec.,  and  oorred  as  Bde.  Maj.  at  baUl*_ 
of  MSbarajpur,  29-12—43  [  12,  J4,  361—2,  3793-  r  '  *  —  p' 
Rejoined  party,  27-3-44,  in  Bantal  Rarganas,  bavinf 
reported  on  poor  proprcBS  of  Karara  »ea.  on  jotrmey  ao~m ^ 

[  TT,  463  ;  v,  101,530].  After  selecting  atatiou*  *.  -of  Bhb-. 


galpur  handed  over  to  Clarkson  1st  June  and  proceeded  ow 

furl  [  160,  163,  456]-  '  7  ‘ 

.  _  fliiv'bAp  .It v„»ia£  t- w 

(306  ),  EG.  to  Mil.  Dept.,  18-5-62  ;  n«o-,  2-5  -7-62.  ’’*>?*• 

14-10-58.  ‘DDn.  662  (  237  ).  Radhanath  U>  SG.  11-8^6 » 

*  jb  (  25  ),  to  DBG.,  8-8-68  ;  DDn.  664  (f£45),  DSG.  V>  B(V 
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RIVERS 


Whilst  in  England  emp.  on  comparison  of  the  Indian 
ttnndard  bars  with  national  standards,  bar  B  haring  bean 
Mint  to  fioutlLarapton  early  In  1 84-4  (  rv,  47-8  J. 

He  kept  close  touch  with  the  makers  during  construction 
of  the  new  24-inch  theodolites  by  Troughton  <t  Simms  and 
Henry  Barrow,  arranging  their  despatch  in  separate  ships, 
t  J53  j-  He  made  himself  “acquainted  with. ..progress  of  the 
English  Trig!.  Surrey. ..under  Col.  Colby,  and  haa...actirely 
engaged  in  railway  surreys"1. 

At  the  SG.’b  special  request  for  his  asstce.  at 
meast.  of  Sonakhoda  base-line,  he  sacrificed  a  month 
of  his  leave,  leaving  S’hampton  20-7-47,  and  travel¬ 
ling  with  his  lately  married  wife  overland  via  Suez. 
Arrd.  Calcutta  4th  Sept,  and  joined  SG.  at  Darjeeling 
1-11-47.  After  meast.  of  base-line  marched  up  to 
Debra  with  Waugh,  leaving  Pumea  29-1-48  and 
reaching  Debra  3rd  May  [  337  ]. 

1-8—48,  took  over  ch.  Maluncha  party  and  marched 
it  down  to  Sironj  to  start  Gt.  Longl.  ser.  across 
Rajputana  [  2,  37-8,  72.  98.  »3i  ”5.  132.  M9-5°» 

4 15,  532  ].  His  wife  and  her  companion  Miss  Caird 
accd.  him,  a  small  dau.  having  d.  in  Mussoorie  two 
weeks  after  birth  in  June. 

With  Strange  as  asst,  carried  approx,  ser.  a  full 
220  m.  and  completed  obans.  at  13  prcpl.  stations, 
spending  rains  at  Nimach  [  37—8,  loo,  376,  405  ]. 
Rivers  of  Bombay  party  had  joined  forfd.  season,  SG. 
hoping  that  he  would  profit  from  Renny’e  experience 
though  Rivers  did  not  appreciate  his  loss  of  independ¬ 
ence  [  56,  392-3,  inf.  ]. 

.  6-9-49,  handed  over  ch.  to  Strange  to  take  ch: 
comps,  and  fd.  office  at  Dehra..  The  Ch.  Compr.  had 
been  tr..  to  Calcutta  [341,  521  },  and  SG.  was  fre¬ 
quently  on  tour  [  337-8  ].  His  eldest  son  was  b.  at 
Mussoorie  9-10-A9. 

19-7-50,  appd.  Astr.  Asst.,  a  post  held  by  Wilcox, 
1832-6,  and  Waugh,  1835—43  [90,  127,  136,  341-3, 
379-80,394,501].  Held  SG. ’a  complete  confidence 
[  543  ]• 

Season  1850-1,  emp.  with  John  Peyton  on  re¬ 
vision  of  w.  section  of  ke.  Longl.  ser.,  coring.  Gt. 
Arc.  with  Budhon  and  Ranghir  ser.,  handing  over 
to  Peyton  at  end  of  Feb.  [  rv,  pi.  4  ;  v,  16,  21,  30, 
63,  86,  92,  153,  346  ].  His  2nd.  son  Edw.  Ramsay, 
was  b.  at  Dehra,  8-3-61. 

1851-2,  in  capacity  aa  Astr.  Asst.,  constructed  temporary 
obevy.  on  Banog  hs.  for  obens.  of  lat.  and  Himalayan 
attraction,  and  barometer  experiments  [90,  133-4,  53° ]•  ' 
Had  long  corr.  with  Mussoorie  Municipal  Comnrs.  and  Civil 
authorities  on  the  Svy.  claim  to  occupy  about  7  acres  at  the 
summit.  Instructed  young  officers,  inch  James  Walker,  at 
this  obsvy.,  which  waa  eventually  abandoned  as  being  too 
distant  for  constant  use  [  137-8,  539]. 

On  death  of  his  father,  18-11-49,  Benny  succ.  to  family 
eetatee,  Borrowfield,  co.  Forfar,  and  in  1851  warned  SG.  of 
wish  to  retire  at  close  of  fd.  season  1852-3,  but  sb  no  mil. 
officers  could  be  released  during  the  Burma  War  f  194-5  ], 
his  ream  had  to  wait  till  1-1-64.  He  sailed  from  Calcutta  a 
week  lator  with  wife  and  3  children  [  43,  339,  382,  399,  414 
n-3.  4*7  ]• 

In  statement  of  services  dated  1-1-60,  he  showed  date  of 
1st  eomn.  ss  12—6-29,  with  war  medal  for  service  at  Maharaj- 
ur,  “being  attached  to  the  cavalry  djv.,  under  M  Gen.  Sir 
oeeph  ThackweU  for  that  day,  and  his  services  acknow¬ 
ledged. ..in  despatches,  00.  00.  4^1—44  . 

1  DDn.  461  (  235-6  ),  Renny  to  India  Ho.,  27-3-47. 

4  County  Families,  1864.  1  later  No.  18. 


After  ret.  lived  on  family  estate  nr.  Montroee,  becoming 
JT.  and  PL.  of  Forfar,  and  comdg.  local  Volunteers.  Was  a 
keen  rifle  shot,  and  won  Queen’s  Cup  at  Wimbledon*.  Lost 
money  in  attempt  to  develop  clay  and  coal  at  Borrowfield 
and  moved  with  family  to  smaller  house  on  the  estate*. 

Compare  this  autograph  as  sd.  after  1849  with  th$  earlier- 
one  of  volume  rv,  p.  462.  •  -  .  :  . 


RIVERS,  Harry  [  rv,  464  ].  Bo.  Engrs. 

b.  Cape  Town,  4—12-21.  d.  4-12-88. 

2/Lt.  11-6-39  ...  Col.  24-10-64  ; 

ret.  as  M.  Gen.  14-4-65. 

Son  of  Harry  Rivers,  Civ.  Conr.  Twellendam,  Cape  Town, 
Si.  and.  Charlotte  Johanna  his  wife,  dan.  of  Pieter  L.  Cloete 
and  wid.  of  Col.  Ronald  Campbell. 

ecL  Addiscombe.  Conolly  (  106/115  ). 

go.  go.  10-6-42,  appd.  2nd.  Asst,  gts.,  joining  at 
Poona  9-8—42 ;  assumed  ch.  of  Bo.  trgn.  from  Jacob 
9—1—43  [  382  ].  1843-4,  completed  s.  Konkan  ser.  to 

Goa  frontier  [54-5,  62,  72,  122,  379]. 

1844— 5,  faded  to  oarry  N.  Konkan  or  Singhi  ser. 
beyond  Narbada  b.,  being  held  up  by  foul  weather 
and  continued  sickness  of  whole  party  [  55,  99,  366, 
460-1,  467  ]. 

18-4-45,  promoted  1st  Asst.  gts.  @  Rs.  618  [381  ]. 

1845- 6,  carried  Khanpisura  ser.  n.  from  Ahmad- 
nagar  to  Mhow.  During  season  1848-9,  owing  to 
accident  to  theodolite  and  difficulty  of  replacement, 
SG.  also  being  dissatisfied  with  the  quality  of  his 
obsns.,  worked  with  his  party  on  Gt.  Longl.  ser. 
under  Renny.  Taking  this  as  slur  on  his  own  capacity, 
returned  to  Mhow  for  the  rains  instead  of  joining  ■ 
Renny  at  Nimach,  as  desired  by  SG.  [  30,  56,  101,  156, 

162,  391-3.  #wp.  ]. 

1849-50,  with  new  theodolite,  took  Arannlia  ser.  to 
Ajmer,  this  becoming  s.  section  of  Gurhaghai  Merdl. 
After  recess  at  Nimach  took  Abu  ser.  8.  to  Ahmedabad 
but  faded  to  connect  with  sea-level  on  Gulf  of  Cambay 
[159].  Carried  trgn.  w.  into  Kathiawar,  and  in 
March  1853  took  furl,  after  handing  over  to  Nasmyth 
(3.  5°-i.  54.  56-7.  io3>  I17>  191-2.  380,  399]. 

6-4—64,  wrote  to  SG.  from  xitts.  Club,  14  8t.  James’  Sq.,§ 
London,  asking  why  he  had  received  no  official  appreciation 
of  hifl  services,  nor  any  reply  to  letters  written  to  SG.  before 
leaving  India.  Waugh  replied  that  he  had  not  written 
because  of  constant  touring  and  lack  of  opportunity  ;  be 
did  not  know  Rivers’  home  address  ;  “I  fully  admit  that  it  was 
unhandsome  to  allow  an  officer  of  your  standing,  zeal,  talent, 
energy  and  activity,  to  depart  coldly  without  a  word  of  ack¬ 
nowledgement  of  your  arduous  Bom’cee  of  11  years.  ...  Iam, 
however,  much  obb’ged  to  you  for  having  brought  the  omission 
•  to  my  notice.  ...  1  shall.. -prepare  a  irupplement  to  my  report 
and  take  steps  to  have  the  omission  inserted  in  the  orignAl”. 

1  DDn-  669  ( 80  ),  Camp  Kota,  1-1-60.  1  now  held  at  Bialey. 
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A«  amendment  to  hla  earlier  report,  he  celled  attention  to 
Rivors’  -work  ;  "I  most  willingly  boar  testimony  to  his  talonts, 
real,  activity,  and  energy,  for  which  . .he  baa  always  been 
coMpicuoua,  *.nd  is  in  fact  second  to  hone”1.  ”  • 

On  return  from  furl..  Rivers  wrote  from  Mahabaleahwar, 
6-1 1-55,  offering  his  services  to  OTS., ;  “I  am  not  as  strong 
as  I  was  and  could  not  now  stand  the  hard  work  I  used  to  go 
through.  ...  I  believe  I  am  far  better  qualified  now  than  when 
1  was  appointed  a  IbI,  Assistant,  and  shall  be  glad  to  plaoo 
myself  again  under  your  orders,  for  though  there  may  have 
been  some  misunderstandings  1... shall  always  recollect... my 
official  connection  with  you”*.  -  ■ 

Waugh  wrote  a  long  letter  in  reply.  He  pointed  out  that 
if  Rivers  rejoined  he  would  stand  next  senior  to  the  8G. 
which  might  be  resented  by  the  5  officers  sppd.  1st.  Assta. 
since  he  left  on  furl.;  their  consent  would  have  to  be 
obtained.  And,  as  regards  strength  and  activity,  no  promise 
could  be  made  of  light  work  ;  “If  avowed  diminution  of 
physical  strength  and  stipulations  as  to  the  nature  of  em¬ 
ployment. ..would  be  embarrassing  in  the  case  of  an  ordinary 
officer,  they  would  be  altogether  incompatible  with  the  posi¬ 
tion  of  the  senior  let.  Assistant.  .  He  should  be  a  model  and 
example  to  the  whole  Department.  He  must  be  prepared  to 
go  where  duty  calls,  to  occupy  the  poet  of  honour,  and 
contend  with  difficulties  where  they  happen  to  be  greatest. 

In  fact  at  this  time  I  want  a  senior  officer  of  more  than 
ordinary  vigour”. 

If  Rivers  made  official  application  for  reappt.,  SG.  promised 
to  lay  this  before  the  other  1st.  Assts.  adH  then  before  Govt.; 
“Kindly  send  this  letter  to  Nasmyth  to  read,  and  if  yon 
have  any  doubt6  about  applying  consult  some  judicious  and 
experienced  friend  6uch  as  the  Chief  Engineer”’. 

No  appn.  was  submitted  and  Rivers  had  a'  successful 
career  in  the  Bombay  Engr.  Dept. ;  1857,  was  Eupl.  Engr. 
Rlwys.  :.  ‘  ■ 

ROBINSON,  Daniel  George,  Ben.  Engrs. 
b.  8-3  -20. 

d.  at  sea  homeward-bound,  ss.  Travancore,- 

27-7-77. 

2/Lt.  9-6-13  -  Bt  -Col.  21-12-67. 

6on  of  Daniel  Robinson,  Col.  in  Spanish  army,  and  his. 
wife  Mary  Anne.  -  ?. 

ed.  Addiscombe,  “first  mathematician  and  first  engineer' 
cadet  of  tho  term  which  left. ..in  June  1843”. 

m  .,  Mussooric,  9-9-51,  Jane  Amelia,  dau.  of  Henry  Graham. 

was.  1859;  oe. 

DNJB.  ;  Addiscombe  (  223  ) ;  Markham  (  121  n  ) ;  PEJ.  vn, 

1877  (  93-4  )  ;  Journal  Tdcgraphiquc ,  25-8-77  ;  PGS.  Progs.  22, 

1878  (347  );  Vbique  ;  Thackeray  (  223  ) ;  ConoUy  (  90/221  )  ; 
6aodes,  n  (  200  n.l,  281-2,  284  );  portrait,  pi.  24. 

arrd.  India  1845  ;  at  battle  of  Sobraon,  10-2-46  ;  with  Ralph 
Toung  survd.  N.  bdy.  of  Punjab  when  under  settmt.  by 
James  Abbott;  oo.  go.  12-8-47,  placed  under  orders  of 
Resdt.  Lahore  for  mil.  svy.  of  Hazara,  lately  tr.  from 
Maharaja  Gulab  6ingb  to  British  ;  evy.  carried  out  under 
Lt.-Col.  Napier  [  208-9,  317,  363,  544  ]. 

“The  establishment  sanctioned  was  ample  but  not  pro- 
curable.  •  In  the  time  of  the  Bikh  dominion  Hazara  was 
alwavs  more  or  lees  disturbed,  and  was  as  much  dreaded  as 
the  Khyber  Pass  and,  as  two  new  revenue  surveys  were 
■tarted  at  the  same  time  [  269  ],  who  offered  the  same  salaries, 

I  never  received  a  single  application. ..in  answer  to  my  adver¬ 
tisements  [  423  ]. 

”  I  was  training  a  munshi  and  two  European  n.c.o.s  of 
the  Sappers  and  Miners. ..when  the  campaign  of  1848—9 
broke  out,  and  put  a  stop  to  our  operations.  ... 

“The  three  European  civilians  appointed  as  assistants  had 
little  education  and  do  knowledge  of  survey.  Two  of  them 


left  on  bettor  appointment*  very  shortly,  and  the  third  -i 
to  be  discharged"  (  423  J*.  ■  t-sr.  *y..  raafcSV: 

Ronto  BvyB.  between  Wazirabad  and  Haa-'an'ibdki^i^-i 
by  Robinson  and  his  aaste.  were  the  only  maps  a vaTUbl*  t0  £ 
the  army  on  the  outbreak  of  the  1848-S  ■campaign. — Rbhiip" 
son  himself  joined  James  Abbott  atHarrpurln  May  1848~«2^r< 
Berved  at  battles  of  Chilianwala,  13-1—49,  and  Gojrit,51-2— 

He  gives  following  aooocmt  of  bis  infl.  eervioee “in The 'IwoT 
Bikh  campaigns  ;  -  ■'  -  7  nu  eHu,  _fl_ .  II-..  c ~ 

1846,  comdd.  company  of  «_  &  M.  -with  Army  of  Butfcj'-S 
proceeded  to  aiege  of  Kangra  in  oommi  of  3  coa  of  e .A  w  -i 
1846-7  ;  on  surrender  of  Kangra,  white,  in  cotnnd.  of  eeoort^ 
of  Bdy.  Comnr.  made  m3,  rvy.  of  country  on  .either  aide' 
Jummoo-Lahore  bdy.  from  Be&s  to  Indue ;’  1847,  appijL 
by  Sir  Henry  Lawrenoe  to  make  avy.  of  Hazara*  J  272 

On  resuming  svy.  in  April  1849,  ordered  to  oompfefc^ 
it  that  Reason,  and  “these  iniitru rrti otlb  oompdHodT 
me  to  hurry  over  the  work  in  js  lees  aoourate  jumIt’ 
detailed  manner  than  .1  wished Worked- xighl^ 
through  the  rains,  and  on .  return  to  Lahore  was 
sick  liBt  for  several  months  [  209].  -  .  b 

May  1850,  the  Lahore  TJovt.  asked  jf>G.  ~to 
over  Robinson’s  services  dor  a  svy.'io  trteietdh  aarowi 
upper  Punjab  and  cover  trans -Indus  district* 
10,380].-.  ;n  i  tius 

They  suggested  that  Rohinaoh,  nho  was  reduperatinj 
41  ShoojaDpore  “  dd  the  Ravi,  might  be  "removed  to  vcxirl 
neighbourhood  for. ..instructing  him  in  the  geographical  jpcfaSv 
which  the  survevs  of  the  Punjab  are  expected  to  anbewrah’^S 
He  might  with  advantage  join  yoD  at  Muaaoorie  and  roxaxbit 
there  tiff  he  can  take  the  field  Dext  cold  season  * 

Appd.  to  ots.  from  19-7-50  on  Its.  61 R 
“‘but  never  enrolled  amongst  the  regular  A  am  atari  ta.- 
of  the  ots.  ;  neither  did  he  reoeive  deeignaEah  aillil 
Assistant,  hut  has  always  oontinued  attached  4o  Ihe? 
Topographioal  branch’’7..  ,  j  ’  r  -  1  A- • ; ‘  Jjo '•*£*3$$ 
Season  1860-1,  emp.  on  svy.  of  TTaramn-Puinjah- 
bdy.  to  complete  svy.  oommenoed  in  1 846,-jnaldnj : 
complete  xeeurvey  of  stretch'  between  Rlvi-md' 
Jhelum  [  119, 357,  aop^id,  J37, '3633.  iRetarnlngitk 
Dehra  8th  June  1B51,  set  out  4  mn.  Jaiter  to  take  Vp’ 
evy.  of  Jhelum  andRindi  diets. -that  occupied hlm^br 
next  8  years  [  7,  37,  T13,  210-4',  377j^*‘. 

Commenced  with  Bmall  party  of  3  eub -assta.  and" 
from  1852  made  receee  qrs.  atTJurreo.  -t? 

During  bis  first  summer  there  the  Lahore  Govt-  asked  Jha 
bis  services  to  Ibv  out  a  hill  road  beyond  Murree,  but,  repEad 
the  SG.,  "  as  the  office  bnsiness  of  his  survey  is  oonaideraHy 
in  arrears,  1  am. ..apprehensive  of  distracting  him  from  bia 
regular  duties.  ...  The  tracing  of  the  proponed  mountain  road 
should  be  left  to  Lieut.  Robinson’s  public  apirit  to  xmdertaka. 
during  his  leisure,  and. ..the  businods  ahould  be  arranged. 

between  the  Commissioner  and  himself  “A  ,,  ,  . ,  .  .  r 

During  residence  at  Murreo  took  up  “an  unappropnaiad  t 
eite  for. ..budding  a  house.  ...  The  aard  site  a  as  yet  xnsnu , 
by  the  name  of  Roseuhinde  ;  is  bounded  to  the  aonth  pj  tbs 
Btreamlet  which  also  forms  the  northern  'boundary  JoC-, 
Hackthorne  ;  to  the  north  by  the  cliff  overhanging  the  next 
northern  streamlet;  to  the  east  by  the  cliffs  of  tho  foreat,., 
and  to  the  west  by  the  cliffs  falling  towards  the  eastern  brandhj 
of  the  Hurra  River”*  [  469 J.  >.  .  .;  >o.L’«^VC*; 

On  this  Pindi-Jhelum  evy.  Robinson  -proved.** 
himself  a  topo.  butvt.  of  highest  talent.  Guided  ~ 

,  i, _  ‘;At  pLr»~  ^  b~  ^ 

*  DDn.  592  (  54  B  ).  from  Rivers  ;  (  64.  A).  EG.’.  reply,  47-5-54  ;  541  (  230)  6Gto  MU.  DopC  1 I 
4-10-64  (7);  546  (435).  *  DDn.  592  (  357  ).  •  ib.  (  361  ),  21-1 1-55.  ^3^548  f  21  bT^T- 

Lib.  J.7.73;  Ingram  emp.  1855  on  Daeea-Arakan  rd.  (  423  n.2  ).  •  DDn.  42  (  609  )  15-12-65- 

Admin.,  Lahore  to  6G„  27-5-50.  ’DDn.  21  (  87  ),  EG.  to  MiL  Dept,  17-6-61.  __  •  DDn.  548  (18).  Bd.  oL  Admun  to 
11-5-52  ;  713  (  27  ),  SG. ‘a  reply  31-5-62.  •  ’DDn.  712  (  97  )  imd.,  pr.  1852. 


50TES 


525 


SAXTOK 


iTaugh’s.  Instructions  for  Topographical  Surveying 
f  j 82  ],  ho  brought  the  art  of  planetable  svy.  to  the 
tjgheet  pitch,  and  himself  drafted  a  note  that  was 
snbodied  in  the  depth,  handbook  and  remained  “the 
bat  word”  for  the  nest  sixty  years  [  289-90  ]*. 

Hifl  party  became  the  regular  training  centre  for 
grpo.  training  for  all  suitable  aasts.,  and  from  1853 
K>  '68  his  leading  sutvt.  and  dmn.  John  James  set 
the  standard  for  depth  topography  [  4,  xo,  124,  144, 
J3b  285-7,  291,  3*7.  4*4.  424-5,  427.  446-7]- 
During  1857  he  and  his  party  "rendered  good  service 
daring  tbe  petty  rebellion  near  Murree;  ...  from  his  know¬ 
ledge  of  the  people  and  country  was  able  to  make  himself 
nost  useful  [  482  ]’. 

1860,  on  completion  of  the  Pindi-Jhelum  svy. 
party  was  tr.  to  svy.  of  Gwalior  and  Central  India 
[189—90,  214,  5x8  ]  ;  Robinson  took  a  month’s  sick 
leave  from  20-3-63  after  shooting  accident ;  a  bullet 
{  through  his  right  hand.  From  10-11-63,  acted  as 
j  8TS.  during  Walker’s  absence  on  furl,  and  then  as 
DSG.  Rev.  Svys.  25—1-65  when  Thuillier  took  furl. 

For  some  years  found  situation  and  prospects  with  Svy. 
compared  unfavourably  with  those  of  his  contemporaries 
in  other  services.  Waugh  pressed  his  immense  value  as 
topo.  officer,  but  Govt,  refused  to  take  any  action  until 
Thuillier  raised  the  case  very  strongly.  They  then  raised  his 
staff  salary  to  Rs.  800  pm.,  “  or  that  of  a  Superintending 
Engineer”  [  527].  They  did  not,  however,  agree  to  a  special 
topo.  charge  for  him  in  Central  and  Western  India  [  387-8 
Protested  against  Walker’s  appt.  as  sts..  Walker  being  his 
junior  both  in  mil.  1st  eomn.  and  appt.  to  Svy  [  388  ]. 

Though  loth  to  leave’  the  Svy.  aocepted  appt.  as  dg. 
Telograph  Dept,  to  act  from  24-7-65  being  confirmed  the 
following  year;  “During  his  tenure  of  12  years  the  tele¬ 
graphs  spread  over  India  and  were  connected  by  overhead 
and  submarine  cables  with  England.  His  zeal,  activity,  and 
narked  administrative  ability  enabled  him  to  place  the  Indian 
Telegraph  Department  on  a  thoroughly  sound  footing.  ... 
His  death  in  1877  while  on  his  way  to  England  was  a  heavy 
blow  to  telegraphic  progress  in  the  East  [  141,  388,  400  )*’’. 

ROW,  William  Skene.  Ben.  Enf.  &  sc.  •  “ 

bapt.,  Calcutta,  18—7-24.  d.  16-7-78. 
Ens.  23-2—42  ...  Bt’.-Col.  23-2-73 ; 

ret.  as  M.  Gen.  5-10-74. 

Son  of  John  Row.,  Surg.,  Ben.  Med.,  and  Charlotte  Emma 
bis  wife. 

m..  Hove,  Sussex,  30-11-59,  Frederica  Esther  Emma,  dau. 
of  Joseph  Ameebury  ;  twins,  son  and  dau.,  b.  Hazaribagh, 
12-8-60. 

from  23-11-53,  Ex.  Offr.  fwd.,  embankments,  Balasore. 
27-1-66,  appd.  Asst.  Rev.  Sutvt.,  No.  2  Div. , 
Burdwan,  Smyth  commending  his  **  knowledge  of 
surveying  and  levelling”  and  hard-working  and  busi¬ 
ness-like  habits. 

1-10-67,  on  Smyth's  departure  on  furl.,  assumed 
ch.  and  moved  party  from  Nadia  into  S.  Dinajpur. 
“  Being  Very  weak  in  health,  and  wanting  in  the 
energy  and  power  of  supervision  which  are  essential  to 
eu,ccees,  had  very  poor  season’s  work  [243,  251,  398  ]  ” 
16-12-68,  furl,  on  me.  under  00.,  17-1-59. 

May  1860,  on  return  from  furl.,  appd.  to  No.  6  Div.,  Hazari¬ 
bagh,  and  term  “probationer”  now  dropped.  On  appn.  for 


independent  ch.,  SQ.  replied,  24—6—61,  “Looking  to  the 
requirements. ..essentia!  in  an  officer  conducting  independent 
operations  in  a  difficult'  oonntry,' ...  and  having  in  mind; 
your  management  in  Dinajepore  District,  ...it  appears  to. 
me  impossible  to  comply  with  your  wishes.  ...  I  am  fully 
persuaded  of  your  value  as  an  office  man,  ...  or  in  any  branch,, 
not  requiring  very  great  personal  exertion  in  the  field’’1. 

Promoted  to  Ra.  350  pm.,  after  inspection  of  party  by  8Q. 
31-7-66,  resd.  at  hia  own  reqnest,  being  commended  by 
SG.  for  “amiable  and  conciliatory  character”1  [  400]. 

SAXTON,  George  Harper.  Mad.  Inf.  &  scr 

b.  29-1-20.  d.  20-1-1901. 

Ens.  11-1-38  ...  Maj.  31-12-61  ;  MSO.  18-2-61  — 

Bt.-Col.  11-1-69  ;  ret.  as  M.  Gen.  (  1  -7-74  )/16— 7-75. 

Son  of  Chas.  Saxton  (  b.  1783  ),  organist,  of  Dodington  , 
Whitchurch,  Salop,  and  Anne  Maria  Scoltock  his  wife, 
ed.  at  private  sch.,  Whitchurch. 

m.,  let.,  Secunderabad.,  23-7-45,  Fanny  Maria  (Frances  ), 
dau.  of  Peter  Harris  Abbott7,  official  assignee  bnkpy..  courts 
Madras,  and  sis.  of  M.  Gen.  H.  D.  Abbott  (  1816-92  ),  Mad. 
Inf.,  ob.;  two  of  their  5  children  d.  in  infancy,  and  she  d. 
*30-7-55,  under  tragic  circs.,  aged  33,  on  boat  journey  up 
Mahanadi  R.,  &  few  mo.  after  birth  of  dAu.,  Fanny,  who  m. 
Rev.  r.  a.  Oram  (  1846-1913  ). 

m.,  2nd.,  in  England,  before  5-7—57,  Eliza  Julia,  aged  20, 
dau.  of  Henry  S.  BouJderaon,  bos.  [  rv,  ioo,  479];  ah©  had 
one  son  and  4  daus.,  and  d  ,  Woking,  29—6-1917. 
fqs.  1857  ;  fros.  1898. 

OR.  Topo.  1872-3  (  14);  ob.  notice,  QJ.  ivh,  1901 
(  539-40  ).  Portrait  [  pi.  26  ]  from  oil  painting  by  Chas.. 
Barter  (  1809-79  ),  DNB.,  taken  during  furl.  1856-7. 
arrd.  India  14—5-38,  and  posted  38th  mni. 
moo.  24—4-49,  a  patronage  man’*8  •without, 
previous  svy.  experience  [  385-6  ],  appd.  to  ch. 
Ganjarn  topo  svy.,  joining  Coast  ser.  gts.  11-7-49 
for  training  under  Thorold  Hill  at  Midnapore. 

Hill  reported  24-8-49,  “Saxton... baa  good  abilities  and  is  . 
attentive  to  work.  This  wet  weather  he  is  practising  at 
computing,  etc.  *  ...  I  shall  now  put  him  to  work  on  prin¬ 
cipal  angles  and  probabilities,  spherical  excess,  and. ..prin¬ 
cipal  trianglee,  and  after  that  we  will  go  to  the  latitudes  and 
•  longitudes.  ...  As  soon  as  the  weather  will  permit  we  wilh. 
go  to  work  with  the  planetable,  ...  but  it  rains  so  much  now  ■ 
and  is  so  damp  that  we  must  wait  a  little”*. 

[and  later]  “He  has  completed  a  survey  with  the  plane-, 
table  on  a  large  scale  of  the  city  of  Midnapore,  the  canton¬ 
ment,  civil  station,  and  their  environs.  ...  Has  also  had 
practical  instruction  in  observing  a  circumpolar  star  with  the  - 
great  theodolite,  and  also  in  observing  azimuthal  terrestrial  _ 
angles.  He  has  also  practiced  ray -tracing  with  the  email  , 
theodolite,  and  seen  the  method  of  building  towers,  and. 
selecting  principal  and  secondary  stations,  and  is  now  em¬ 
ployed  on  a  minor  series  in  tbe  valley  of  Subanrika  River - 
with  the  12-inch  theodolite,  and  also  at  the  Bame  time  filling 
in  the  details  with  the  planetable”.  .  .  . 

” In  my  opinion  he  is  perfectly  qualified  to  proceed  to  take  - 
charge  of  the  party  in  Ganjarn”10. 

Appn.  for  .  posting  to  qts.,  being  refused,  he  - 
assumed  ch.  of  Ganjarn  topo.  party  at  Berhampore  . 
during  May  1850,  with  the  usual  Madras  designation  . 
ASG.,  and  staff  salary'  Re.  360  [363-4.  42*  ]- 

Taking  the  fd.  during  Dec.  for  svy.  towards  Angu),  he  bad; 
to  return  to  cantonmeDta  the  following  month  having  "  with, 
two  of  hia  assistants  and  a  considerable  proportion  of  hia 
establishment.. .been  attacked  by  aickness  of  a  aeriona. 


■  *  Markham  (  121n. ) ;  Handbook  of  Topography  ch.  v,  Plonetxhlin^  (  9  ).  *  DDn.  643  ( 187  ),  SG.  to  Mil.  Dept.,  5— 10-67 . 
'DDn.  714  (  151  ),  ixjb.  to  8G.,  30-5-59  ;  DDn.  2  (  188  ),  Waugh  to  Mil.  Dept.,  1-3-61  ;  713  (  310  ),  Thuillier  to  MiJ.  Dept., 
H-ff-ei  ;  Govt.  authority,  bmo,  14-8-61.  ‘Thaokeray  (  223  );  Sandee,  n  (  281-2  ).  •  DDn.  43(7).  1  OR.  Rev.,  1867-8. 

/spelling  from  family  letters  ;  infn.  from  family  records  has  been  liberally  supplied  by  g.  dau.  Mjas  E.  M.  Oram  and  by  Comdr. 

w.  Saiton,  late  as.,  g.  eon  of  Dr.  Chaa.  Saxton.  1  Patron,  Sir  Henry  PottiDger,  Govr.  Madras  1847-54  [  n,  437—6  }•  *DDn. 
507  (65).  11  DDn.  699  ( 6 ),  29-3-60.  •  . 
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tharaotor,  from  fbo  effect*  of  -which  Lt.  Baxton  now  lie* 
dangarondy  ill  »t  Cuttack  ”  [  460-3  ].  ...  Thie  tad  disaster  is 
the  more  to  bo  lamented  iniumnch  as  great  pains  had  been 
taken  to  train  Lt.  Saxton  to  hia  dirties,  and  he  had  entered  on 
them  with  commendable  real  and  energy”1.  ■ 

Things  wont  bettor  next  season  working  (w, 
through  Tributary  Mahala,  renowned  foi  their  atro¬ 
cious  olimate,  but  to  escape  risk  of  fever  Saxton  only 
stayed  out  3  mo.(  Jan.  to  Maroh,  completing  a  good 
area  of  trgn.  ;  ‘‘I  have  gone  through  immense  ex¬ 
posure,  both  day  and  night,  and  tho’  I  have... 
•enjoyed  excellent  health,  such. ..exposure  must  be 
prejudicial  to  health  in  time”2.  The  outturn  of 
planetable  evy.  was  also  good  [  26,  289"]. 

Waugh  was  pleased  with  the  results  ;  ‘‘This  is  the 
first  season  for  years  that  anything  systematic  haB 
been  accomplished,  and  a  moderate  quantity  of  work 
obtained  without  aocident  and  disorganization.  ... 
The  success  you  have  achieved  is  fairly  attributable 
to  vour  able  management”*. 

He  attributed  the  better  fortune  of  Baxton’*  party  “to 
xny  having  postponed  the  ubua]  date  for  taking  the  field,  and 
to  the  precautions  suggested  in  my  medical  instructions.  ... 
Captain  Saxton  reported  that  he  was  successful  in  the  treat¬ 
ment  of  all  cbbos,  and  that  a  general  confidence  had  been 
thereby  inspired  among  the  establishment  [  464  ]”4. 

He  went  on  to  reed.  Saxton  for  a  special  increase  of  pay 
which  the.  Directors  sanctioned  under  their  letter  of  22-3-54 
1385.398]. 

Saxton  was  on  excellent  terms  with  the  pol. 
authorities,  and  on  7-9-53  was  gazetted  Asst,  to 
aoo.  on  sw.  Frontier,  who  found  him  ‘‘an  officer  of 
great  experience,  ...  very  conciliatory  in  all  his  deal¬ 
ings  with  these  rude  tribes  ”5.  This  magisterial  post 
was  of  particular  value  in  settling  local  boundary 
-disputes  [  285,  527  ]. 

Under  Oovt.  Qaz.  of  18-10-53,  qualified  as  inter¬ 
preter  in  the  Oriya  language,  and  claimed  that  there 
was  ‘‘only  one  other  officer  in  the  whole  of  India 
passed  in  Oreah”.  He  had  already  passed  in  Persian 
-and  as  Interpreter  in  Hindostani  and  Telegu. 

Saxton  had  long  been  interested  in  geology,  but  the  SG. 
-did  not  encourage  such  distractions  from  his  prof,  duties 
-as  survr.  (  142-4].  The  Madras  Govt.,  however,  had 
-asked  him  for  reports'  and,  writes  Saxton  later,  "I  supplied 
myself  with  a  few  geological  tools  and  collected  some  speci¬ 
mens  of  pebbles  and  rocks  which. ..were  submitted  for  exami¬ 
nation  in  the  Calcutta  Museum,  but  were  cot  of  much  interest. 
3  engaged  a  villager  near  one  of  the  principal  rivers. ..where 
the  sand. ..had  for  age6  been  searched  and  washed  for  gold... 
used  for  ear  ornaments,  etc.,  worn  by  tho  women.  1  watched 
the...proce,Bs  which  took  the  whole  day  with  a  resulting  bit  of 
gold  not  larger  than  a  pin’B  head. 

He  watched  the  village  iron-smelters  produce  “a  lump  of 
iron  enough  to  make  one  or  two  tree-felling  axes.  I  wrote 
-an  account  of  theso  rude  processes  with  diagrams,  which  were 
■published  in  the  Dengs!  Asiatio  Society’s  Journal.  ...  I 
-devoted  a  few  days  to  visit  the  Talchir  ooal  field  which. .had 
mover  as  yet  been  visited  by  any  European.  ... 

“In  the  year  1856-11,  when  in  England... — The  only 
furlough  I  ever  had  during  my  36  years  or  Indian  service — 1... 
appliod  to.. .the  School  of  Mines,  ...  attending. ..a  full  Beries 
of  lectures,  ...  at  the  conclusion  of  which  I. ..was  elected  a 
JFellow  of  the  Geological  Society”7. 


a«it.,  and  tho  80.  agreed  that  it  would  be  “a  mea«i"~ 
very  desirable  for  Sta  efficiency'’.  .  •.  -  ~r 

”  The  patronage  rest*  with  the  Governor  or  C 
General,  and  I  can  only.. .recommend  when  the  p  rofcr»'*i 
qualficatione  are  of  the  highest  order,  ...  otherwise  my 
ference  in  a  question  of  patronage  would  be  improper.  Hf 
you  know  of  anyone  of  high  mathematical  attainments  an* 
qualifications  aa  a  draftsman,  I  think  the  bringing  forward  nf 
his  name  would  be  well  received”*.  ■  ,  . 

1  ’  • »  -  c  • 

Ft  was  not  until  July  1854  that  Depree,  a  nephew 
of  Saxton’s,  was  free  to  apply  for  appt.  which  was 
approved  under  00.  QG.  in  o.,  of  20-10-54  [  171,  3S5 
495-6  ],  and  Saxton  was  delighted  when  he  joined  in 
Dec.  About  the  same  time  tho  SG.  protested  against 
a  call  from  the  hladras  Army  for  Saxton's  return  to 
mil.  duty,  and  obtained  orders  from  the  Supreme 
Govt,  for  his  retention  with  the  Svy.B  [  382  ]. 

From  about  1852,  Barton  had  obtained  permission  to 
spend  aome  weeks  every  year  at  Pnri  on  the  sea. coast 
[  386  ]  and  he  took  advantage  of  this  regularly  for  his  wife 
•  and  children  dining  the  hot  weather.  He  had  been  snxioT® 
about  hiB  wife’s  health  for  some  time  before  the  birth  of  a 
dau.  at  Puri  6th  May  1855,  and  he  asked  for  a  month’s  leave 
from  Cuttack,  writing  21-7-55,  that  he  might  take  her  down 
to  Calcutta  for  journey  to  England-  Ehe  got  ill  on  the  way 
and  died  on  the  river  boat  coming  back  from  False  Pt. 
lighthouse  only  9  days  later.  The  river  was  in  flood  and  it 
wb6  five  days  before  the  boat  could  be  brought  up  to  Cuttack 
where  she  was  bur.  on  4th  Aug.  ’  .j 

It  was  under  the  strain  of  these  troubles  that  Baxton  wrote 
an  unwise  letter  to  6G.  pressing  for  his  transfer  from  the 
Madras  terms  of  service  to  the  more  generous  terms  of  the 
Bengal  Govt.  Waugh  insisted  on  its  withdrawal  with  full 
apology.  6axton  readily  complied  (  395  ],  but  had  lost  hi* 
opportunity,  and  it  was  not  until  1859  that  the  Madras  topo.’ 
eurvis.  were  brought  into  line  with  their  bro.  ofirs.  of  Bengal 
[  399,455]- 

He  applied  in  Nov.  for  15  mo.  leave  on  me.,  first 
to  Calcutta  and  then  ‘‘to  embark  finally  from  the 
port  of  Madras  as  I  have  important  .matters  to 
arrange  there.”  Leave  was  sanctioned  under  00. 
of  7—1—56  and  22-2—56,  and  he  handed  over  to 
Depree  8-4—56.  Sending  his  3  children  by  the  Cape 
route  with  a  friend,  he  himself  travelled  overland 
by  Suez  [  rv,  175  ;  v,  386,  426-7,  429  ]. 

Shortly  before  the  end  of  his  furl,  he  married  for  the  2nd 
time  and  whilst  in  Paris  at  the  start  of  the  return  journey 
overland  they  received,  9-7-57,  a  telegram  from  the  bride’* 
father  advising  her  to  abandon  the  journey  on  account  of 
the  outbreak  of  the  Mutiny.  They  took  no  heod  and  Baxton 
resumed  ch.  from  Depree  on  2-9—57.  The  Orissa  svy.  had 
now  beeD  expanded  to  two  parties,  Baxton  having  general 
responsibility  for  the  respective  programmes,  and  both  parties, 
coming  under  the  orders  of  the  DSG.  [  4,  173,  477  ]. 

Owing  to  the  disturbed  state  or  the  Samhalpur 
area,  work  was  diverted  for  one  season  to  trgn.  of 
the  coastal  strip  and  in  Jan.  1858,  Saxton  took  up 
work  nr.  the  Chilka  Lake  and  worked  N.  towsj-ds 
False  Point.  Work  was  much  impeded  by  .very 
thick  jungle  and  the  multitude  of  .small  tidal 
creeks  [  28,  173-4,  283  ].  -  -  . 

Waugh  was  not  at  all  pleased  with  the  work  of  season 
1858-9,  through  the  rough  country  of  the  Tributary  Mahal* 
towards  Samhalpur ;  he  thought  Baxton  had  cut  hi*  fid. 
season  far  too  short,  and  had  not  pushed  the  svy.  on  with 
-vigour.  He  criticised  the  map*  and  drawing.  '  Baxton’* 

BG.  15-3-52.  Mb.  BG.  to  Baxton,  5-5-52. 
•repeated  by  MiL  Dept,  to  DBG.,  3-1-55. 
•smO.  29-10-54. 


jEarly  In  1 852  he  had  Asked  for  A  young  mil.  offioor 


*Dbn.  692  1195),  8Q.  to  Mil.  Dept.  35-1-51.  ‘DDn.  691  fi  181  }.  Vo 
*DDn.  549  (  68  ),  BG.  to  Mil.  Dept-,  19-9-55.  ‘DDn.  648  (  62),  6-11-54. 

'  OHS.  memo,  of  20-3-1900.  •  DDn.  691  (  242  ),  BQ.  to  Baxton,  7 -9-52. 
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reactions  we re  strongly  expresaod,  and  brought  a  sharp 
rebuke,  "Waugh  writing  to  the  DSG.  that  "the  tone  and  style 
of  this  correspondence  1b  not  satisfactory.  ...  Captain  Saxton 
must  conform  to  the  judicious  orders  given  by  the  Deputy 
Surveyor  General  [  174-5,  282-3,  29r»  367  J. 

From  1800,  Saxton’s  party  worked  southwards 
through  the  difficult  jungle-covered  hills  on  the 
borders  between  Ganjam  and  the  cp.  [  387,  400  ], 

The  KhSnds  and  other  hill  tribes  were  ehy  and 
unfriendly,  and  sometimes  definitely  hostile  ;  dak- 
rurmers  and  signallers  were  interfered  with,  and 
supplies  most  difficult  to  arrange  [  176—7  ].  Almost 
completely  cut  off  from  the  rest  of  the  Dept.,  Saxton 
held  on  stoutly  under  the  hardships  of  these  desolate 
wilds,  his  a8St8.  constantly  dropping  out  under  the 
pestilent  climate.  In  some  extraordinary  way  his 
health  bore  up  season  after  season,  blessed  by  the 
annual  retreat  to  Ootacamund  in  the  Nilgiri  Hills 
where  he  had  a  bungalow  for  several  years  [  167-77  ]• 

He  worked  through  part  of  the  country  where  the  Merriah 
human  sacrifices  were  gradually  being  suppressed  [  rv,  484, 
err.  Human;  v,  170];  “The  last  instance  of  the  rite  being 
attempted,  the  intendod  victim — an  elderly  woman — and 
some  of  her  several  children  were  rescusd  before  sunrise 
when  she  would  have  suffered  sacrifice.  ...  A  strong  party 
of  the  Sebundy  Police  corps1  surprised  the  assembled  crowd 
and  brought  away  the  .  woman.  ...  1  now  have  a  pboto  of 
the  woman  as  she  appeared.  ... 

"My  survey  duties  t-ook  me  next  morning  into  a  lull 
country  where  these  proceedings  had  been  arrested,  and 
numerous  villagers  were. ..hurrying  into  hiding  places  all 
round.  As  I  on  an  elephant  passed  through  an  open  culti¬ 
vated  bit  of  ground,  I  was  no  doubt  taken  for  an  officer  of  the 
dreaded  Suppression  Department.  ...  I  came  near  to. ..the 
shrine  of  a  former  sacrifice.  ...  I  got  down  from  the  elephant 
and  took  pocsearion  of  all  the  rude  paraphenalia.  ...  A  gTeat 
many  eyes  were  peering  at  me.  ....  My  trophies  are  now  in  the 
Calcutta  Museum.  ...  . 

"In  the  adjudicating  and  settlement  of  boundary  disputes... 
I  had  a  large  experience.  As  I  was  invested  with  judical 
power  [170,285,526],  I  volunteered  to  undertake  official 
enquiry  into  boundary  esses.  ...  In  this  way  my^  Atlas  shows 
several  thousands  of  miles  of  boundary. ..clearly  defined, 
betwocn  the  numerous  independent  states,  ...  including. ..the 
limits  of  the  two  Presidencies.  ...  The  disputes  between  Baetar 
and  Jaipur  Rajahs  were  so  serious  that  the  District... Officers 
were  directod  to  attend,  as  my  Assessors  in  one  instance,  and 
as  Joint  Commissioners  with  myself  in  a  second  instance. 

"With  these  exceptions,  without  the  aid  of  any  other 
official,  every  disputed  bit  of  boundary  was  settled  by  me 
personally,  without  a  single  appeal’’*. 

On  Robinson’s  tr.  to  the  Telegraph  Dept.,  1865, 
tho  special  allce.  of  Re.  800  allowed  to  him  in  addn. 
to  mil.  pay  and  slices,  was  granted  to  Saxton  “  in 
consideration  of.. .long  arduous  services”  [388,  525  ]3. 

One  of  Saxton's  most  useful  assts.  of  these  later  years  was 
John  Harper,  whom  he  brought  out  on  his  return  from  furl, 
in  1857  [  422,  431  ].  Harper  had  been  introduced  to  him  by 
Dr.  Chas.  Saxton,  his  eldest  bro.,  who  was  hd.  master  of 
Newport  Gr.  Sch. 

.  He  was  lees  successful  when  persuading  a  nephew  of  hia 
erwe  to  join  the  party.  Chas.  Clifford  Saxton  was  b.  19—1—42, 
*oa  of  Dr.  Chas.,  the  hd. -master,  and  comnd.  to  Mad.  Art. 
12—6—68.  His  uncle  applied,  28—8—58,  for  his  posting  to 
an  Art.  unit  at  Cuttack  ;  "I  am  convinced  that  the  habits 
and  character  of  an  officer  are  greatly  influenced  for  good  or 
bad-. .at  the  beginning  of  bis  Indian  iife.  Having  so  lately 
been  in  England  and  seen  much  of  my  nephew,  who  is  very 
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young,  I  feel  sure  my  advice  would  tend  to  lead  him  into 
studious  and  regular  habits4*'. 

The  nephew  was  posted  to  the  party  under  00.  00.  of 
2—8—67,  but  reed.  2—10—67,  after  only  2  mo.  at  Ootacamund, 
to  join  mil.  expn.  to  Abbyssinia,  where  he  was  mentioned  in-' 
dispatches.  He  m.  in  Dec.  1869  and  d.,  London,  20-2-76. 

His  tr.  to  Staff  Corps  in  1861  had  saved  Saxton  from 
reversion  to  regtl.  duty  on  promotion  to  major,  an  old  rule 
by  which  the  Dept,  had  lost,  many  a  valuable  offr.  [  384  ]. 

Granted  2  years  furl,  under  Mad.  op.  16-12-73,  Bailed  from 
India  8-2-74  again  taking  overland  route.  "  I  had  always 
in  tended...  to... publish  some  memoirs. ..of  my  experiences,  ... 
but. ..the  steamer  on  which  our  baggage  was  ehipped...waa 
wrecked  aod  everything  belonging  to  my  family  and  myself, 
including. ..diary  and  notes,  ...  was  utterly  lost. 

"My  health  also,  surely  the  result  of  remaining  so  long 
on  such  service,  ...  was  for  some  years  in  such  a  threatening 
condition  that... I  was  induced. ..to  accept  the  ten  years 
capitalization,  and  retired,  to  the  very  serious  detriment  of 
pension  and  military  rank5". 

His  g.dau.  writes  that  he  "settled  in  Exeter  where  he 
took  part  in  the  life  of  the  city.  He  was  a  governor  of  the 
Devon  <fc  Exeter  Hospital,  and  worked  for  other  hospitals 
and  for  all  musical  activities.  ...  He  learned,  at  the  age  of 
aboi  t  70,  to  play  the  'cello*.  ...  He  had  strong  opinions  on 
bi-metallism,  and  was  an  advocate  of  decimal  coinage.  ... 
Late  in  life  I  found  him  sitting  in  his  garden  with  a  large 
volume  of  Persian  script,  reading... Hindustani ;  I  was  shown 
the  right  to  left  reading.  On  Sundays  he  went  to  service  at 
the  Cathedral.  He  was  a  successful  rose  and  fruit  grower, 
budding  and  grafting  his  own  trees* 

After  his  rett.  the  SG.,  Thuiliier,  sent  him  a  set  of  the 
maps  pub.  from  his  svys.,  mounted  as  Atlas  in  a  case,  and  in 
18S4  Depree,  now  SG.,  sent  him  a  bound  vol.  of  all  his  annual 
reports.  In  reply  to  his  offer  to  send  these  to  bos.  be  reed, 
letter  from  prgs.,  Sir  Clemente  Markham,  8-1-99;  "If  you 
will  send  your  Orissa  Atlas. ..it  will  be  placed  in  the  Council 
Room  for  the  Members  of  the  CouncG  to  look  through  it 
and  also  in  the  Map  Room  until  after  the  anniversary.  I 
shall  also  be  much  pleased  if  you  would  also  send  for  exhibi¬ 
tion  the  copy  of  the  Saxton  Atlas,  ...  and  the  manuscript 
map  drawn  by  Christopher  Saxton  [  fi.  1570-96  ;  DRB.  ].  ... 
The  parallel  between  your  Orissa  Atlas  and  that  of  England 
by  your  eminent  Elizabethan  namesake  is  very  striking”. 
To  this  Saxton  noted;  “My  work  and  that  of  Christopher 
Saxton  were  each  About  50,000  Bquare  miles”. 

SCHLAG  DTP  WEIT  ;  four  bros.,  Hermann,  Adolf, 
Robert,  Emil.  German  Scientists. 

Sons  of  Joseph  Schlagintweit,  eye-eurgeon  of  Munich,  who 
d.  1854,  leaving  six  sons,  inch — 

Hermann,  b.  13-5-26;  d.,  Munich,  19-1-82. 

Adolf,  b.  9-1-29 ;  murdered  nr.  Kashgar,  pr.  26—8—57 
JRQS.  29,  1859  (  exxx  vii-viii ),  f  146,  528  ). 

Robert,  b.  27-10-33  ;  d.,  Giessen,  6-6-85. 

Emil,  b.,  7-7—35;  d.,  Zweibruecken,  20-10-1901. 

The  3  eldest  bros.  visited  India  between  1854  and  1857, 
for  scientific  resoarch  ;  the  4th,  Emil,  arranged  their  collec¬ 
tions  and  edited  their  memoirs  in  Germany  [  144-7  ]• 

Hermann  and  Adolf,  both  interested  in  geology 
and  magnetism,  had  explored  and  climbed  in  the 
Alps,  and  pub.,  1850  and  1854,  with  Robt.,  two  vols. 
describing  their  work. 

They  were  anxious  to  extend  their  researches  to 
the  Himalaya  and  in  1853,  with  the  strong  support 
of  Baron  Humboldt  and  the  rs.  of  London,  obtained 
authority  of  the  Directors  bxio.  to  pursue  magnetio 
svy.  of  India  broken  off  by  Capt.  Elliot’s  death  [tv, 
118-9  ;  v,  144-5  ]-  They  were  to  work  under  aegis 


1  irregular  armed  police  ;  Bobson-Jobson  ;  Sandcs,  1  (  457  n. 3  ).  •  ohs.,  20-3-1900.  *OR.  Topo.y  1864—6  (  10  ).  4DDn. 

728  (  2  ),  to  AO.  Ft.  St.  Geo rge,  25—8—58.'  *  commuting  J  pension,  oha.,  20-8-1900.  *  Mis*  Oram  to  rhp.,  25-10-1957. 
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of  the  SG.  and  were  each  given  reasonable  allces. 
on  condition  they  travelled  .by  separate  routes. 

Leaving  England  20-9-54,  they  landed  at  Bombay 
£6th  Oct.,  bringing  Robt.  with  thorn;  we  do  not  find 
lhat  he  drew  any  allces. 

A  general  account  of  their  work  and  travels  haa  bean  given 
[  745-7  ].  hut  other  details  may  be  added  here.  -  • 

,On  visit  to  Kumaun  in  1855,  Adolf  and  Robt.  engaged 
Rain  Singh  and  other  relatives  of  Devi  Singh,  Moorcroft'e 
old  friend  who  was  still  alive  [  n,  431;  v,  448],  and  like 
Woorcroft  they  visited  Gartok  in  disguise.  They  climbed 
part  way  up  Kamet  to  which  they  gave  the  name  Ibi  Gamin 
[  86-7,  147  ] ;  they  explored  the  glaciers  of  Kanda  Devi. 

In  Dec.  1855,  Robt.  visited  Amarkantak  which  he  had 
been  told  was  7,000 ft.  above  the  sea,  though  no  sum-,  had 
ever  suggested  any  remarkable  bt.  [  1 :  217-30,  index  ;  m, 
517  ;  rv.  477  ).  He  made  it  3,850  by  barometer  [  344  ]. 

29th  May  1856,  Hermann  and  Robt.  left  Simla  for  Leh 
Hermann  travelled  by  Dppsr  Sutlej,  Spiti,  Parang  La  [  202- 
3,  234  n.5  ],  Tso  Morari ;  Robt.  via  Kulu,  Lahul,  Bara 
Lacha  La,  finding  Hermann  at  Leh  30th  June.  Leaving  Leh 
24th  July  they  crossed  Baser  and  Karakoram  passes,  then 
east  to  Kuenlun  Range  [237-83,  claiming  to  be  the  first 
Europeans  to  cross  these  ranges  [  446,  448  ]. 

They  kept  their  plans  secret;  “.It  was  very  important... 
to  follow  a  route  not  generally  taken  by  caravans  trading  to 
Yarkand.  ...  Our  chief  guide  therefore  proposed.. .a  direction 
without  any  trace  of  a  road  from  the  Karakoram  Pass.  ... 
Od  leaving  Ladak  we  had  nineteen  horses  with  ns,  of  which, 
however,  we  lost  seven  between  Leh  and  Sumgal.  On  the 
13tb  August,  while  crossing  the  Elchi  Pass,  we  were  overtaken 
by  a  violent  snowgform.  The  cold  was  intense  during  the 
night,  and  two  of  oor  horses. ..lying  close  to  our  very  feet 
died  from  the  effects  of  it”.  r  ■  .  7  . 

Adolf  had  left  Simla  at  the  same  time  and  travelled  to  ■ 
Gkardo  via  Kulu  and  Lahul ;  he  had  then  explored  the 
mountains  and  glaciers  round  Nanga  Parbat  before  "joining 
his  bros.  at  Srinagar  [  76-7  ]. 

Earlv  in  1857,  Hermann  visited  Katmandu  and 
was  allowed  to  make  obsna.  and  sketches  “without 
let  or  hindrance”.  Though  his  obsns.  had  no  fixed 
base,  he  was  not  afraid  to  dispute  the  Survey 
identification  of  snow  peaks,  and  his  claims  were  not 
firmly  disproved  till  Wood’s  visit  in  1903  [  95  ]. 

Sailing  from  Calcutta  Hermann  met  Robt.  in  Egypt  in 
May  1S57,  the  latter  having  sailed  from  Karachi,  and  they 
returned  to  Germany  together. 

Adolf  remained  behind  in  order  to  make  another  visit  to 
Central  Asia  and  was  murdered  near  Kashgar.  It  was 
several  months  before  his  fate  became  known  in  India. 
Enquiries  were  put  in  hand  in  many  quarters  and  infn.  was 
collected  from  his  followers  and  from  people  of  Yarkand 
and  other  places.  Henry  Strachey  in  Kumaun,  Knox  in 
Kulu,  and  Johnson  at  Leh.  were  amongst  those  who  collects 
ed  moBt.  From  these  various  accounts  it  appears  that  when 
Adolf  reached  Yarkand  ho  found  it  under  siege  by  Turkis 
from  Kokand,  some  300  m.  w.  of  Kashgar. "  He  sent  back  one 
of  his  servants  to  Kaugra  with  reports  and  obsns.,  and 
marched  w.  towards  Kashgar,  nr.  which  place  he  was 
siezed  by  another  Turki  leader,  and  murdered  with  two  of 
his  followers.  The  pr.  date,  26th  Aug.,  was  deducod  from 
servants'  note  of  hew  moon  [  507  3- 

His  liodv  was  brought  back  to  India  "by  one  of  his  servants, 
and  most  bf  his  notes  and  obsnj.  wore  recovered  and  sent  to 
his  bros.  in  Germany  [76-1  3-  -  1  ■ 

■  Full  reports  of  these  enquiries  are  to  he  found  in  PDn. 
646  (  481,  else?.  715  (  479  ) ;  717  (  236,  239  )  53j ;  (  17  )f  and 
a3so  in  Results  oj  the. ..Mission,  I  (11— 60). 

''Two  monumental  accounts  of  The  Results  oj  the  SchlaoinJ  ■ 
vx.it  Mission  to  India  -  2  vols.  with  Atlas,  pub.  1862,  Leipzig 
and  London  and  Reisin  in  Indie n  vnd  Eochasien,  4  vols. 


pub.  Jena,  1869-80  ;  Emil  the  yr.  bro.  aeatd.  in  yrrepentlka  ' 
fTbeir  reports  od  physical  geographyand  jiatnra]  product, 
and  general  description  of  the  country  are  of  .the  ntmai" 
interest  and  value,  and  their  coloured  panoramas  '  and  lani-r 

•cape  sketches  are  delightful1.  _  ■■  -  .  *  _ _ 

■  They  were  npt  trained  suryre.  nor  skilled  in  the  caenf  wrr‘: 
insts.,  and  their  geogl.  work  was  B'ketchy  j  1 46^7  J.  .  *^7.  " 

Hermann  wrote  to  STS.,  16-8-1868,  Trom'TJaegin^^ " 
Castle,  nr.  Toschheim,  Bavaria’.  Both  he  and  Robt.  wen  ' 
officially  honoured  in  1 859,  Hermann  being  known  as  Hermann  '■ 
von  Schlagintweit-SatunJunski.  Robt.  vxki  Bchlagintwiit. 
became  Prof,  at  univ.  pf  Giesaen  in  Heese*.  r  ...(  . .  _  ■ 

"Emil  (DIB.),  of  Bavarian  dr.  .service,  was  jejjxxt  xat 
Buddhism,  and  on  history  and  languages  of  Tibet  and  IndSu." 
aDd  anth.  of  aeveral  pah  ns.  •  be  gresUy  asstd.  tu  hro*”^ 


SCONCE,  James.  Ban.  Art.  St  aa.  •  .h,v.  »  " 

L.  2-4-36.  d.  A  A-  I  kre  ? 

2/Lt.  6~  12-53  _  Capt.  3-t-Bl  suso. -11-4-70;’ 

Bt-  Cq!.  9-42^83  ;  osa-.;  to  mil  duty,  X-4-8L 

Son  of  Robt.  Sconce,  Procum  toe  Tiaoal  A.  Writer,  Btirfinw 
and  Agnes  Colquhoun  his  wife.  ”  •  _  ^ ^ 

ed.  Glasoow  nhiv.,  matric-  1849;  Addisocimhe,  1853-3. 
m.,  pr.  England,  18-1-66,  Franoes  Susan  Ktrrrj  lhafo 
surviving  child,  Ethel  Colquhoun,  d.  atBtrathlar 
81.  Classd.  Lists,  1881,  1884,  1890.  .7^^, 
arrcL  India  2-4-54  ;  with  ArL~at  siege  of  (Delhi,  BcpL  ItST, 
and  relief  of  Lucknow,  March  1858  ;  Hor»e  Art.  11-4-6®.  tf  3  V 
21-10-59  appd.  Asst.  Rev.  Burrr.;  joined  Bur*J«ndia*4 ' 
13-12—59  [267  n.6  3  ;  to  ch.  Jnhbulpore  Rev.  Sty.  27-C— CJ | 
Rev.  Surer..  24-1 -63  ;  furl,  me,  1864-6  ;  eh.  No.  6  IJtT.  HaxlH- 
bagh  "3-11-66 ;  furl.  1872-3  ;  oh.  3  Dir.  Uxdnapont,  t-U^)  j 
No.  8  Div.,  w.  Soane  lrrgn.3 6-3-76  [ 533  J. 

DSG.  and  Bopt.  Rev.  6ry.  1-1^78;  furl.  1874-45;  oSjt  KL' 
11-4-  to  1577-89;  nt L  -S-LC1.  aged  65  j  lad. 
[396,4003.'  .....  - 

SCOTT, 

b.  2—4— 35  fi.,  rir.ThciadntCTkorTrxagiy,  j 
2/Lt.  18-12-24  —  LL-Ooi.  VJ-al  C«.  H  £ 
Only  bou  of  Thomas,  bro.  of  Sir  Wilier  the  tmrw&it,  m4 
sometime  Pvmr.  hm.  70th  Ft.,  and  Elizabeth  LW  *4fa, 

of  David  McCulloch.  .  •<  <*■  t,  .-f  ■£;~.  7m 

ed.  Addiscombc.  Conolly  (  105/71  ).  "—  V  ■  -S'—''- 
1845-S,  id  ch.  of  Rev.  Svy.  0<ui*l«,  and  I«wt»  tn  Bind 
[  192-3,  276,  281,  285,  4013;  1858,  In  oh  rwn.,  Sind  [  76  ^ 


SHER1YTLL, James  Lind.  Ben.  Inf.  dr  so.  ^ 

b.  25-12-19.  d.  at  soa,  12-1-64.  hrraxrward 
voyage,  x.  oT  Cop©  [  396  Jg 
Ens.  24-1-39  ...  Maj.  eo.  18-2-61.  ^ ~ 
Bod  of  Markham  Eeles  Sberwill,  Capt.  Stafford  HjUtla,  and 
Lucy  hi  aria  dau.  of  Dri  Jas.  Land  [  1736-1812  );  DAB., 
ras.  ;  phvB.  to  Geo.  in.  -•  .ss-.-i--:  i^ji  "YU  —  - 

m.,  Dinapore,  17-3-52,  Harriet,  daru -pf  Oci.  ^chn  Olcoi. 
gomery  Hill,  and  Bis.  to  bis  bro.  Walter's  wife  £  529 3-  •  <""  >  'r 
29-12-43,  at  battle  of  Paniar,  G waljqr  campaign  ;  J M3-#,  . 
and  1852,  with  fwd.  ;  furl.  19-4-52.  .t  ”  -  T-  .  1'.  3  21 ?  ,r 

26-9-56,  appd.  Amt.  Rov.  SurvT.,  T>«rajAt,  nndar  - 
Johnat  one  [  2 1 7-8  3  ;  00.  3-1  -59,  tr.  U>  itr.  ;  aasumod  3 
ch.  Dinajpur  Rev.  Svy.  from  Bow,  16-12— 68  ;  with  - 
party  to  Manbhum  at  end  of  1863  [  6,  2^3-,  , 

364  ]  ;  “in.  energy  and  determna^ion...  J&cx>n4  topaoi£.  ' 

[  308,  400  ].  ’•  -  K 

JASB.,  im  1862  (457);  Ben.  P  rf-  P-  (  271),  with  to*, 
others  visited  Sikkim  snd  explored  glaciers  of  Kangtis*- 
•  ¥  •  .  !..■  *-*JP*-^  . 
janga. 

00.  00.  14-12-63,  furl,  on  me.  -  . 


>Eur.  Letters;  ( l§k  ’.B.Afi  fat.  Pr.  *,!<«.  Letters  (  15  \  8.-6rI^ 
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SHERWILL,  Walter  Stanhope  [ay,  465]. 

Ren.  Inf. 

b.  31-8-15.  d.  29-3-90. 

Ens.  1-6-33  ...  llaj.  2—4—59;  jet.  as  Hon.  Lt.-Cok, 

31-12-61. 

bro.  of  James  [  528  ]. 

ed,  Christ's  Hosp. ;  Addiscombe,  1830-3  ;  Hodson,  rv  (  74  j 

m.,  Ghazipur,  24-2-45,  Cecilia,  dau.  of  J.  M.  Hill,  Com  nr. 
of  Port  Elizabeth,  sa.,  and  eia.  to  wives  of  Jas.  Sberwill  [  sup  ] 
and  A.  C.  Heyland,  bos.,  judge  at  Ghazipur. 

BOS.  ;  FKGS  1859;  wrote  frequently  for  scientific  journals; 
J ASB.,  11,  1851  (  544  ),  Rajmahal  Hills  ;  SikJdm  ;  xxn,  1853 
{540-70,  611-38  ),  papers  on  geology  of  Kangcbenjunga  and 
other  pc-aka  ;  xxm,  1855  (  49-57,  83  ),  Kunchinjinga  ;  Darjeel¬ 
ing  ;  Ben.  Sel.,  XXIX,  on  Rivers  of  Bengal,  19-2—57  ;  Oldham  ; 
Ben.  P  <fc  P.,  1936  (22  ).  Cal.  Rev.,  1859,  Oangelic  Della. 

Attractive  artistic  aketches  of  avy.  life  [  m,  345  ;  rv,  pL 
18  ;  v,  284  ] ;  vm.  exbt.  1264,  sketch  of  Darjeeling,  1852  ;  col. 
litho.  at  10.,  Foster  (  113  )  [  284  ]  ;  JRGS  1859. 

arrd.  India  Jan.  1834  ;  27-7-38.  appd.  Asst.  Rev. 
Survr.,  joining  at  Caumpore  under  Saunders  Abbott 
[  rv,  226—7  ]  :  1840-1,  leave  on  me.  to  Cape  ;  rejoined 
under  Stephen  at  Jalaun,  holding  temp.  ch.  1842-3  ; 
after  move  to  Bihar  [  rv,  184,  227]  full  ch.  M  Rev. 
Survr.  from  Feb.  1844. 

From  1844,  moved  party  in  succession  to  Shahabad, 
Monghyr,  and  Bhagalpur,  taking  leave  on  me.  to 
Cape,  10-3-48  [6,241,  244-5,  254,.  296,  299,  302, 
304-5,  364,  395-6,  433-4  ]  ;  resumed  ch.  24-10—49  and 
moved  party  to  Rajmahal,  Birbhum,  and  Murshid- 
abad  [  225,  243,  254-5,  535  ]- 

Writes  to  ThuiUier  from  camp,  Christmas  Day  1850;  “I 
do  not  like  going  into  our  jungles  without  elephants  ;  tigers 
are  too  numerous  to  be  comfortable.  ...  A  happy  Christmas 
to  you  and  yours.  Thermometer  about  60°  ;  awfully  cold  ; 
yre  are  obliged  to  stand  in  the  sun  to  warm  ourselves". 

Again  from  Berhampur,  nr.  Murshidabad,  4-5-51  ;  I 
arrived  here  late  last  night  having  been  24  hours  on  elephants 
going  54  miles  ...  Very  tired  and  knocked  np  ;  excuse  haste 

During  summer  months  1850-2,  his  party  made  large  scale 
svy.  of  Darjeeling  area,  and  under  his  personal  supervision 
completed  1-inch  map;  writes  of  his  trips  in  the  mountains, 
2-8—52;  “  Having  waited  patiently  for  nearly  3  months  since 
the  earthquake  (  of  May  1852  )  exposed  the  flank  of  Kun- 
chinjinga,  ...  I  started  this  morning  at  8- 30  a.m.  accompanied 
by  Mr.  Robt.  Smart  ...  Having  just  completed  the  survey  of 
the  British  Hill  Territory,  and  having  had  several  very 
fatiguing  trips  in  the  hilla,  we  were  both  in  good  walking 
trim  [  83,  186  ).  ... 

8—8—52.  ‘‘An  hour  and  a  half  of  aharp  climbing  carried 
ns  to  the  summit  of  Singaleelah  where  the  Tumbok  Pass 
leads  from  Sikkim  into  Nepal.  Barometer  gave  an  elevation 
of  10,792  feet.  ...  The  Sirdar. ..[  showed  ]  us  the  cairn  of 
stones  erected  by  Captain  C.  T.  H.  Weston  in  1822  [  m,  513  ]”. 

Journal  closes  19-8—52;  “We  reached  Darjeeling  having 
been  away  18  days,  during  which  we  had  travelled  360 
miles  on  foot,  ...  reaching  an  elevation  of  14,500  ft.  distant 
in  a  direct  line  17  miles  from  point  of  departure*". 

Survra.  will  sympathise  with  his  note  to  ThuiUier  on  the 
one-inch  map  on  which  he  had  been  “working  np  the  hills 
to  distinguish  the  high  from  the  low.  ...  It  does  not  please 
me.  I  have  looked  at  it  too  long  and  am  tired  of  it". 

Under  flo.  13-12—53,  handed  over  party  to  Gastrell 
6-1-64,  and  deputed  to  special  duty  for  “re-adjust¬ 
ment  of  district  boundaries  of  Behar  and  Bengal”, 
with  pllce.  Rs.  200  pm.  ;  Took  up  new  duties  at 
1 


Patna  6—2—64,  travelling  round ^  to  consult  dist. 
officers,  Comnrs.,  and  judicial  authorities.  Writes 
to  ThuiUier,  17-3—54  ;  “I  am  almost  in  despair  with- 
my  work  ;  I  can  make  nothing  of  the  million  names, 
that  the  Magistrate  has  given  me.  I  suppose  I  shall, 
find  out  soon  what  to  do  with  them  ,[  255-7  ]  ”*• 

18-7—55,  placed  under  orders  of  Comnr.  Bhagalpur  during 
suppression  of  Santal  rebellion  ;  “I  at  once  placed  myself 
nnder  his  orders,  having. ..from  the  commencement... rendered 
every  assistance  I  could,  both  to  the  Commssioner  and  to- 
the  military  commanders  by  giving  them  information  regard¬ 
ing  the  country,  people,  etc. 

“Dpon  25th  July. ..I  joined  Major  Shuckbuxgh’s  Tegimen't, 
and  proceeded. ..towards  the  Daman-iEoh  where  trp  to  the 
6th  August  I  was  engaged  as  their  only  guide.  ...  Upon  the 
8th  Angust...I  joined  ilaj.  Gen.  Lloyd,  O.B.,  at  Rajmahal 
as  his  daqmo.*”. 

“I  w as  relieved  of  my  duties. ..on  the  14th  inst.  [Sept. 
1855],  when  I  proceeded  at  once  to  Berhampoor,  where  I  am 
at  present  engaged  closing  my  office  prior  to  applying  for 
leave  on  sick  certificate  to  Europe.  ...  Having  partially  lost 
my  memory,  Bight,  and  hearing,  I  am  warned  to  stop  work 
before  it  is  too  late”*. 

Furl.  from  Oct.  1855;  resumed  duty  as  Bdy. 
Comnr.  from  36-8-56,  making  hdqrs.  at  Dum  Dum 
and,  from  22—11-56,  appd.  Prof,  of  Survg.  at  Civ. 
Engrg.  CoU.,  Sibpur,  in  addition  to  other  duties  [  397  ]. 

Oct.  to  Dec.  1859,  acted  as  DSG.  during  Thuilher’s 
absence  up-country  [  349  ]  ;  1860,  took  furl,  on  me. 
till  ret.  31-12-61  [521]. 

ThuiUier  write  of  him,  18—12—59  ;  “He  is  second 
to  none  as  a  draftsman,  or  aa  an  administrator  in 
charge  of  extensive  establishments,  his  temper  and 
judgement  being  above  all  praise,  rendering  it  a. 
delight. ..to  serve  either  with  or  under  him.  ... 

“He  has  also  rendered  valuable  aid  to  Govern¬ 
ment  as  a  pioneer  geologist,  ...and  his  statistical, 
and  geographical  published  reporta  and  scientific 
papers  in  the  Asiatic  Journal  prove  his  unwearied 
industry,  energy,  and  talent  [  10,  397,  400  ]”*. 

Keen  geologist  aDd  responsible  for  several  valuable  geoh 
maps  [  142];  Thnillior  writes,  5-4-56,  of  his  "excellent 
reports  on  Bhagalpoor  and  the  Bajmaba)  U ills,  Becrboom, 
and  Darjeeling  districts.  ...published  by  the  Board  of 
Revenue.  ...  The  pages  of  the  Aaiatic  Society’s  Journal  have 
likewise  been  enriched  by  this  officer’s  various  contributions 
on  the  physical  geography  and  geology.  ... 

"A  valuable  guide  map  to  the  geological  forroations...was 
compiled  by  this  officer,  and  published  in  December  1852"’- 

SHORTREDE,  Robert  [  m,  502  ;  rv,  465-7  ]. 

Bo.  Inf,. 

b.  19-7-01.  d.  26-11-68. 

Ena.  4-1-23  ...  Lt.Cok  12-10-57; 

•  •  ret.  88  Hon.  M.  Gen.  3L-12-45I: 

Son  of  P-obert  Shortreed,  Sheriff  substitute,  co.  Roxburgh 

ed.  Jedburgh  gr.  scb.  and  Edinburgh  High  Sch. ;  spells 
his  own  name  as  here  given  [  m,  502  ]. 

m.,  Allahabad,  19-1—44,  Clara  Ann,  dau.  of  Geo.  Channer, 
of  Button,  nr.  Hounslow,  and  ais.  of  Col.  O.  G.  Channer 
(181 1-95  ),  Bon.  Art.,  and  Commy.  of  Ord.  Allahabad,  1819- 
66  ;  Hodson,  1  (  329-30  \. 

rRiS.  1848. 

■  JASB.,  n,  1842  (  28,  40,  267  ) ;  xxrr,  1853,  Math],  Papers  ; 
Lop.  Tables,  1844  [  rv,  467;  T,  173-4];  Traverse  Tables . 


»DLB.  37/57  (  143,  181  );  with  sketch  of  cairn.  'JASB.,  rm  (  541-637  ).  »dlb.  37/68  (  5  ),  17-3-54.  *  Maj.  h.  a. 
6huck,burgb.  (  1800-60 ) ;  Ben.  Inf  ;  Hodson,  tx  (  85-4  j M_  Gen.  a.  w.  m.  Lloyd  (  17S9-1R65  ),  Ben.  Iu£-  eomd^.,  Dinapore  from 
\0-l  1 -54  »  Hodson,  XU  (  65-6.  k  'dub..  37'69  (  110-8  L  to  DSG.  1-9  &  17-9-651  •DDn.  68S  (  249 )t  *DDo.  624  (  25 ), 
DSG.  to  SG  ;  10  Cal.  (  172-3  ),  Bhagalpur  A  Monghyr  dirts,  with  geoL  info.  .  ‘  .  . 
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3  854;  Tran a.  TtAS.  1845,  Him.  AUm. ;  6b.  notice,  HAS 
'<mn),  xxix,  1803  (  120-1  ). 

1824,  Doocnn  topo.  evy. ;  1828,  Bo.  trgn. ;  1832, 
to  orders  of  BQ.  ;  1834—6,  on  local  rev.  svy.  ]  iv,  236  ]  ; 
3836,  reed.  trig.  svy.  after  disputes  with  Everest 
I  rv,  73  ;  v,  101,  122  ],  but  after  apology  took  oh.  of 
svy.  during  Jacob’s  absence  [  rv,  74,359]  ;  23-9-39, 
oppd.  1st.  Asst,  gts.,  joining  Everest’s  camp  at  Sironj 
.20-11—40  [  rv,  357  ;  v,  382  ], 

1-9—41,  took  ch.  Karara  sor.,  making  recess  qrs. 
»t  Allahabad  ;  progress  slow  and  Everest  far  from 
satisfied  [  rv,  69-70  ;  v,  xi,  11,  155-6,  361,  368,  501]. 

Within  two  weeks  of  taking  over  as  6G.,  Waugh  wrote 
■friendly  letter  asking  Shortrede  to  speed  up  progress,  and 
•"Ebortrede,  writing  a  few  weeks  after  his  marriage,  promised 
"to  do  hue  best1.  In  letter  of  20th  March  1844,  however,  re¬ 
plying  to  technical  criticisms  based  on  a  report  by  Renny 
j  101,522],  Shortrede  wrote  most  disrespectfully  of  Everest, 
"which  drew  sharp  rebuke  from  SG. — - 

‘‘if  vou  had  done  twice  Be  much  work.. you  would  not 
Rave  escaped  cenBure  from  my  predecessor,  because  your 
work  was. ..in  direct  violation  of  the  positive  instructions... 
furnished  for  your  guidance,  but. ..to  address  such  aspersion 
to  his  successor  i6  an  acfof  the  greatest  discourtesy.  ... 

“My  predecessor’s  letter.. .contains  a  distinct  prohibition 
•of  any  innovations  [  114-5  ]”. 

Shortrede  was  prompt  in  disavowing  any  intention  to  give 
offence,  withdrew  the  offending  letter  which  is  not  now  on 
rthe  files,  and  promised  to  meet  the  SG.’6  wishes*. 

Towards  the  close  of  recess  Waugh  called  for  a  regr.  of 
^angles  obsd.  with  detailed  report  on  the  work  completed. 
.After  examining  these  be  decided  that  Bbortrede’s  work  was 
not  good  enough,  and  asked  for  his  return  to  Bombay; 
“'Captain  Shortrede  proceeded  upon  no  regular  method  and.- 
made  no  proper  disposition  of  work  among  his  sub-aasistanta 
{  rv,  466  ]”.  * 

After  criticism  of  Shortrede’B  lack  of  planning,  and  the 
wretched  progress  made,  Waugh  notes  that  "up  to  this  date 
the  computations  have  not  been  brought  up,  the  whole  of  the 
work  for  two  years  remaining  still  in  an-ears.  The  angles 
■taken  in  1842/43  have,  however,  been  submitted,  together 

with  a  rough  calculation _ With  one  exception  the  work 

has  not  been  executed  in  accordance  with  the  established 
rules  of  the  Department,  which  were  furnished  to  Captain 
Shortrede.  ...  A  great  deal  of  unnecessary  work  has  been 
done,  and  time  and  money  have. ..been  wasted  [  390-2  ].  ... 

“From  all  I  have  learned  of  Captain  Shortrede, 
_he  is  a  gentleman  of  undoubted  talent  and  consider- 
•'tible  mathematical  acquirement.  ...  He  has  never, 
‘-from  the  commencement  of  hie  career,  followed  a 
rfbred  system  or  concentrated  the  whole  of  his  energies 
upon  the  sole  object  of  speedily  completing  his  work. 

_ The  Karara  Series  will  never  make  any  decided 

"progress. ..so  long  as  the  executive  duties  are  en¬ 
trusted  to  an  officer  who  has  never  yet  accomplished 
.any  great  undertaking  in  this  Department.  ... 

“He  possesses. ..considerable  accomplishment  in 
-the  native  languages,  especially  Mahratta.  ...  He 
Has  also  served  in  the  Revenue  Department  as  an 
-Assistant  Collector,  and  has  boon  employed  in  the 
.Bombay  Flint”  [  rv,  465  ]3.  :  • 

Govt,  accepted  SG.’s  recdn.  and  under  00.  67  of 
34—2—45  Shortrede  handed  over  ch.  of  Karara  aer. 
■0-3—45,  and  proceeded  on  furl,  from  Bombay  [  336, 
3  79.  390-2.  399  ]. 
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Whilst  in  Calcutta  after  "handing  over  he  pursued  hif»tu2T 
of  the  deflection  of  the  plumb-line  that  he  had  obad.  at  DaSk 
Dun  in  1841.  He  wrote  direct  to  Govt,  of  India 
that  hie  results  entirely  vitiated  the  accuracy  of  JEvotmu/c 
work  on  the  Gt.  Arc  [  rv,  105,  466;  v,  J33-6  J_  :  ^ 

These  were  passed  to  BG.  for  comment  and  Waugh  replied 
that  all  the  facts  had  beeD  fully  known  to  Everest.  He  re¬ 
jected  Bbortrede’s  conclusions.  The  corr.  was  passed  to  the” 
Directors  who  folly  accepted  Waugh’s  view8-  They  regretted 
that  Shortrede  had  not  put  the  matter  up  before,  and  auggeai.' 
ed  “his  late  removal  from  the  Department.. ]  as]  en  indue! 
ing  cause  to  hiB  bringing  the  subject  before  you "i.  -  V’ 

Whilst  in  England  Shortrede  read  a  paper  before  jcix" 
18-6-48,  which  was  communicated  to  ae.,  Airy,  who  thought 
it  “  an  ingenious  and  interesting  investigation He  suggested 
a  minor  alteration  which  Ebortrede  gladly  accepted  [  135 Jhr. 

On  return  from  furl.  Shortrede  joined- his  .xrgti 
and,  8-1-50,  Bent  copy  of  his  it  as.  address  "to  -Govt.' 
from  Belgaum,  repeating  his  chargee  that  "Rvereat^ 
had  glossed  over  discrepancies  and  deoeivsS  "boQfi 
Govt,  and  the  scientific  world  I  135J. / iWan^bpNMBea  * 
this  to  Chief  Compr.,  who  agreed  that  the 
which  SG.  proposed  to  make  at  "Banog "would  ■clear } 
up  the  matter,  and  that  Shortrede’B  obena.  at  Thin* “3 

Hun  would  then  be  of  email  importanoe  Xt353*^v 

There  is  no  doubt  that  Shortrede’’*  perwbtoci  i 
pushing  of  his  views  on  Him&layaa  Attraction  ] 
stimulated  Waugh’s  interest  in  the  subject,  Jund  led { 
in  turn  to 'Pratt’s  investigations  and  theories*  which  * 
attracted  world-wide  attention  Ju36y7, "320, 

20-2-51,  appd.  to  ruoc.  -Stephan  in  -oh.  of  oa-Sutl^J  m.~1 
evy.  and  to  -more  .party  to  upper  "Rechna  ‘  AM, ' . oorarin*  £ 
Sirta.  -of  Gnrdauspnr  ana  Siiliot.'-  Td erred ’in  1853  Ho  3«cS 
6o&b  to  complete  Gujrit  and  ShUpur  di*t».  hy  «o3  -of  acarx* 
1854— B  ;  then  tn erred  Into  the"  Rmi-Eigv  w-oil  bevood  th* 
Jhelum  l  7,  52,  218,  270,’  27  w,  285, 364,  "J 96,' 4 oo> 

During  thV  period  he  tnyea  correct  adjustment  tit  -*e*H 
vergence  of  meridian  The  problem  r*  refarrud  "Id  TWhr* 
Dun,  and  definite  depth  ordai  jeeirod  ce  the  wabjact  j 
In  1B55  6Q.  put  forward  hi*  nam*  al  oifiorr  tit 
eel.  for  ch.  of  rev.  try.  of  Bind.  ShartroA*  objected  *irc*jffy 
“It  is  a  matter  of  indiffcreooe  whether  the  rgTncr_3i  Jagg  to  ? 
Bengal  or  to  Bombay,  bvt.he  ahoedd  he  rw nj  and 
and  cf  from  10  to  16  years  standing,  —  and. -likely  to  rental* 
long  enough  to  give  the  srurvey  a  fair  footing.  —  *"%  —T'"’  . 

“I  have  been  now  upward  cf  82  year*  in  the  aorrioe,  0 t  - 
wbicb  I  hr  ve  been  27  hot  season*  in  the  low  oounlry,  and  Kara 
served  upward  of  28  years  in  India,  even  deducting— Jeer* 
of  every  r-ort.  ...  1  am  somewhat  advanced  in  life,  hut  any, 
constitution  is  unbroken,  and  1  am  atfll  active,  and.  in  nyr, 
present  locality  may  be  efficient  for  several  year*  to  com*.  —  ; 

“For  some  lime  past  I  have  been  intending  for  famBT 
reasons  to  go  home  on  lesve  for  a  short  period.  —  If  I  ahould 
go  to  Bind.. .several  yearn  must  elapee  before-.]  the  party] 
could  be  in  good  working  order”.  -  »•  ~V  V-  ♦-  “i  }  :s» 
He  pointed  to  the  good  work  doneby'hia  party -under  hit 
management  during  the  past  four  years  ;  “The  early  atimuhi* 

1  have  usod  haB  becD  my  own  example,  aod  a  fair  acknow. 
lodgement  of  the  merits  of  every  man.  Exoepting~mv»elf 
there  ia  not.  a  man. ..who  can  aay  that  he  is  hard  worked.  — 
It  can  scarcely  be  for  the  advantage  of  Government  that  auih 
an  establishment  should  be  broken  up  and  dispersed  u  B 
muBt  be  if  I  go  to  Sind  ...  ■  ~  ’  kT 

“I  am  the  oldest  surveyor  in  India,  and. -it  would  he  xm>- • 
thing  unusual  to  allow  me,  -as  auch,  a  choioe  of  locality,  but 
thiB  sudden  removal  against  the  known  wishes  of  ilw  local 
Government. ..is.. .a  severe  hardship”  [  452,  542  }*.  ..  .  . 

.  Unfortunately,  he  made  a  spiteful  reference  to'his  remerraj 
from  the  cxS.  ten  years  earlier,  in  which  he  suggested  tha* 


*DDn.  491  {  6-7  ),  from  BG.,  1-1-44  ;  521  {  67  ),  Bhortrede’s  reply,  14-2—44. 
35—6—44  ;  620  (  67  ),  from  Shortrede,  6-6-44.  *  DDn.  452  (  187-207  ),  7-12-44. 

4  110),  Airy  to  fujlb.  *  DDn.  661  (  1 15  ),  to  DBG.,  18-9-66. 


*  DDn.  491  (  43-6  ,  54  ),  from  BG’s.  18-6  * 

*cd.  to  B.,  14-1—46  (6).  *  DDn.  541 

...  x 
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MW  Hver«**  hnA  I  with  pTfwirvat  b\*A  AgAiftit* 

>rnr-  ThcilHer  pruned  thia  priv&Ujfry  to  toe  SO.,  who  ortWed 
that  this  saggraikm  should  be.  withdrawn  with.  odequfvt© 
•p^/k)gT.  Ha  recapitulated  tho  reasons  for  which  he  had 
considered  Short  rede  quite  unmited  for  the  ors. 

Under  Thxdlberia  tactful  hiuruiling,  Shoctrede  withdrew  the 
offending  paiaage  “to  Avoid  the  re-agitation  of  in  at  tors  of  10t 
jwm  rtamling  on  which  we  hold  opposite  opinions**  [  391  )*. 

The  tr.  to  Sind  did  not  take  place  [  277  }  and  under  ©0* 
<?a_  of  17-10-56,  Shortrode  was  placed  under  orders  of  C-in-C. 
for  empt.  with  hiB  mi),  unit  erm  remit  for  Persia  [  194  }.  He 
handed  over  ch.  of  his  svy.  party  to  Anderson  at  Muxre© 
12-11-56,  and  rammed  ch.  in  Not.  1857  for  two  monthB 
before  leaving  India  1859. 

After  rett.  settled  at  Blackheath  to  work  on  his  “Traverse. 
Tables" t  which  were  pub.  in  London,  Oct.  1863,  and  by 
Blackwood,  Edinburgh,  1864. 

The  caption  to  his  box  of  inBta.  now  on  exhibit  at  Svy, 
Museum,  Dehra  Dun  [  it,  467  ],  wrongly  suggests  that  Everest’s 
Logarithm  Lodge  at  The  Park  in  Mussoorie  had  some  con, 
nection  with  Shortrede  [  it,  440  ]. 

SIMMS,  Frederick  Walter.  Civ.  Engr. 

b.  24—12—03-  d,  27-2-65. 

Cfv.  Asat.  09.  Ireland  ;  Astr.  Asst.  Greenwich  Obey,  to 
1835;  A&st.  Engr.  3E.  Ry.  1 S36 — 45  ;  under  heic.  to  India 
as  Cons.  Engr.  to  Govt.  A  Dir.  Rlwy.  Dept.  1845—51. 

6on  of  James  Simms,  senr.,  of  Islington,  and  bro.  to  Wm. 
f  1793—1860  ],  partner  to  Edw.  Troughton  (  1753-1835  )  from 
1826  and  sole  proprietor  of  business  from  1831  t  rv,  491  ]. 

.  Telford  Medal,  1842  ;  mice.  ;  EOS.  ;  fras. 

DNB.  ;  BAS.  (  mn  ),  xxvi,  1866  (  120-1  ). 

Of  delicate  constitution  ;  health  partly  restored  on  os.  in 
Ireland  ;  1835,  resck  from  Greenwich  Obsv.  ;  visited  France, 
and  asstd.  introduction  of  asphalte  to  England;  1836—45, 
on  construction  of  tunnels,  etc.,  on  SB.  Ry. 

1845,  emp.  at  Calcutta  by  heio.  as  Cons.  Engr. 
for  RlwyB.  to  Govt,  of  India  [  322,  419  ]  ;  sick  leave  to 
Mauritius  ;  1847-9,  in  ch.  svy.  and  levelling  Calcutta 
city  [70-1,  181-2,  249-50];  Ben.  P  Ln/ll 

(  104  )  ;  1936  (  131  )  with  section  from  map.  Report 
on  svy.  dated  14—8—50,  Calcutta  (  Simms  ). 

1851,  took  home  copies  of  map  for  CD.,  from  which 
John  Walker  engraved  map  on  reduced  scale  [  1 82-3  ]. 
Now  aeriously  ill,  lived  in  rett.  Toning  ton  Sq.,  London. 

STEWART,  Robert  Crosse,  km.  84th  Ft. 

b.  15-3-25.  d.  10-7-1913. 

Era?.  25-10—12  ...  1856,  tr.  to  Rifle  Bde. 

Bt.-Col.  25-7—74  ;  ret.  as  ML  Gen.  15-3—84. 

Bon  of  Maj.  Archbd.  Stewart,  kh.,  of  Rifle  Bde.  and  his 
wife  Elixa^  dan.  of  Robt.  Crosae  of  Barra chnie,  Lanark. 

©d.  Elizabeth  Coll. r  Guernsey. 

m.,  1800,  Fanny,  dam  of  Capt.  T.  Davidson  of  Sedgefield, 
Durham  - 

OB.,  1881.  Who  Was  Who. 

12-9-^54,  appd.  Aaat.,  Pegu  Svy.,  making  report  on  Toungoo 
DiaL  [  196,  400  ]  8-5-56,  FD.  Stl.,  XT,  Pegu ;  also  empd.  as 
Ex.  Ikigr.  and. Aaat.r  TeL  Dept.;  1856,  exchanged  to  Rifle 
Bde.  in  England. 

Returned  to  India  1857  with  KM.  35th  Ft.  {  Royai  Sussex  )  ; 
wounded  at  Lucknow.  Successful  mil.  career. 

STEWARTr  William  Jackson.  Ben.  Art.  &.  sc. 
b..  22-Ii2-37.  cL  25-2-65. 

2/Lt.  12-6-67  ...  to  Bsa  24-3-65;  Maj.  37th  kij., 

12-6-77. 

ed.  Addis  com  be. 

,  8-L0-60,  appd.  A&st.  Rev.  Butyt.  No.  4  Div.^  Bakargacj  ; 

"a  moat  Accomplished  draughtsman  [256]’*  in  ch.  from 
2-9-62 ;  JO  Cat.  ,(17Z);  evy.  BhagaJpur  town,  1867-8. 

*•  W  '  f  -  1  »  . 

»  DDn.  602  (  3,  28  ).  to  DSG.,  26-12-55  ft  14-1-56. 


In  ah.  variousrtv.  »vys.  LT.  4ol872  ;  wwv.  fro aa  1873  f 
read,  before  1877  [  400  ]. 

ST.  GEORGE,  Riohard  de  Lsratouf.  Bon.  Art. 
b.  2—1—37.  d.,  unm.  Landour,  14-10-61. 

2/Lt.  13-6-56  ;  Lieut.  27-4-58. 
eld.  son  of  Six  Theophlins  John  St.  George  (<L  27-7— 57J 
3rd.  Bart.,  and  Caroline  Georgiana,  dan.  of  Joseph  de  Lantouf 
of  Hexton  Ho.,  Herts. ;  bucc.  as  4th  Bart.  July  1857. 

Burke  (  p.  1920  ). 

6-10-60,  appd.  Asat.  Rev.  Survr.,  joining  No.  2  Oudh  Div. 
under  Vanrenen  for  svy.  Unao  Hist.  24-10-60,  dying  of 
fever  a  year  later  [  396,  400  ]. 

STRACHEY,  Henry.  Ben.  Inf. 

b.  24-2-16.  d.  9-2-1912. 

Ens.  12-6-35  ...  Capt.  19-7-48; 

ret.  as  Hod.  Maj.  31-12-61. 
2nd.  son  of  Edward  Strachey  (  1774-1832),  bos.  and  his 
•wife  Julia  Woodbnra,  dan.  of  H.  Gen.  Wm.  Kirkpatrick 
(  1754-1812  )  [1  :  344-5  3;  bro.  to  Richd-  [in/]  and  Sir 
John  (  1823-1907  ),  bos.  ;  oosi.  DIB  [  318  n.4  ]. 
ed.  Addiscombe. 

mu.  Cape  OH.,  sjl.,  6-9—59,  Joanna  Catharine,  dan.  of 
Rudolph  Cloete  of  Newhnds,  sx. 

1851,  Oriental  Club;  1851,  Patron’s  Medal,  bos.,  for  svy. 
W.  Tibet  frontiers ;  anth.  of  several  books  ft  papers  on 
Himalayan  geography  ;  been  botanist. 

Burke  1956  (  2079  );  Debrett,  1945  (  969  ),  sv.  Baron 
Strachie  ;  JASB.,  xm,  July  1848  (  98,  527-38  )  ;  OJ.,  xxxr, 
1912  (  405  )  Brnrard  ft  Hayden  (  239,  247  ) ;  Mason  (  80-1  )  , 
Sandes,  n  (  230  n.1  )  ;  NF.  Atlas  (  11-12  ). 

Bird.  India  Dec.  1835  ;  on  constra.  ot.  Road  to  Allahabad, 
1841-2;  Kudubdia  Lighthouse,  Chittagong  coast,  1844-5; 
1846,  sick  leave  to  Jtumaun  ;  Sept,  to  Oct.  visited  Mana- 
sarowar  Lake,  making  sketches  later  compiled  with  those 
by  his  bro.  Richd.,  mrio.  25  (  18  )  ;  account  with  map,  JASB. 
xvn,  1848  ;  JBGS.  nx,  1849  (lxvii)  [86,  147,  187,  324, 
448,528]. 

May  1847,  with  Dr.  Thos.  Thomson,  attd.  to 
Cunningham's  mission  to  determine  bdy.  of  Gulab 
Bingh’s  dominions  with  Tibet  ;  after  exploring  E. 
Dadakh.  [  187  n.6  ],  deputed  to  follow  Indus  r.  from 
Leh  to  Gilgit  ;  auth.  Physical  Geography  0/ Western 
Tibet  ;  JPGS,  xxin,  1853  [  187,  240,  316-8  ]. 

Pur).  1851  ;  and  again  1861,  sailing  from  Calcutta  23-7-61. 
Lost  his  Bight  about  13  y.  before  death  but  retained  wonder- 
fill  memory. 

STRACHEY,  Richard,  Ben.  Engrs. 

b.  24-7-17.  d.  12-2-1908, 

2/Lt.  JO-6-36,  Bo.  Engrs. ;  tr.  to  Ben..  25-9-39  ... 

Lt.-CoL  2-7-60  ret.  ae  Lt.-Gen.  23-2-75. 
Bro.  to  Henry  and  John  [  sup  ]. 
ed.  Addiscombe. 

m.,  1st.,  1854,  Caroline,  dau.  of  R err.  Geo.  Bowles  ;  she  cf. 
1856  .  2nd.,  Calcutta,  4-1-59,  Jane  Maria,  dau.  of  Sir  John 

Peter  Grant  (  1807-93  ),  Bos.,  no.  Bengal  1859-62  ;  DIB. 

osi.  1861;  aosi.  1897;  r&s.  1854;  Royal  Medal,  1897  ; 
BEOS.  1887-9  ;  LLD.  (Camb),  1872;  Council  of  India,  1875- 
8  •  1879-89;  autb.  of  art.  Himalaya,  Bncy  Brit.  11th  edn. 

’Burke  (2079);  Debrott,  1945  (  970),  sv.  Baron  Straohie  ; 
DIB.  ;  Conolly  (  89/192,  106/111  );  Addiscombe  (491  );  Bux- 
rard  ft  Hayden  (  142-3  ) ;  Sandes,  n  (  123-4,  with  portrait, 
230  n  !  )  •  VM  exbt.  1039,  portrait  etched  by  Wngman  ;  Who 
Wm  Who;  JASB.  svju,  1849  (  287-310  )>  Snots  Line  ;  xxx, 
1850  (79-82);  Bits  Pass}  QJGS.,  vn,  1851  ( ZV2-3I0  ),  ~ 

Geology  ...Himalaya  Alts.  Ac  Tibet;  Burkih,  I(  8/0). 

jg39 _ Jumna  &  Ganges  canale  ;  1845—6,  1st.  Srkh  War^. 

JO-g_47  snrvd.  Bite  bettle  of  Sobraon,  IO  Car.  (  236  ) ; 
J847,  sick  leave  .to-  Naini  Til,  making  hot.  and1  geoL 
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excursion*  In  Kum»un  ;Ifeb,  1848,  servioos  placed  “at  diapoaal 
of..Xteut..(3ovemor  for. ..conducting  scientific  -researches  In 
Kutnaun  and  ita  Ticmity"1. 

During  .1848  “made  »  journey  into  Tibet,. .botaniamg  [  arid 
fixing  ]  true  position  of  tbe  snowline,  glaciers,  geology,  high 
passes  into  Tibet".  Tix&d  position  and  height  of  "the 
aacred  Kailas  Parbat”  with  remarkable  accuracy.  The 
topo.  svy.  of  1871-2  found  his  position  required  “no  material 
alterations"  and  height  only  28  ft.  too  low  [  86,  147,  187-8, 
318,  314,  448?.  '  ' 

Hayden  records  that  6tracbey  “laid  the  foundations  ~of 
Himalayan  stratigraphies!  geology"  during  bis  visit  “to  the 
Kumaun  and  Ngari  Khoreum"*.  ■  J 

Later  had  distinguished  career,  mostly  pin.  and  Klwys.’-; 
during  1857  was  Sec,  to  Sir  J.P.  Grant  when  no.  of  or. 
whose  dau.  he  m, in  1859  [  534  ]. 

STRANGE,  Alexander.  ,  Mad.  Cav. 

Tl  27-4-18.  •  d.  -9-3— 76. 

Corn.  22-6-34  ....  Maj.,  JBt.  20-6-54;  RegtL 
21-12-59  ;  ret.  as  Bon.  Lt.-CoL  21-12-61. 

Son  of  Sir  Thos.  Lumisden  Strange  (  1756—1841  ),  Ch. 
Justice,  Madras  1800,  DA'S.,  and  Louisa  his  2nd.  wife,  dau. 
of  Sir  "Wm.  Burroughs,  Bart. ;  g.  son  of  Sir~Robt.  Strange 
(  1721-92  ),  distinguished  engvr.,  DNB. 

ed.  Harrow.  , 

m.,  Landour,  17-10—48,  Adelaide  Bruce,  dau.  of  Tfm. 
Davies,  of  co.  Monmouth. 

fes.  1864  ;  Council  1867-9 ;  raas.  1861  Council  A  Tor.  Sec, 
1863-73  ;  FBCS.  1861  ;  judged  at  exbns.  of  London,  1862,  and 
Paris,  1667. 

DNB. ;  DIB. ;  BAS.  (mn),  ixrvn,  1876  (  154-9); 
Markham  (  1 0S-10, 1 14-5,  200-6  ) ;  JBGS.  46  (  cxlix  ) ;  Condon 
(  282-3  )  ;  portrait,  after  rett.  [pi.  22  ]. 

JASB.  xv 1,  1847  (  1265-6);  1847,  whilst  on  leave  from 
regt.,  3th  Mad.  no.,  worked  in  Boileau’s  magnetic  obey, 
[rv,  117-8]  and  displayed  ingenuity  in  making  small  inst. 
for  graduating  scales  [  370-80,  392-3]. 

24-12-47,  appd.  2nd.  Aaat.  ots.,  and  posted  to  jrw.  Him, 
eer.,  under  Du  Vernet  for  instn.,  joining  in  fd.,  7-3-48  [  35  ]. 

Like  other  young  officers  ran  into  debt  whilst  in  Simla; 
A0.  wrote  to  8G.  6-9-50,  calling  attention  to  bill  from 
.“hotel-keepers  at  6imla”  for  “the  large  sum  of  Company's 
rupees  304-1-2. ..contracted  at  their  hotel  in  1847.  ...  Sir 
Charles  Napier  desires  you  will  communicate  to  him  [  Strange  ] 
his  displeasure  at  the. ..impropriety  of  his  conduct  in  neglect¬ 
ing  to  liquidate  for  so  Jong  a  period  the  bill  in  question”*. 

Sept.  1848,  posted  to  Gt.  Loitgl.  ser.  under  Renny, 
reaching  Sironj  fromDehra  in  mid-Nov.  [523].  Before 
the  start-  Strange  had  made  up  new  friction  rollers 
for  ts.  3 -ft.  theodolite  [  J50  ]  and  also  for  one  of  the 
24-inch  [  153  ]5,  besides  getting  married  [  361  ]. 

-  6-9-49,  took  over  ch.  of  party  from  Benny  at 

Nimach,  and  carried  long!,  eer.  through  to  Karachi 
during  the  next  4  seasons,  across  Aravalli  Hills  and 
“little  desert”..  Promoted  to  let.  AsBt.  1-1-50,  SG. 
being  well  pleased  with  result*  of  his  let.  season  ; 
“This  officer  was  originally  Belected...on  account  of 
Tub  qualifications  an  an  astronomical  observer,  as  well 
as  practical  mechanic.  The  result  has  proved  how 
well  fitted  he  is  to  conduct. -the  survey  with  credit  to 
himself  and  advantage  to  his  employers”*  [120,  137]. 
'  Not  only  w&b  he  a  first-class  obsr.  and  practical  geodesist, 
with  exceptional  energy  and  drive,  but  he  was  also  a  formid¬ 
able  wielder  of  the  pen,  and  became  a  great  trial  to.  SG.  by 
lengthy  letters  describing  difficulties  he  was  overcoming,  and 
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pressing  for  extra  staff  and  allowances  {335,  362  J.  '  'WattoW  • 
admitted  his  abilities,  hut  explained  in  equally -'langtfrw.r 
letters  that  it  was  impossible  to  meet  "his  requests, 
he  was  able  in  1851  to  post  James  Tennant  to  tbje"p2rtT  T 
[38-41.65.  99-100,-115-7,  362.36fr-7.-38 3,  453,’533->4T--iJyJ 
-On  -Strange's  report,  9-7-53,  of  the  sncoeeaftd ’nloelxig  at'. 
Karachi,  6G.  sent  him  warm  congratulations  “on  -this  • 

achievement  and  on  the  brilliant  manner  in  which  H  has  he**  r 
effected,  challenging,  as  it  does,  the  admiration  and  emnlaliai  - 
of  the  Department.  I  have  not  failed  to  Tiring  pronunent^  • 
to  notioe—.your  sdentrfie  labour*,  as  well  at  the  conduct  xjf  ’ 
your  Assistants”*  {2,  74,130,332,  194,394}.  v'.u.  .j. 

Called  -to  join,  in  me&st.  of  Base-line  nr.  -AttooV'  ; 
handed  ovur_  to  Tennant  and  reported  to  SG.* ' 
24-10-53,  that  “J  have  this  day  taken  my  3 ejiartirr*  i 
from  Kurrachee  by  xi-O.  rrUyuranr  'JbeJum'".  foe 
Mooltan,  which  station  T  «xpeat  to  Teach  about  Q**’ 
12th  "November,-  snd.'JfhaDoe'fry  yjalanqrmi  dak  Tift  I 
Lahore  to  Attok,  &nth..join’y;oar  onznp  mi  liat  lattor 
place  about  25th  N o vember "*1  y"'  •1yR,>7 

On  completion  of  the  meast.  iaTnlb.  38JU  Rtrmng* 
spent  a  few  "day*  meaeg.  «pen" ioc_'l*w3j* 
the  Indus  below  Attodk  [  43,  5i7l,'«nd  tbm  V>ckT5b«ts 
down  the  river  to  Karfrchi  whare  he  took  "Aver  chu  ‘ 
of  2nd  Hill  ser.,  Logan’s  old  jpartj-  wrkfirih 
had  marched  down  from  Lahore  I-4S.  37*3. ''  N*a»’ 
all  preparations  for  measrt.  ofKarSnhi  ba»e-Tirie  whloh  ’■ 
he  carried  out  to  SG.’s  entire  Batiafaeilian  Briiiag  ♦His1* 
following  Leo.  and  Jan.,  TYaugh  “being  Tmabl*  Xoj 
take  active  part  owing  to  ill  health  {  43-4,  358,  5413."'; 

22-9-54,  whilst  at  Karachi, '  appd.  A irtr .  Anri.  Ln  ‘ 
Buccn.  to  Benny -Tailyour  [  380— l  3,  and  dtmng  IBASr 
emp.  at  Lehxa  Lun  where  “he  gave  insta-'to  jtmioc* 
Bub-aKste.  on  care  and  use  -of  insta?  arid  othar  te>6b-'> 
ideal  subject*  I  138,  157,  163’, *343. 4 

2-7-55,  in  view  of  erpected  rett.  of  Peyton,  HQ.'  -warmd  ". 
Strange  for  ch.  of  East  Coast  ser.-;  “INo  marching  •qtdpkri 
ment  or  adequate  carriage  -can  be  procured  on  tbs  spot.  J*  ' 
will,  therefore,  be  incumbent  on  yon  to  fit  yourself  e&dauHy^ 
for  the  field  Bnd  take  your  equipment  with  you.  DeaTinJ  . 
Dehra  on  the  iBt.  October,  ...you  win  rt*i  Cuttack  hi 
time  to  join  tbe  party  before  taking  the  field,  so  that  with 
the  3  months  notice  now  given  yon  to  prepare”,  no  difficulty 
or  delay  need  occur’.  ...  ' 

"The  very  great  importance  of  this  Sene*  which  urdtrs 
the  capitals  of  Bengal  and  Madras,  and  connects  the  two 
observatories,  ...will  require  corresponding  exertions  and 
xealous  devotion. ..to  achieve  satisfactory  bucooss”1*. 

In  a  letter  of  82  paras  he  referred  to  tbe  serious  obstacles 
of  climate  and  terrain  that  had  interfered  with  progress,  and 
hoped  that  "you r  first  season  in  charge  of  the  Coast  aeries 
may  be  signalized  by  a  triumphant  sucoees  worthy  xrf  your 
standing  in  the  Department”1'  [  27-8,  71-2 }-  y.-v*  . 

■  Od  march  down  Strange  spent  a  week  examining  the  inst*. 
of  the  old  Lucknow  obey. ;  he  found  them  still  in  good  order; 
and  it  is  Bad  that  they  should  all  have  been  destroyed  during 
the  disasters  of  1857  [rv,  116-7  ;  t,  534  ]u.  0  -  -v  •»  ’■A' 

SG.  took  advantage  of  Strange  receesing  at  Cuttack  by¬ 
directing  him  to  exercise  general  control  of  Depree’s  Jparty 
during  Saxton’s  absence  on  furl.,  at  the  same  time  explain¬ 
ing  to  Depree  that  he  had  no  wish  to  -reflect  on  his  e®oen^ 
“I  do  not  donbt  that  your  own  good  sense  would  have  induced 
you. ..to  profit  as  much  as  practicable  by  Major  Strange  • 
experience.  ...  Major  Strange  has  not  at  present  any  practical 

"Lr  "V.  *-1  •  —  “•  ,x 


1  DDn.  472  (  379  ),  Thomason,  Sec.  to  Govt.  m„  to  SG.,  1 4-2^48.  »  OB.  Trig.  J  STD-2  ht.Kafias'  22*28;  ® 

Tlivdcn  I  fi  09  1  •ib  1298-9  343  3481  ‘DDn.  541  (  232-3  ).  » DDn.  462  (  265-30/ ),  SG.  to  MiL  DepL,  15-1-49  (  para  ««. 

’DDn.  591((  330)/29-7i3.  ‘^m710(4). 

lack  of  notice  on  tr.  to  Assam  in  1852  [393]-  MDDn.  692  (  218),  2-7-55;  do.,  26-9-65.  *>ib.  (  375  ),  1-12-6A  Vtng* 

mss.,  n  (  xdi ). 
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knowledge  of  detail  surveying,  nor  has  he  indeed  been  trained 
*•  a  nurvayor,  but.  hia  experience  in  geodetic  operations  and 
all  the  refinements  of  our  profession  will  enable  him  to  give 
you  valuable  advice”1. 

The  arrangement  worked  well  and  Strange  gave  SG.  a  most 
satiafactory  account  of  Depree’s  party  [  172,  386,  496]. 

Unfortunately  Strange’s  first  season  with  the 
Coast  sor.  was  not  a  happy  one.  Conditions  were 
as  different  as  possible  from  those  in  Rajputiina  and 
Sind.  He  lost  much  time  trying  to  adjust  the  ways 
of  the  party  to  his  own  ideas,  and  wrote  long  com¬ 
plaints  to  SG.  Time  was  spent  in  re-obsn.  at  several 
stations  ;  work  was  hampered  by  wretched  visibility  ; 
there  was  much  sickness  amongst  all  ranks.  Waugh 
was  not  impressed  [  28,  109,  112  ]. 

Next  season- was  better,  but  Strange  himself  went 
down  with  fever  and  in  Aug.  1857  he  handed  over  to 
Clarkson  and  went  on  12  mo.  sick  leave  to 
Ootacamund  [  465-6  ].  Whilst  on  leave  he  worked 
on  design  of  a  new  3-ft.  theodolite  [  151-2  ]. 

The  24-inch  theodolite  with  Coast  ser.  had  been  giving 
trouble,  and  at  Strange’s  request  four  men  from  the  Calcutta 
workshop  carried  out  alterations  under  hia  supervision  at 
Cuttack  ;  “The  project. ..involves  mechanical  work  of  a  very 
high  order,  and  is. ..a  very  arduous  and  anxious  undertaking. 
Major  Strange  is  himself  a  first  rate  workman,  but  he  has  so 
much  other  occupation. ..that  it  is  not  desirable  that  his  time 
should  be  wasted  in  the  mechanical  drudgery"*. 

The  alterations  made  during  1856  had  to  be  supplemented 
with  further  work  the  following  year,  but  the  results  were 
most  disappointing  and,  writes  Waugh  two  years  later,  “the 
instrument  has  worked  worse  than  ever  since  Major  Strange 
altered  it,  and  its  results  are  now  ao  altogether  unreliable 
that  I  have  been  compelled  to  withdraw  it  from  the  Coast 
Series".  ...  Major  Strange’s  mechanical  talents,  ...although 
of  a  high  order,  are  limited  by  hiB  deficiency  in  mathe¬ 
matical  knowledge"*  [  30,  154  ]. 

Work  on  the  new  3-ft.  theodolite  was  much  interrupted 
by  hia  long  illness,  and  constant  changes  of  detail,  and  it 
was  not  until  Aug.  1860  that  he  handed  in  the  drawings  and 
specification  which  he  then  took  with  him  to  England  in 
Nov.  1860.  Construction  was  entrusted  to  Simms,  but  when 
Walker  inspected  it  in  1872  he  thought  it  far  too  heavy  and 
cumbersome  for  use  in  India*.  It  waa,  however,  sent  out 
and  was  used  in  Dec.  1874  on  obBns.  of  transit  of  Venus, 
and  in  1882  was  passed  to  the  Capetown  Obey.  [  151-2]. 

Strange  resumed  ch.  of  the  Coast  ser.  in  Aug.  1859, 
and  on  promotion  to  regtl.  Maj.  he  offered  to  revert 
to  mil  duty  or  stay  on  with  the  ots.  as  the  SG.  might 
wish.  In  1851,  SG.  had  obtained  permission  for  hia 
retention  with  the  Dept,  at  a  time  when  he  was 
particularly  short  of  officers.  He  now  expressed  his 
readiness  to  release  him,  since  he  had  secured  several 
young'  officers  of  higher  qualifications  [  382  ]. 

Under  00.  go.  21-8-60  Strange’s  services  were 
placed  at  disposal  of  the  Madras  Govt.  He  handed 
over  ch.  of  Coast  Bor.  9-8-00,  and  sailed  from  Cal¬ 
cutta  for  Madras  3  mo.  later  [  399  ]. 

In  1862,  after  rett.  he  was  emp.  to  design  and  suptd. 
construction  of  insts.  of  all  descriptions  for  ots.  and  in  1803 
waB  appd.  Inspr.  of  Scientific  Insts.  to  the  10.,  for  which 
duty  a  special  obey,  was  erected  in  Lambeth*.  28-2-67,  he 
exbtd.  to  es.  a  transit-mat.  and  a  zenith-Bector. 

His  first  zenith-sector  was  used  by  Herschel  in  s.  India, 
1869-71.  and  greaty  appreciated,  but  writes,  Burrard,  “In 


1885-86,  I  had  to  observe  latitudes  with  Strange’s  zenith- 
sector,  and  found  it  a  hateful  instrument,  with  8  difficult 
microscopes  to  read  for  every  observation.  It  damaged  my 
eyes  for  life.  ...  Some  years  later... I  realized  that  Strange’s 
zenith  sectors  could  be  used  as.. .telescopes.  I  observed  two 
seasons  in  Rajputana  and  Sind. ..and  treated  them  as  zenith 
telescopes.  Thus  avoided  .  all  the  reading  of  the  numeroua 
microscopes,  and  produced  better  results*. 

Lenoi  Conyngham,  writes  that  they  "  were  fine  instruments, 
but  awfully  heavy.  ...  I  used  one  of  them  in  season  1898-99 
for  the  determination  of  latitudes. ..round  Kalianpur"7. 

Strange’s  work  as  Inspector  of  Instruments  was. 
of  immense  value  and  importance,  and  the  procedure 
which  he  introduced  for  supply  of  scientific  insts.  to 
India  put  the  whole  organization  into  an  efficient- 
state8.  Markham’s  successor.  Black,  writes  24-12-75 
“tardy  recognition  has  been  shewn  to  him  by  giving; 
him.. .a  pro  visional.. .post  of  £500  a  year.  But  Col- 
Thuillier...had  to  speak  strongly  on  the  subject  at 
an  interview  he  had  with  Lord  Salisbury”’  [  10  ]. 

TAVERNER,  Edmund  Lewin.  Bo.  Inf.  <fc  so. 
bapt.  29-10-28.  d.  21-12-91. 

Ens.  17-1—46  ...  Maj.  17-1-66;  ret.  as  M.  Gen. 

1-8-78. 

Son  of  Edmund  Taverner,  solicitor.  Stoke  Newington, 
and  Elizabeth  his  wife. 

m.,  8-9-64,  Mary,  dau.  of  Lt.  Herbert  Mackworth,  bh^ 
High  Sheriff  of  Trinidad,  wi. 

30-10-53,  appd.  Asst.  Rev.  Survr.  ;  1860,  Asst.,. 
Thana  Rev.  Svy.  ;  1862,  Settmt.  Offr.  Hdbd.  Sind  ; 
Markham  (  450  ),  1876,  Supt.  Rev.  Svy.  &  Assent.,. 
Poona,  Sholapur  k  Nasik  ;  1877,  on  furl  [  338,  401  N 

TENNANT,  James  Francis.  Ben.  Engrs. 
b.  Calcutta,  10-1-29.  d.  6-3-1915. 

2/Lt.  11-6-47  ...  Lt.-Col.  be.  1-7-70  ...  furl.  6-8-81’ 
M.  Gen.  26-5-83  ;  ret.  as  Lt.-Gen.  10-1-84. 

Son  of  Brig.  Sir  James  Tennant  (  1789-1854  ),  Ben.  Art. 
bob.  ;  DNS. ;  DIB.;  Hodson,  rv  (  246—7  );  Punjab  Inter.. 
(  359—40  )  ;  and  his  wife  Elizabeth  Louisa,  dau.  of  Chas. . 
Patteuson,  bcs. 

ed.  privately  &.  at  Addiscombe,  1846-7;  “distinguished, 
in  maths.”. 

m.,  1st.,  Deesa,  Rajputana,  11-8— 52  Augusta,  dau.  of  Wm. 
Fleming  Dick,  bcs.,  by  whom  be  had  3  son a  and  1  dau.  ;  she  d. 
in  childbirth,  Muaaoorie,  23-6-59,  aged  30. 

m.,  2nd.,  in  England,  1867,  Mias  Selina  Tudor  Crawford 
who  d.  1878  ;  one  of  3  daus.,  Edith  Marian,  d.,  Malvern  Link. 
23-2-1960,  aged  87.  • 

raos.,  1859  ;  ers.,  1869  ;  eras.,  8-6-55  ;  eras.  1890-1  ;  oie. 
1879. 

Vbique  ;  Conolly  (91/254  );  BAS.  (  mn ),  Rxxvr,  1916- 
(  272-6  )  ;  JVho  IT os  TTAo  ;  crayon  portrait  with  BAS.  ;  photo., 
[pi.  22);  Sandes,  I  (330-1,  360);  n  (211,  207-8,  317  n.3). 

arrd.  Calcutta  March  1849  ;  emp.  on  canals  under  Cantley 
reedd.  by  SG.  for  appt.  to  ots.  "  one  of  the  best  mathe¬ 
maticians  in  India,  and  devotes  hia  leisure  to. ..astronomy.  ... 
Hia  heart  is. ..set  on  distinguishing  himself  as  a  geodesist"10. 

oo.  24-10-51,  appd.  2nd.  Asst.  gts.  ;  joined  at 
Dehra  Dun  10-11-51,  send  posted  to  Gt.  Longl.  ear. 
under  Strange,  joining  at  Abu  March  1852  [  41,  383, 
532].  1853,  prepared  site  for  Karachi  base-line,  “hav-- 
ing  hod  considerable  experience  of  levelling”  f  42-3  ]. 


*DDn.  691  (  33  ),  10-4-56  ;  678  (  13  ),  do.,  9-A-56.  *DDn.  665  (  192  ),  SG.  to  DSG.,  14-4-56.  *DDn.  157  (  14  ),  SO. 
to  Tennant,  25-5-59  ;  694  (  361  ),  to  Mil.  Dept.,  6-10-60  (  para  35  ).  ‘Strange  showed  it  to  as.,  2-6-72  ;  Nature,  25-4-72  ;  497 
(  609).  ‘Paper  by  6trange  to  BS.  ;  Nature,  25-4-72  (  497  );  Eur.  Letters,  n  (120);  ots.,  xi  (  frpee  ).  •  to  Mr.,  5  -5-1935. 

’ib.  6-4-1954.  •  Markham  (  200-6  );  Abstract,  187 1-2  (  2 1-4  ).  •  Ear.  Letters,  n  (  120  ).  >°DDn.  542  (  250  ),  to  Mil.  Dept.^ 
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Took  over  ch.  Gt.  Tong),  from  Btrange  22-10-53, 
party  now  'becoming  Gt.  Indus  ser.  [  3,  42,  361  ]  ; 
erected  obey,  at  Karachi  and  took  obsns.  for  lat. 
and  soa-level  [  74-5,  91, 130-1,  470].  Took  part  in 
meast.  of  base-line,  Nov.  1864  to  Jan.  1855  [44]. 

1853—4,  obed.  first  16  triangles  of  Gt.  Indus  ser. 
running  80  m.  across  hills  n.  of  Karachi  [  45  ]. 

After  inspecting  his  work  at '  Karachi,  6G.  much 
impressed  by  his  ability  and  the  progress  made;  ”1  wish 
first  to  thank  yon  for  several  valuable  suggestions  and  dis¬ 
cussions,  ...  which  evince  sound  knowledge  of  mathematical 
principles  as  well  as  much  ingenuity  and  talent.  ... 

"I  have  found  you.-.s  sound  thinker  and,  as  your  opinions 
are  always  expressed  candidly,  aDd  your  objections  stated 
clearly,  --.I  have  had  great  pleasure  in  transacting  business 
with  you.  1  hope. ..you  will  always  state  your  views  and 
wishes  to  me  freely.  ...  After  a  careful  inspection  of  your 
angle-hooks  1  have  formed  a  favourable  opinion  of  your 
skill  as  an  observer”  [  n6  n.3,  136  ]*. 

Nov.  1855,  left  Karachi  by  road  following  the  Indus 
and  resumed  work  on  main  triangles  [  100,  109-10, 
151.  367].  Made  excellent  progress  across  the  flat 
country  west  of  Indue  up  to  lat.  of  Sukkur.  Handed 
over  to  Armstrong,  and  marched  direct  to  Dehra, 
5th  April  to  21st  May.  Armstrong  followed  with  the 
party  to  reach  Dehra  by  end  of  June,  when  Tennant 
resumed  ch.  [  46,  361,  370  ]. 

Season  1856-7,  switched  party  to  Jogi-Tila  ser., 
■which  he  extended  e.  from  Lyallpur  across  Ravi 
towards  the  Bahfiwalpur  border.  Returned  to  Dehra 
shortly  before  outbreak  of  mutiny.  May  1867  [  47,  53, 
150,  482].  At  Dehra  had  no  time  to  complete  comps, 
and  reports  of  the  past  season’s  work,  hut  eased  local 
difficulties  by  suggesting  issue  of  paper  money  during 

the  emergency  [  95.  483.  5 20  ]• 

Aug.  1857  joined  the  army  at  Delhi,  the  CX.  theD  mak¬ 
ing  official  appn.  for  hie  services*.  6G.  gladly  -consented  ; 
•' Lieutenant  Tennant,  having  received  private  intimation 
that  hie  service®  would  be  required,  ...  and  having  obtained 
from  me  leave  to  proceed  in  anticipation  of  orders,  left. ..on 
the  15th  to  join  the  Army.  ...  If  my  Department  can  in  any 
way  aid. ..the  public  service,  ...  we  shall  all. ..have  great  satis¬ 
faction  in  doing  so"*. 

Attd.  to  the'  4th  col.  that  entered  Delhi  by  Lahore  (  or 
IKsbu]  )  Gate  during  assault  of  12th  Sept.  Be  then  accd. 
Engre.  to  relief  of  Lucknow,  reporting  death  of  Brownlow  [  483, 
493],  and  destruction  of  the  sstr.  insts.  [  rr,  117;  v,  332  J. 
Being  no  longer  fit  for  “active  duty  with  the  Engineer 
.Department”,  rejoined  at  Dehra  in  April  1858  [  138,  291  ]. 

4-10-58,  appd.  to  ch.  Gurhagarh  ser.,  starting  nr. 
Sialkot.  After  disappointing  6©ason,  with  interrup¬ 
tion  from  unseasonable  rain,  closed  work  at  end  of 
•April  [  50-1,  297  ]. 

Nov.  1857,  hsd  applied  for  appt.  as  Astr.  at  Madras 
Obsy.,  abouid  post  fall  vacant.  6G.  strongly  recdd.  him  ;  aa 
his  "pretensions  are  of  a  high  order.  From  his  father... 
he  inherits  a  natural  talent  for  mathematical  studies  and 
pursuits,  Trhich  hia  father  caused  to  be  early  fostered,  and... 
he  is  dow  BecoDd  to  no  mathematician  in  this  Department.  ... 

“  Ab  an  astronomical  observer  he  has  had  abundant  op¬ 
portunity  of  proving  his  ability.  ...  Be  has  aeduloufily... 
devoted  all  his  leisure  hours  and  spare  caah  to  the  cultiva¬ 
tion  of  astronomical  science.  ...  Ab  a  mechanic,  ...especial- 
ly...of  astronomical  and  geodetical  instruments  [  154  ],  Uent. 
Tennant  is  not  only  practically  proficient,  but  possesses  an 


inventive  genius  of  &  high  order.  ...  Astronomical  sdenr.  : 
his  peculiar  delight”1.  ,  ..J* 

B8L  8-3-59,  appd.  Astr.,  Madras,  in  soccn.  to  t£sV'3*oo’£. 
[rv,  448-9],  but  obtained  permission  to  postpone  move  till 
let  Oct.,  when  he  hoped  "to  travel  with  his  family!’.  -The  ■ 
birth  of  a  dan.  on  23rd.  June  was  accompanied  by  train, 
death  of  his  wife  on  same  day.  Took,  over  at  Madra*"' 
13-10-59,  but  relieved  by  Norman  Pogson,  Oct.  1860  [380J." 

On  his  leaving  the  gts.  Waugh  thanked  him  for 
his  work  ;  “the  determination  of  the  latitude  -of 
Karachi  ;  ...  the  tidal  observations  at  Manora  ;  yolir 
assistance  in  the  measurement  of  the  Karachi  base¬ 
line  ;  and  conduct  of  the  lower  section  of  the  Great 
Indus  series5”  [  399  ].  .  ..  .  .  . 

pTom  1860  to  1876,  served  with  rwn.  £rom:  Akyahto 
Kajput&na,  with  breaks  for  furl,  for  obsns.  of  eclipeee 
transits,  and  acting  as  Mint  Master.  Be  did  not  enjoy  the 
duli  m.  routine,  and  his  health  was  far  from  good.  He 
writes  to  Walker  whilst  on  furl,  in  1866;  “My  sentiment* 
about  India  are  unchanged,  hut  I  must  come  otrt  again.’  71 
could  live  myself  on  no  great  sum,  hnt  Bchools  are  simply 
ruination.  ...  I  don’t  feel  good  for  mnch,  and  all  the  patch-, 
ing  that  can  be  done  at  home  will  Boon  wear  off  in  India.' 
I  wish  1  could  get  quit  of  that..3>wn.  Department.  ■  India 
would  be  bearable  with  decent  work,  even  with  had  health 
aggravated  by  remedies”*.  •  «*••...:  “,7  *.-?.**.* *4’ > 

Three  years  later  he  writes  from  Multan  discussing  '-the 
metric  system.  “Btrachey  [  Kichd.,  53J-2]  is  hot  on  Govern! 
ment  Departments  using  the  metre,  and  1  only  doubt  "if 
they  will.  The  di-w.  knows  a  6-inch  hinge,  and  -they  wont 
readily  call  it  IS  centimeters,  even  for  Govt,  order*.  Indeed 
the  Govt,  of  India  have  really  lost  all  authority  as  they  haw 
yielded  to  the  Local  Govts,  till  they  are  powerless  to  compel 
obedience.  ...;  *  •  ;  -  -.■■ .  ■  V-'.  ~  .-an 

“All  "the  arrangements  for  a  metrical  •ystem.uShcmH'b* 
made  under  one  superintendent*!  if  poesihle.  2L  3f  have  applied 
for  a  transfer  from  this  pro  tin  oe’J.* 

And  again  four  years  laterj  writing  on  an  axtr.'problmnV 
-‘I  am  nearly  craxy  with  this  Twn.  J  hope  you  can  msi*', 
it  out  without  a  figure,  far  it  is  too  hot  to  think  aboct  how  . 
to  draw  it.  ...  J  have  no  brains  for  this  in  peasant  xruny  4 
in  such  a  temperature  too”*.  ’  r' .  v-'  *.  /■'-** T 

Possibly  influenced  by  xmoongenial  wark.'tiad  health,  and 
hot  weather,  his  letters  frequently  had  a  Utter  not*.  Ha 
writes  critically,  and  unkindly,  of  Everest,  Waugh,  and 
Pogson  [  sup.,  542  ].  Though  his  obit,  notice  on  Everest  was 
fully  appreciative'  he  writes  to  Walker,  24-4-68;  “Everest 
had  many  good  points.  Be  pioked  up  a  practical  truth  very 
often  and  held  it  tenaciously,  but. ..he  never  was  a  mathe¬ 
matician  except  as  an  elaborator  of  formnli®.  ...  I  wanted 
to  acknowledge  the  debt  we  owed.  ...  We  may  not  agree 
with  Everest,  and  we  may  think  him  opiniated.  ...  His  aver¬ 
sion  to  enter  on  any  matter  on  which  be  had  made  up  his 
miDd  I  can  well  understand  [  134  n.i  ]”.  Tennant  had  never 
worked  under  Everest,  aDd  was  nearly  40  y.  his  junior.  As 
LeDOX-Conyngham  writes’ ;  "It  is  very  probable  that  Tennant 
was  b  better  mathematician  IbBm  Everest.  But. ..Everest 
bad  a  very  sufficient  command.. .to  be  able  to  do  whatever 
he  wanted  to  do.  ...  'The  mere  mathematician’  is  not  the 
man  who  is  waDted  for  geodetic  operations”.  •  ■  ■  -  l 

Tennant  justifies  what  he  calls  his  ” hol^prcking”  on  the 
gTOunds  that  “odc  most  place  the  good  points  of  our  forbear* 
in  Telief”.  Burrard  tells  a  Btory  that  illustrates  Tennant’s 
self-appreciation.  Some  great  man  waB  visiting  Tennant 
who  was  engaged  od  recondite  scientific  work,  and  asked  * 
Bimple  question  to  shew  his  interest.  Tennant  made  the 
churlish  reply;  “The  fact  of  your  asking  such  a  question 
.  showB  that  it  would  be  useless  for  me  to  give  you  an 
answer”.'  -  •  ...  -  ■-.! 


*  DDn.  709  (113  ),  Karachi,  22-1-55.  *  DDn.  646  ( 96,  98  ),  sao.  A  OE.  to  SG.,  20  A  25-8-67.  »  DDm  645  (  336  ),  to 

xoo.,  24— 8-57  ;  known  in  Engr.  mesa  as  “Objector-General”,  SandeE,  I  (  330  ).  *  DDn.  643  (  198  ),  to  Mil  Dept.,  4-11-67. 

s  DDn.  647  (  46  ),  6-9-69.  *£ur.  Letters,  1  (  85  ),  13-11-66.  ’ib.  (  88  ),  25-9  A  11-11-69  ;  n  (  20,  22  ),  13  A  30-6-73. 

*  HAS.  (  mn  ),  xxvn  ( 105 -8  ).  *  to  bet.,  2-5-1954. 
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tJ»uitiubtt*«l!y  Uib  work  in  willed;  )i«  rlnllgMvul  Wtt# 

astr.  ob8n.  ;  he  called  attention  in  Jan.  1867,  to  the 
importance  of  scientific  oban..  of  the  solar  eclipse 
of  17/8-8-68  and,  on  the  advice  of  the  ar.,  Govt, 
of  India  provided  the  funds,  and  Tennant  took  ch. 
of  obsns.  at  a  station  nr.  Guntur,  with  John  Herechel 
as  one  of  his  assts.  [  492,  503  ].  Obsd.  total  eclipse 
11/2-12-71  at  Dodabetta  nr.  Ootacamund. 

Again  at  Airy’s  request  obsd.  the  transit  of  Venus 
from  Roorkee,  29-9-74  [  152  ].  The  results  and 
deductions  from  his  work  won  the  respect  of  the 
scientific  societies.  '  '  ■  • 

It  is  strange  that-  through  all  these  high-class  obsns.  he 
suffered  from  a  defect  of  eyesight.  He  writes,  15-10-68 
"Many  veara  ago,  soon  alter  I  came  to  India,  I  found  in 
looking  at  the  snowy  ranges  of  the  Himaleh  with  a  telescope, 
that  to  my  eye  the  snow  had  a  rcddish-browD  tint.  ...  This 
was  not  the  same  for  both  eyes,  but.. .in  passing  from  my 
right  eye  to  my  left. ..I  seemed  to  pass. ..from  the  brownish 
tints  of  autumn  to  the  brilliant  ones  of  spring”.  Hia  right 
eye  was  “not  achromatic.  ...  Red  rays  predominate1’’. 

From  18-1-76  to  6-2-82,  was  Master  of  the  Mint  at  Cal¬ 
cutta,  having  already  officiated  for  short  periods.  He  then 
took  furl,  till  ret.  He  took  an  active  part  in  the  affairs  of 
the  Ras.,  joining  Council  1885,  and  being  Presdt.  1896-1. 
Contributed  some  50  papers  to  the  pubns.  of  the  Society. 

After  1892  he  contributed  no  more,  but  lived  "in  perfect 
retirement"  with  his  daus.  at  11  Clifton  Gdns.,  Maida  Vale. 
In  1890  he  joined  the  Photographical  Society. 

THOMPSON,  George  Hunter.  Boa.  Inf.  &  so. 
b.,  Frodorickton,  New  Brunswick,  25-10-26. 
d.  England,  11-1-95. 

Ena.  8-12-43  ...  bso.,  18-2-61 .  ...  Bt  Col. 

6-12-74  ;  ret.  as  M.  Gen.,  10-6-81. 

Son  of  Capt.  Arnold  Thompson,  Pymr.  ffM.’e  81  et.  Ft., 
of  Fredericktou,  New  Brunswick,  and  Anne  Marie  his  wife  ; 
neph.  of  M  Gen.  Geo.  Hunter  (  1784-1854  ),  Ben.  Inf.,  OB.  ; 
HodBon,  n  (  504 

m.  before  1850  ;  son  b.  Berhampore,  17-10-52. 

TJbique. 

from  March  1850,  Ex.  Engr.  fwd.,  Wazirabad. 

28-8-50,  appd.  Asst.  Rev.  Survr.,  Sherwil]  writing  to 
DSG.  ;  "Let  me  recommend  to  your  notice  young  George 
Thompson  of  the  7th  Infantry,  a  young  fellow  who  has 
passed  an  examination  in  surveying  in  Sinde.  ...  A  nephew 
of  Major-General  Hunter’s,  and  his  heir.  The  young  fellow 
is  dying  of  ennui  and  idleness  at  Ludhiana,  and  sighs  for 
something  to  do.  ...  He  has  passed  in  the  language.  He  is 
fond  of  drawing  and  surveying,  is  active  and  young  ;  all 
good  qualities  for  a  surveyor 

Leaving  6i51iot,  writes  to  DSG.  from  Meerut,  19-12-50; 
“When  at  Umbaljah,  14th  Dec.,  Mrs.  Thompson  attacked  by 
fever;  lost  one  dak;  delayed  again,  boats  not  being  ready 
at  the  ghaut.  Hope  to  start  from  Gourmucktesar  on  25th”*. 

Again,  from  camp  nr.  6uri.  "Sherwil!  started  for  the 
Rajmahal  Hills  on  the  16th.  ...  In  a  few  days  I  intend  to 
accompany  Mr.  R.  Smart  on  one  of  his  rounds,  and  after 
closing  a  circuit,  setting  op  the  work  and  calculating  the 
area,  X  hope. ..to  become  master  of  the  greater  part  of  the 
outdoor  detail.  We  have  exceedingly  pleasant  weather,  and 
a  little  rain  that  fell  a  few  days  back  has  made  it  quite 
cold.  ...  I  had  no  idea  that  the  climate  of  Bengal  oould  have 
been  so  very  pleasant.  ... 

“I  like  my  appointment  very  much,  being  a  most  agreeable 
change  from  my  late  duties”*. 

GO.  27-8— 52,  as  senior  asst.,  appd.  to  ch.  Bari  do&b 
rev.  svy.  in  Punjab,  succg.  John  Blagrave  [  273  ]  ; 
assumed  ch.  22-10-52,  and  confirmed  29-3—53  [  365  ]. 


1RGB-9,  tr.  with  party  to  Chotn  Nagpur.  "Left 
recess  qrs.,  Simla,  1-12-58,  by  dak,  and  reached 
Hazaribagh  25th,  in  advance  of  party  which  followed 
2  rao.  later.  During  first  season  the  party  made, 
4-inch  Bvy.  of  Hazaribagh  town  in  addition  to  the  re¬ 
gular  svy.,  and  survd.  gt.  road  passing  through  the- 
dist.  ;  Thompson  later  supplied  useful "  mapq  to- 
Oldham,  of  the  geol.  svy.  [  184,  244,  364,  396-7  J. 

In  Dec.  1869,  met  C-in-C.  at  Hazaribagh  to  arrange  “a 
special  survey  with  plan  and  report  of  the  capabilities  of  the 
site  as  a  sanatarium  of  the  hill  called  Lugoo,  appertaining  to. 
the...Ramgurh  estate,  about  25  miles  south-east  of  Hazari- 
hagh  on  the  road  to  Calcutta”1. 

2-11-66,  handed  over  ch.  to  Sconce,  and  proceeded  on. 
furl,  on  me.  ;  to  mil.  duty  on  return  [  400  ]. 

THOMPSON,  Penton.  Ben.  Art. 

b.  21-5-34.  d.  3-12-1917. 

2/Lt.  8-6-54  ...  Capt.  1-6-64 ; 

tempy.  J-pay,  8-8-68  ;  permt.  } -pay,  28-9-76. 

Son  of  Geo.  Powncy  Thompson  (  1797-1849  ),  bos.,  and 
his  wife  Harriet,  dan.  of  John  Fendall,  bcs. 

ed.  Eton  and  Addisrombe. 

m.,  Meerut,  Sept.  1857,  Emily,  dau.  of  Lt.-Gen.  Sir  Wm. 
Sampson  Whish  (  1787-1853  ),  Ben.  Art.  [  rv,  163  n.7  ]. 

1857,  Mutiny  campaign  ;  at  siege  of  Delhi  with  BA.  battery  ; 
relates  that  after  capture  "Hodson  came  into  our  mess  and 
asked  if  anyone  wanted  to  go  to  Meerut,  as  he  had  a  seat 
to  spare.  ‘I  do’,  I  said,  and  I  went,  got  married,  and  was 
back  in  a  few  days”.  His  wife  only  lived  2  or  3  years. 

6-10-5S,  appd.  As9t.  Rev.  Survr.,  Sind  Sagar  and 
with  Anderson  to  Oudh  [  275  ].  Under  GO.  GG. 
27-6-62,  succd.  to  ch.  29-5-62  ;  read.  31-12-63  [  400  ]._ 

THOMSON,  John  Turnbull.  Civ.  Survr. 

b.,  Glororurn,  nr.  Bemborough,  Northbd., 

10-8-21.. 

d.,  Invercargill,  Scotland,  16-10-84. 

Rev.  Survr.,  Etc., Singapore,  25-10— fl  ;  resd.  Jan.  1855  ;Ch. 
SurvT.  Otago.,  nz.,  1856  ;  SG.,  nz.,  1876  ;  ret.  1879. 

No  record  of  any  Bervice  in  India. 

g.  eon  of  James  Thomson,  of  Earnslaw,  Berwick ;  his 
mother  was  dau.  of  John  Turnbull  of  Berwick. 

ed.  Dunse  Academy ;  also  Wooler  and  MariBcha]  Coll. 
Aberdeen,  m.,  in  Otago,  nz.,  1858,  Miss  Willameon. 

ebos.  1848  ;  and  artist  of  merit. 

Auth.  1864,  Some  glimpses  of  life  in  the  Far  East  ;  1865, 
Sequel,  ■  RGS  Progs,  vn  (  46  ). 

Obit.  Southland  Times,  NZ.,  17-10—84  ;  New  Zealand  Times 
18-10-84  ;  RGS  Progs,  rv,  1885  (  80  ). 

arrd.  Singapore,  1837/8;  appd.  Rev.  Survr.,  Singapore, 
25-10—41  ;  10.  Cat.  (615, 60S-9  ),  maps  ofPerak  R.  ;  Singapore, 
town  &  straits  1846-55  ;  Malay  CoaBt;  1851  ;  from  1847  under 
distant  orders  of  DSG.  Calcutta.  [  244  n.I,  536]'. 

Aug.  1853  to  Nov.  1854,  sick  leave  to  England  ;  Jan.  1855 
reed,  on  grounds  of  ill-bealth. 

1855/6,  arrd.  uz.,  as  prospective  settlor,  but,  claiming 
17  y.  service  with  eio.,  appd.  Ch.  Sum.,  Otago.  Read  paper 
before  BOS.,  10-5-58,  being  Journal  kept  during... reconnais¬ 
sance.  survey. ..Otago,  vz.t  Jan.  to  April  1857.  This  was  pub. 
JRGS.  xxvm  (  298-332  ),  the  following  passage  appearing  pp. 
327-8  ;  extracts  re-pub  cxxrv  ,  1958  (  634  )  ;  after  claiming 
several  yeAre  Bervice  “on  survey  in  India”,  and  comparing 
Life  in  the  nz.  survey  Bervice  very  favourably  with  that  “of 
India”  he  continues  ; 

“The  Indian  Survey  officer  is  clothed  in  white  from  'uola 
topi’  down  to  canvas  pipe-clayed  ahoee.  He  amokes  hia 
perfumed  *  hooka*  or  the  fragrant  'manila*  with  an  air  of 
listless  satisfaction.  When  he  walks  on  duty  he  is  followed 


1  HAS.  (  mn  ),  xxix,  (  105-6  )  ;  Tennant,  Calcutta,  15-10-68.  1  dlb.  37/57  (  21  ),  6-&-50.  *  ib.  (  122  ).  *  fb.  (  146  ). 

9  Ben.  Rev.  LP SG.’a  24-12-61.  *mrio.  110  {  6-8  )  ;  4  and  1-incb  mvps  Singapore  Id.  1842-49. 
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by  a  '  jiiada'  currying  an  umbrella  to  shade  bim  from  tbe  sun, 
and  should  a  gutter  cross  big  path  two  lusty  'bearers'  are 
ready  to  lift  bim  over. 

■  "Two  or  three  hours  of  outdoor  exposure  of  bis  precious 
self  suffice  for  the  day,  which  done,  be  site  at  the  door  of 
his  spacious  tent  enjoying  bis  ‘olium  cum  djgnilate’  and  bis 
'brandy  pani’.  The  slightest  weight  distresses  him — he 
does  not  even  carry  a  purse,  fie  has  hundreds  of  luxuries 
at  his  command,  hut  does  he  enjoy  them  1  No — an  extra 
mouthful  of  'moorgee’  or  glass  of  ‘simkim’  requires  three 
doses  of  nitro-munatic  acid  to  assist  poor  debilitated  nature. 
His  hollow  eye  and  cadaverous  complexion  tell  a  tale*’. 

His  Glimpses  of  Dijc  in  the  Tar  Host  gives  no  record  of 
service  in  India.  Vo).  I  describes  Malaya  and  his  approach 
through  “ the  straits  of  Sunda”,  separating  Java  and  6umatra, 
3  months  after  sailing  from  England,  1838/9.  Vol.  n,  devotes 
6  chapters  to  organization  of  the  ejo.,  with  “glimpses  of 
the  special  and  political  state  of  my  countrymen  in  India”, 
but  without  any  claim  to  have  visitod  India. 

Possibly  he  allowed  himself  to  caricature  a  survr.  of  the 
Jtic.  working  in  Malaya  7 

THOMSON,  Thomas.  Ben.  Med.  &  Botanist, 
b.  4-12-17.  d.  18-4-78. 

Asst.  6urg.  21-12—39  ;  Burg.  1-12-53  ; 

Surg.-Maj.  21-12-59  ;  ret.  25-9-63. 

Bon  of  Dr.  Tho6.  Thomson  (  1773-1853  ),  TBS.  ;  DIB. 

ed.  Glasgow  High  Sch.  and  Dniv. ;  studied  botany  under 
Sir  Wm.  Hooker  ;  md.  Glasgow,  1839. 

m.,  1854,  Catherine,  dau.  of  b.  o.  Sconce,  of  Malta. 

ras.  1855  ;  ms.  ;  rnos.,  Gold  Medal,  1866  ;  auth.  of  Western 
Himalaya  <£  Tibet  ;  Flora  of  British  India  (  ODe  vol.  ) ;  J ASB  ; 
iit,  1856  (405-18),  paper  or  Herbarium  at  Calcutta  Bot. 
Gdns.  ;  Markham  (  369  n.2  ). 

DJS’B.  ;  DIB.  ;  JBGS.  xxvn,  1849,  letters  from  Ladakh  ; 
Hooker  ;  obit.,  GJ.  xxn,  1878  (  309-15  ),  BurkiU,  n  (  78-9  ), 
339-40  ;  TV  (  344-5  ). 

arrd.  Calcutta  1840  ;  Curator  asb.  museum. 

1840-2,  Afghan  erpn. ;  taken  prisoner  at  Ghazni,  lost  all 
collections  aDd  possessions ;  escaped  to  join  Pollock’B  col. 
[rv,  281  J. 

1843-5,  Moradabad  ;  1845-6,  1st  Sikh  War,  Sutlej  cam¬ 
paign. 

1847,  with  Cunningham's  mission  to  Ladakh  ; 
after  visit  to  Upper  Sutlej  arrd.  Leh  Oct.  1847  ; 
traced  Shyok  R.  to  source  ;  wintered  at  Skardo  ;  to 
Srinagar  April  1848  [  531  ].  . 

Returned  to  Leh  via  KLishtwar  and  visited  Kara- 
Jkoram  Pass,  19-8-48,  claiming  to  be  first  European 
Ro  do  so  ;  estimated  height  of  range  as  from  20-21,000 
Tt.  [  89,  1  87,  240  J. 

1849-50,  on  bot.  research  with  Dr.  J.  D.  Hooker  in 
.Sikkim,  contributing  to  his  map  [  1 86  J ;  e.  Booker(  238,  242  ). 

Supt.  Bot.  Gdns.  Sibpur,  Calcutta,  1854  till  ret.  1861,  a 
■confirmed  invalid  ;  BurkiU,  m  (  704  ). 

THUILLIER,  Henry  Edward  Landor 

[  iv,  471  ].  Ben.  Art. 
b.  10-7-13  d.  6-5-1906 

2/Lt.  14-2-32  ....  "official"  Maj.  7-5-56  ;  Lt.-Col. 

18-2-61  ;  Gen.  1-7-81  ;  Col.  Corodt.  ra.,  1-1-83. 

DSG.  13-4-49  ;  SG.  12-3-61  to  31-12-77. 

6on  of  JohD  Pierre  ThuiJlier,  merch.  of  Cadiz  and  Bath, 
Baron  de  Malapert,  France,  and  his  •wife  Julie,  dau.  of  James 
Burrow  of  Exeter. 

cd.  Addiscombe,  1831-2. 

m.,  let.,  Calcutta,  21-12-35,  Suzanne  Elizabeth,  dau.  of 
Kcv.  J.  H.  Cardew,  rector  of  Curry  Malet,  Somerset,  and 
w  id.  of  H.  W.  Steer  of  Bengal.  Sbe  d.,  Calcutta,  7-1-44- 
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J-  in.,  2nd.,  Calcutta,  8-4-47,  Annie  Charlotte,  -dan  n  i 
G.  Macphereon,  Ben.  Med.  .  ,  — r-  ti  **  ~  3.  AaV* 

His  eld.  son,  Henry  Bavenshaw  (  3838-1 922  }[  j'R-rj 

»  g.  son  Leslie  Cardew  (  b.  1877  )  followed  him  in  th eRry;**..' 

™ s.  1859  ;  7E8.  1869  ;  osn‘1872  ;'EtL  Bach.  1879  -birfiyi 
with  Smyth  of  Manual  of  Surveying  in  India,  Calcutta,  J85f  '* 
[283-4,338].  •  U. 

obit.  GJ.  urn,  1906  (  367-8  )  ;  DNB.  2nd  Bnppt.;  JDJS.  - 
Who  Was  TTAo;  Hodson,  rr  (  273-4  );  Portrait*  ;jpaonting*7 
in  oD  c.  1845[  rv,  pi.  21  ]  ;  photo  in  group,  1861  [  517.jfl.~20l’ 
photo  etching,  1864  [  pL  24  ];  oil  painting  by  'G.  G.  TaAxnttJ 
e.  1875,  printed  deptly.  1915;  large  portrait  in  oil*,  189G," 
with  family,  '  wilb  Bit.  portrait*,  R.  Kenringtan.  r-'jZ-  ; 

3-1-37,  nppd.  Asst.  Rev.  Survr.  in  oh.  rry.  Jaunt**' 
parganas  of  SylhBt ;  promoted  Rev.  Surer.  S&-TS9-  ' 
ch.  Cachar,  Puri,  Patna,  E/Ihet,  1839—43  Jrv,  18^6,2 
199-200,  207-8  J.  Three  y.  furL  on  xno.' P4-S— 44,;* 
after  wife's  death.  ",  't;,  >' 

Dec.  1846,  reported  to  Art.  dtapot*  Xhun  Thun,  cn*, 
return  ;  5-2-47  posted  *to‘  24-B^krganjvs  l\y, 

■w.  a.  WiJson,  But  held  for  :6h/  soo.  Okloatit, 

9-2-47  bs  DSG.  for  Wix)u^tarv,rtdk?^  Chi  fLragrtbV’ 
taking  ch.  24-Parganas,  2 2^4 7,jtr  jjon paper  "hT 

Tirhut  svy.  for  purposes  of  pay.  .'  OcmthaniadVo 
as  dsc  .  during  Wrough ton’s  absesno^kiva'ciociSra&qJ  ’ 
from  16—4-49,  when  Wroughton  .faDod  ~to  TMim  *»' 
duty  [  rv,  476  ;  v,  348,  395-6  3-,7  V-  k 

SG.  welcomed  his  appt. ;  "I  never  met  with  a  better  xnaa~ 
of  business,  or  one  more  zealous,  punctual,  and  energetic  4a*- 
tbe  discharge  of  his  duties,  of  which  he  is  thoroughly  xna»t«cl" 
H  is  views  and  mine  on  survey  matters  are  entirely  in  xmjaody. 
aDd  he  participates  in  my  earnest  desire  to  raise  the  character 
of  tbe  national  survey  of  India  by  maintaining  principle*  xt 
accuracy  and  correctness,  and  introducing  every  ^proper 
improvement.  ...  ’  _~r  y ;  *~T'~ ~ 

Considering. ..the  extended  sphere  of  his  Hutie*  and 
Tesponsibilities,  the  digimty  of  hiB  situation,  “the  'Cxpen*a 
of  living  id  Calcutta,  and  the  fact  of  several  junior  officer* 
under  his  control  being  in  receipt  of  larger  aDowanoea, 
...I  beg. ..the  grant  of  the  officiating  Blaff  salary  of  TU.  $88 
per  mensem  to  Lieut.  Thuillier  from  the  date  of  hi*  reoaiTmg 
charge  of  the  office  ”  [  39S  ]*_  _  •  ■  '“if— 

This  acting  slice,  was  duly  sanctioned  tinder  Bin.  Dept, 
of  22-1-48*. 

In  addition  to  ch.  of  sqo.  at.  Calcutta,]  jo—lt  280 
n.i,  348-9,  351-4] — Comp.  &  Drawing  .offices  and 
Math!.  Irst.  Workshop  [  153-4.  163-6.  238.  357-®  J-—, 
Thuillier  was  Supt.  Rev.  Svys.  ;  6  svys.  in  progTee* 
in  the  ep.,  new  svys.  started  in  Rohilkhand  and 
Rajputana  undor  kwp.  Govt.,  and  others  in  the 
Punjab  under  Bd.  of  Admin.,  Lahore  [  6—7*  i83», 
241-4,  258-72,  349-51  ].  He  was  also  directed  ~to 
supervise  svys.  started  in  Burma  and  Malaya  [  244, 


349,  5351-  T 

Though  DSG.  was  directly  responsible  for  these  rev.  svy* 
to  the  Rev.  Bds.  of  the  local  Govts.,  BG.  was  the  ultimate,.; 
chief  [  338  542]  and  Thuillier  Bends  him  "  a  oopy  of  my 
operation  report... which— though  not  entering  into  scientific 
details  for.. .the  Revenue  Board— ^ will,  1  trust,  not  be i  without 
interest  to  you,  aDd  if  there  are  any  suggestions  which  appear, 
to  you  necesaaiy,  1  shall  be  only  too  glad  to  attend  to  them. 
In  such  a  wide  Bpbere — from  tbe  Punjab. to  the  otraiu 
Singapore  [  535  ]— it  is  Dot  an  easy  task  to  supervise,  or,' 
bring  one  uniform  system. -into  force,  but  -I.  tmst^witn  - 
your. ..support  to  do  some  good  before  I  vacate  my  scat  -  .  ^ 


’Geo.  GidJey  Palmer  from  os.  B’bamptou  ;  Engraving  off.  Calcutta,  1872-91  ;  portraits  of  both  Thuilhcr  s,  WaJk 
Dcpree.  One  son,  Alfred,  also  engvr.,  d.  Calcutta,  4-5-88  ;  another  with  Burma  topo.  party  ;  he  himself  d.  at  Exeter. 

Offg.  DSG.,  8-1-47.  >}  BUff  sal.  DSG.  Rs.  425  A  }  rev.  svy.  allce.  Rs.  263;  DDn.  460  (  240-2  ),  ti>  Mil.  Dept.,  6-12-*'-, 

*DUd.  472  (  375-7  ).  * ib.  (  369-72  ),  6-2-^8. 
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In  rooilg ,  Kim  for  confirmation  In  1849,  Waugh 
acknowledged  the  “able  and  zealous  co-operation 
he  has  always  rendered  me  in  the  compilation  of 
materials  for  the  Atlas,  more  particularly  in  respect 
to  the  Revenue  Survey  districts,  and  the  improve¬ 
ments  he  ha6  introduced  by  my  advice  into  the 
Revenue  Surveys  now  in  progress,  all  of  which  are 
most  valuable,  and  stamp  him  as  an  officer  of  great 
merit  [243,  283-4,  293,  298,302,  305,  307-8,  33?  j”1. 

Thuillier  now  asked  for  special  promotion  to  Major  to 
support  his  official  position  ;  “There  are  no  less  than  9  com¬ 
missioned  officers  at  present  employed  under  me  in  addition 
to  3  surveys  in  charge  of  uncovenanted  assistants,  and  which 
may  at  any  time  be  held  by  military  officers.  Of  these  two 
are  altogether  aenior  in  the  army,  another  though  junior 
in  the  service  has  superseded  me,  and  two  more  very  young 
in  the  Department  are  likely  to  do  the  same.  On  a  late 
occasion  an  officer  holding  the  rank  of  Captain  of  longer 
standing  than  myself  was  nominated  to  officiate  in  the  Depart¬ 
ment,  and  therefore,  although  perfectly  new  to  his  duties 
takes  rank  before  met 

“The  official  rank  of  Major  being  given  to  the  Deputy  of 
almost  every  other  Department,  ...  I  trust  that. ..the  one  to 
which  1  have  the  honour  to  belong  may  be  acknowledged 
in  a  similar  way. 

“The  Artillery  regiment  to  which  I  am  proud  to  belong... 
can  never. ..compete  with  the  Line  in  point  of  promotion,  and 
although  of  17  years  service  in  India,  added  to  2  years  spent 
at  Addiscombe  after  attaining  the  age  of  16  years,  1  find 
myself  superseded. ..by  officers  very  many  yearn  junior’’*. 

Govt,  refused  to  sanction  such  promotion  “considering 
such  rank  to  be  quite  uncalled  for”,  and  again  in  1853  they 
saw  “no  sufficient  grounds  for  raising  his  salary”*. 

Thuillier  put  the  matter  forward  yet  again  in  1855,  and 
this  time  it  was  forwarded  to  the  Directors  who  sanctioned 
the  jyant  of  “the  official  rank  of  Major"  bo  long  as  Thuillier 
was  empd.  as  Supt.  Rev.  SvyB.  and  DSG*. 

The  biggest  change  that  Thuillier  carried  out  at 
soo.  waa  the  installation  of  the  Lithographic  Press 
by  transfer  of  a  few  hand  presses  with  staff  from 
the  local  Govt,  press  early  in  1852  f  327-8  ].  The 
new  office  had  hardly  started  when  he  was  called 
on  to  undertake  the'printing  of  postage  stamps  pend¬ 
ing  supply  from  England.  The  work  was  entirely 
new  to  everyone  in  Calcutta,  but  by  a  triumph  of 
organization  and  improvisation  Thuillier  printed  in 
the  first  8  months  the  enormous  quantity  of  40 
million  stamps — three  values — blue  and  red — designed 
by  his  Survey  staff.  He  was  granted  a  special  allce. 
of  Rs.  300  pm.,  for  the  period  15-2-54  to  3—11-55 

[9.  329.  332-5  ).'»•  '  .  '  ' 

A  map  depot  was  gradually  organized  with  reg¬ 
ular  sales  dept.  [  322-7  ].  Progress  was  also  made 
in  technique  of  lithography  including  printing  in 
colours  [  pis. '2,  10,  11,  15  ).  During  emergency  of 
1857  large  numbers  of  special  maps  were  turned  out 
for  use  of  troops  passing  through  Calcutta  to  take 
part  in  mil,  operations  [  189,  323-4,  330-1,  349. 
354-5.  483  ]• 

From  time  to  time  Thuillier  took  control  of  OT3.  and  topo. 
parties  that  lay  beyond  SG.’e  reach,  as  during  the  1857  period 
[  176-7,  427  ],  and  his  responsibilities  grew  ever  heavier. 

After  the  loss  of  Kenny  and  Logan,  he  remained  the  one 
officer  in  whom  Waugh  had  complete  confidence,  and  could 


appoal  to  him  a*  an  old  £riend_  Waugh  envied  hifl  easy 
temperament  [  10,  91,  94-5,  320,  346,  349  352,  395,  400]. 

Though  living  this  sedentary  life  in  his  Calcutta  office, 
Thuillier  was  a  vigorous  administrator  and  ruled  his  rev. 
svys.  with  firmness  and  discretion.  He  had  strong  views 
on  their  organization,  and  expressed  them  even  “with  as¬ 
perity"  [  350-1  ].  He  protested  against  excessive  control 
by  the  Punjab  admin,  over  svy.  parties  working  over  1,000 
miles  from  hiB  office  [  349—50].  He  waxed  extremely  angry 
indeed  when  the  Ch.  Compr.  failed  to  co-operate  over  the 
electric  signals  to  the  Fort  semaphore  [139-41,355,522]. 

After  corr.  on  the  subject  of  maps,  he  received  a  brief 
note  from  the  qmo.  ;  “Very  Well.  1  will  think  over  about 
what  you  have  said  about  the  map.  Very  busy  just  now”. 
On  this  Thuillier  scribbled  a  pencil  note  ;  “1  shall  be  busy 
too  wheo  they  want  anything  again.  rn,E".  SCLT.  16-9-61. 

In  all  these  years  1847  to  1861  he  left  Calcutta  but  once 
when  in  Oct.  1859,  he  took  two  mo.  leave  to  visit  Waugh  at 
Mussoorie  on  depth  business. 

Since  Sept.  1850,  he  had  been  an  active  member  of  the 
Calcutta  Municipality,  and  when  he  resd.  in  1862  he  received 
the  warm  thanks  of  Govt,  for  these  services.  He  was  for  many 
years  a  vslued  member  of  the  Council  of  the  ASB. 

When  the  time  came  for  Waugh  to  auggeet  a  name 
for  his  successor,  he  stressed  the  great  advantage 
of  having  one  officer  holding  the  two  offices  of  SG. 
and  sts.,  which  would  not  be  possible  if  Thuillier 
became  SC?,  aa  he  so  richly  deserved.  He  hoped 
that  any  break  in  this  association  would  be  only 
temporary.  Govt,  nominated  Thuillier  as  SG.  and 
Walker  STS.  ;  Thuillier  being  given  charge  of  both 
the  Rev.  and  Topo.  branches,  for  which  he  waa 
particularly  qualified  [  340,  425,  428  ]. 

He  took  over  at  Calcutta  on  aftemoor  of  12—3—61, 
and  held  office  till  he  ret.  31-12-77,  during  which 
period  the  qts.  was  ably  directed  by  James  Walker. 
Great  progress  was  made  on  the  rev.  side,  and  the 
system  of  cadastral  svy.  introduced,  whilst  topo.  svys. 
and  the  reproduction  of  maps  expanded  enormously 
[  196-9,  345.  376,  388,  425  ]. 

Ab  SG.  Thuillier  maintained  hdqrs.  at  Calcutta,  making 
frequent  tours  of  inspection  [  488,  509  ].  He  took  furl. 
1865—6;  was  on  duty  in  England  for  8  mo.  during  1868 
arranging  tr.  of  pubu.  of  the  Atlas  sheets  to  India  [  311  ]  and 
took  3  mo.  leave  to  during  England  1874  [  341  ]. 

In  1862  Col.  ViDcent  Eyre,  IG.  Onin.  Ft.  Wm.  acknow¬ 
ledge  a  map  of  Calcutta  area,  “  My  beloved  Thuillier, 
Your. ..map  has  just  come.  Let  me  embrace  you  for  it. 
Really  you  deserve  well  of  your  country,  and  I’ll  report  the 
Queen  to  knight  yon.  But,  Oh,  my  friend,  there’s  one 
great  omission  in  the  map,  AwrtrL  to  think  of.  Barrackpore 
is  there  in  large  letters,  as  big  as  Calcutta.  But,  where — Oh 
Where,  Sir — Lb  Ishatobe  1  It  ia  absolutely  nowhere.  I 
could  acarccly  believe  my  senses. 

“Perhaps,  since  I  am  no  longer  there,  you  may  have 
thought  it  was  no  longer  important,  but  the  very  fact  that 
it  was  so  long  my  residence  makes  it  “a  thing  of  beauty  for 
ever’’  as  Madam  Rachel  would  say. 

“I’m  therefore  disappointed  in  you,  Thuillier,  and  in 
fine  thereof,  I  won’t  ask  the  (Jueen  to  make  you  a  Knight, 
at  least  not  until  this  awful  omiasion  is  rectified*’’. 

THUILLIER,  Henry'  Ravenshnw.  Ben.  Engrs. 
b.  26- 3-38.  .  d.  4-3-1922,  ■ 

2/Lt.  12-6-57  ...  Lt.-Col.  be.,  12-8-86  ; 

Co).  7-10-87  ;  ret.  26-3-95. 

SG.  19-2-87,  till  ret.  after  extensions,  aged  67. 


»DDn.  462  (  321-2  ),  to  Mil.  Dept.  13-6-49.  *TickeU,  Capt.,  25-12-47  [  254,  538  ].  »DDu.  474  (  179  ),  to  BG., 
30-8-49,  *SG.  to  Mil.  Dept.,  462  (  342-3  ),  8-9-49  ,  541  (  76  ),  reply.  22-9-49,  589  (  1 15  ).  16-11-53.  *  OQ.  to  B.,  Mil. 

7_5_66,  (  19  )  00.  00. ,  25-6—56  ;  DDn.  648  (  291  ).  *  DDn.  30  ( 931  ),  30-7-62,  from  EyTe  (  181 1-81  ),  Ben.  Art.  . 
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eld.  eon  of  Gon.  Sir  Henry  Landor  Thuillier  (  1813-1906) 
f  st6"1.  bv  hi«  let.  wife  i  father  of  Leslie  Cardew  (  b.  1877  1. 
jso..  B.  of  I.  1901-32.  ’ 

ed.’WimliledbH  ;  Addi&combfi  1855—7,  1st.  pme  ml],  Burvg. ; 
Chatham,  1857-6. 

m.,  Mussoorie,  4-6-67,  Emmeline  Theodosia,  dan.  of 
Fleetwood  Williams  (  1811-94  ),  BOS.  ;  osi. 
on.  1893  ;  boie.  1895. 

Xfbigve-,  DIB.-,  Conolly  (  93/330);  SI  Liele,  1—7—81  •; 
1-7-84  ;  OR.  1894-5  (  frpce  ),  portrait  in  oils  by  G.  G.  Palmer, 
1887  [  536  n.i  ] ;  SI.  Roles,  1-12-87  ; 

arrd.  India,  29-4—59;  2nd.  Aast.  ors.,  21-5-59;  1st. 
Asst.,  1-2-61;  Eurvr.  3rd.  gT.  1—4-66;  2nd.  gr.  1-10-67; 
Dep.  Bupt.  2nd.  gr.  1-4-74;  1st.  gr.  27-10-78;  furl.  2  y. 
from  17-11-79  (  380-1,  399  ]. 

12-9-59,  from  duty  at  soo.  Calcutta,  to  Gt.  Indus 
ser.,  joining  in  fd.  20th  Nov.  to  -work  under  Ba'sevi 
[  49,  490  ]  ;  June  1861,  joined  Kashmir  svy.,  and 
directed  to  extend  trgn.  into  Kagan,  filing  peaks  or 
Hindu  Kush,  with  topo.  sketch;  “The  following 
places  are  hut  very  vaguely  known,  ...  Swat — 
Panjkor — Dhcor — Ohitral  -Yasseen  [  227  J  ■ 

Montgomerie  reports  to  6G.  a  few  weeks  later;  “I  heard 
from  Master  Barry  a  day  or  two  ago.  Be  had  got  down 
aafe  into  Khagan,  and  .the  weather  had  at  last  allowed  him 
to  move  ahead.  He  has  been  very  unlucky  as  to  the  season  ; 
however,  I  think  he  will  be  all  right  if  the  fine  Veatber  holds 
out  a  few  days  longer”*.  , 

1862,  tr.  to  Levelling  Party,  and  then  in  1863  to  ch.  x. 
Calcutta  Longl.  scr.,-  followed  by  Brahmaputra  ser.  1867; 
Kumaun  A  Garhw  al  topo.  1870;  .  Debra  Dun  A  Jhaunsar 
Bha-war,  1873  ;  Mysore  topo.  1877  ;  furl.  1871-2,  and  ] 879— 
81;  offg.  .sts.  April  to  Oct.  1876  ;  DSG,  Rev.  1874  ;  offg. 
BG.,  24-2-86  ;  confirmed,  19-2-67. 

Miss  Tanner  records  that  Barry  Thuillier  “  came  to  Btay 
-with  us  at  Bath  ;  a  crusty  man  with  a  perfectly  charming 
wife  ”*. 

TICKELL,  Samuel  Richard  [  rv,  471-2  ].  Ben.  Inf. 

b.,  Cuttack,  19-8-11.  d.  20-4-75.  - 
Ena.  12—6—29  ...  -Capt.  25—2—47 

ret.  as  Bon.  Col.  24-1-65. 
Bon  of  Samuel  Tickell  (  1785-1817  ),  Ben.  Inf.,  Hodson,  iv 
(  276  ),  and  Mary  his  wife. 

ed.  Addiscombe,  1827—9.  - 

m.,  Bankura,  11-7-44,  Maria  GeogiaDa,  dau.  of  J.  w. 
Templer,  Hodson,  TV  (276-7  ). 

1832-6,  route  svys.  and  sketches  in  Cbota  Kagpur  [  rv, 
269],  contributing  notes  on  country  and  peoples  to  asb. 

29- 3-46,  asst,  to  Comnr.,  Akyab,  Arakan. 

go.  go.  9-2—48,  appd.  to  act  in  ch.  rev.  svy.  Bhagal- 
pur  vice  Sherwill  on  furl.  J  433  ]  ;  eenr.  to  DSG.  in 
mil.  rank  [  537  n.2  ].  Arrd.  Bhagalpur  2-3-48  and 
handed  over  to  O’Donel  27-9—49,  to  resume  post  in 
Arakan  [399,  400]  10  Cat.  (172),  geol.  map, 
Bhagalpur. 

Having  no  previous  experience  of  rev.  svy.,  left  all  profl. 
work  to  assls.,  confining  himself  to  admin,  duties.  This 
resulted  in  such  errors  and  false  work  that  all  work  of  season 
1848-9,  had  to  be  re  survd.  l#tcr  [  4-5.  24 1,  255  304-5  ]. 

30- 12-52,  appd.  no.  Amherst  A  Tenaoserim. 

TREVOR,  William  Spottiswoode.  Ben.  Engrs. 
b.  9-10-31,  d.  2-11-1907. 

2/Lt.  11-12-49  ...  Lt.-Col.  bk..  19-8-74  ... 

ret.  as  M.  Gen.  20-2—87. 
6on  of  Capt.  Robt.  BaJusbujry  Trevor  (  1802—41  ),  Ben. 
Oav.,  kd.  at  Kabul  .Dec.  1841;  Hoditon,  rv  (  305-6),  and 
Mary  his  wife,  dau.  of  Wm,  Bpottiswood  of  Gleufernate,  co. 
Perth. 


BIOGRAPHICAL 


AddiBcombe.  -■  -  ,  "  •'  >-'• 

m.,  Calcutta,  19— 6— 58,  Eliza  Anne,  dau.  of  Rev  H  pvArL*' 
Ben.  Eccl.  ■ 

vo.,  Dewangiii,  Bhutan,  1865  ;  cst  ”  '  r 
ZTbigue  ;  Conolly  (  9/272  )  ;  Who  B  at  Who.  >^1. 

Burma  War,  1852-3;  wounded  at  capture  of  ’Rangoon;'/ 
12—4—52  ;  again  at  Donabyu  19-3—53.  ,  .( 

Deo.  1853,  with  WilliamB  on  svy.  Rangoon 
Pegu  ;  22-1-64,  appd.  to  Pegu  Svy.  ;  to  Calcutta -to  1' 
obtain  difT.  of  long.  between  Calcutta  and  Rangoon  - 
by  chronometer  ;  1-12—54,  evy.  of  town,  cant.,  and:; 


environs  of  Rangoon  [  195-6,  384,  400  y/~ 

R'D.  Sel.  xv.  report  on  Bvy.  31—8—55.  *'_■*  -  *  ^4-3 - 

From  Sept.  1856  to  engr.  dutiw;  1865,  Bhnlin  War'V 
capture  of  Dewangiri  Ft_,  wounded,  and  awarded  vtt  and  ’. 
Bt.  Maj.  -  •  •  »-  -  -  --  -  :i  ,r .. 


Later  oz.  rra.  ;  no.  Rlw^w;  BeAto  GvrrL'rf 

TURNBULL,  Frederick  Bemy/'tW,' 

’  b.,  Calcutta,  8-9-207**  J 

kd.  by  mutineers,  .11  Ansi,  8^6-57  f  VoG  VCmLr  V  • 
2/Lt.  8-12-48  ;  Lieut.  1-7-53,-^f^ri 
Bon  of  Montague  Henry  Turn  bulk  jwvl;'  mTy 

Colvin  his  wife.  .  ■  .  ....  L  e . 

00.  00.  11-10-55,  appd.  Asst.  Revi  SurvnjAbti^'jiartr  , 
in  Bundelthand,  under  Burgess,  28-12-55  J  267," 400 CTrrjJr) 

VANRENEN,  Adrian  DeneyB.  '  Ben.  Inf.  A. 
b.  c.,  1-3-31.  '  d.  3-7-9 E 

Ens.  7-7-49  ...  Capt.  7-7-61  ret- as  Ooh  34-7-77; 
g.  son  of  Brig.  Jacob  Vanrenen  (  1762-1828  )z  Ran  'InT  ■ 
[  n,  402,  n.3  ]  ;  eld.  son  of  John  Heyning  Vanrenen  (  1 801-67 j; 
Ben.  Inf.,  Hodson,  rr  ( 343—4  ),  and  his  wife  Yda  -Johanna,’ 
only  dau.  of  Adrian  Christian  Deneys,  of  Roods  Bloom,  XDapaJ 
Town  ;  she  d.  25-10-96.  ,  ••  •  • .  3  •<.0' 

Adrian’s  only  sis.,  Ada  Maria,  b.  April  1851,  xo_,  17-6-71/ 
Tbos.  Hungerford  Holdich  (  1843—1929),  G.  hfljutl  ‘  ’■ 

ed.  as  Survr.  and  licensed  as  Buch  at  Cape.’50;'—  *  A ■ 
m.,  Landour,  22-10-60,  Louisa  Elizabeth,  dau.  of  late  Her. 
Chas.- Piffard ;  she  d.  10—4-1914,  at  Camberley,  Burreyj 
dau.  Tda  Kina  Florence,  d.,  England,  11-6-1960,  agedBA 
Dbigue  ;  Notable  Record.  ■ 

July  1855,  with  Bengal  rvm.  .  ’  *’ 


8-7-56,  appd.  Asst.  Rev.  SurvT.,  Bharatpur, 
recess  qre.  at  Debra  Dim,  1857,  [6,  267];  IB68, 

Buccd.  to  ch.  ;  and  tr.  with  party  to  Jhansi  to  resume 


work  of  Burgess’  party  [  267  ],  extending  to  Lalitpur 
1860-1  [  10,  268,  364,  451  ].  ’  “ 

14-9-62,  from  Landour  asks  BG.  for  map  of  •“Bangor  k 
Kerbudda  Territories”  to  be  Ecnt  by  Grindlay’s  to  the  Cape. 
”to  enable  my  father  to  Bee  our  field  of  employment”* 
13-11-63,  leave  to  Europe  on  me.  1866-73,  rev.  Bvy.  Moradl- 
bad  ;  13-1-73,  on  furl,  for  2  y.  |.3g6T7,  400  j.  ' 

VANRENEN,  Donald  Campbell.  Ben.  Art.  A -BO  A' 
b.  1-6-22.  d.  1904.  ;  ’  .  '_&■ 

2/Lt.  10-12-39  ...  Ll.-Col.  BSC.,  18-1-B1  ’Jv’y-'"  - 

M.  Gen.  1-10-77  ;  ret  as  Lt.-Gen.  31-12-78. -‘L,.. 
Bon  of -Capt.  Tuoub  Augustus  Vanrenen  (  1793-1836), 
Ben.  Art.,  eld.  aon  of  Brig. -Gen.  Jacob  Vanrenen  [  *upl 
and  his  wife  Harriot  Catherine,  dau.  of  Adxn.  Donald  Camp¬ 
bell,  BN. ;  1st.  coub.  of  Adrian  [  sup  ],  '•  1” 

,  m  Bengal,  12-9-49,  Julia,  dau.  of  Dr.  Bullivari,  Box' 

Med.  ;  she  d.  20-12-1916.  •  •  V.’  - ‘ 

Ubiguc ;  Notable  Record.  ■  •  *  -  ■  “! 

17-10-43,  appd.  ABBt.  Gurvr.,  Canals,  Bind,  under  Baker 
J  rv,  417;  V,  276];  emo.  13-9-44,  to  tcmpy.  ch.  of  Art.  ae«- 
at  Bukkur1;  Kov.  1844,  3  mo.  leave  to  sea  od  me.  ... 


*DDn.  52  (  68-9  ),  from  tom.,  3-6-61.  *DDn.  25  (  16S-9),  21-9-61.  ’letter  to  rht.,  1961.  *  DDn.  30  (1207). 

*DD*  415  (  4  ),  mao.  to  oo.  in  o..  26-1-44  ;  cf.  Wm.  Brown  [  rv  424  ],  against  hill  tribes  on  N.  Sind  border. 
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WALKER 


3-10-46,  appd.  Asst.  Rev.  Suxvr.  cis-Sutlej  Svy. 
under  Stephen  [  269  ]  ;  to  ch.  Ajmer  Rev. 

evy.  [  265-6,  364  ].  Sept.  1848,  moved  party  to  n. 
Rohilkhand,  recessing  Naini  Tal,  where  he  influenced 
appt.  of  his  bro-in-law  Julius  Dennys  to  rev.  svy. 
of  Nimach  [  6,  67,  259-6,  266,  324,  365,  433,  505  ]. 

1854,  moved  party  to  Jubbulpore,  and  again 
during  1857  to  neighbourhood  of  Nagpur  [  179,  268, 
486  ]  ;  2-3-59,  furl,  on  me.  16  mo.  On  return, 
28-5-60,  to  Lucknow  to  raise  new  party,  2nd.  Div:, 
for  Oudh  rev.  svy.,  commencing  work  in  Unao 
1-10-60  [  264  ].. 

Nov.  1865,  Bdy.  Comnr.  up.  ;  23-2-66,  Supt.  Rev.  Svy. 
ur. ;  9-7-67,  furl,  on  me.  30-11-70  and  again  31-11-72, 
Supt.  Upper  Circle,  ternpy.  ;  1876,  Supt.  all  Bengal  rev.  svy. ; 
as  DSG.  A  Supt.  Rev.  Svy.  Bengal ;  31-12-78,  read,  and  ret. 
to  Europe  [  10,  396-7,  400  ]. 

WALKER,  James  Thomas.  Bo.  Engrs. 

b.,  Cannanore,  1-12-26.  d.  16-2-96. 

2/Lt.  9-12—44  ...  Lt.-Col.  be.,  27-2-64  ... 

ret.  aa  Gen.  12-1-84. 

sts.  13-3-61  ;  SG.  <fc  sts.,  1878-841  [  399  ]. 

Eld.  son  of  John  Walker,  mcs.,  and  his  1st  wife,  Margaret 
Somerville,  dau.  of  w.  Allan,  of  Leith. 

Addiscombe,  Feb.  1843  to  1845;  Chatham,  1845—6. 

m.,  Ambala,  27—4-54,  Alicia,  dan.  of  Gen.  Sir  John  Scott, 
bob.  (  1797-1873  )  and  his  wife  Alice  ;  DIB. ;  she  d.  5-8-191 1, 
aged  80  ;  their  only  son,  Maj.  H.  J.  Walker  be.,  d.  on  active 
service  in  France,  25—8—1916. 

fbs.  1865;  eras.  1863  ;  ebos.  1859,  and  member  of  Council 
ten  years  from  1885  ;  cb.  1877  ;  Hon.  inn.,  Camb.,  1883  ; 

Portraits  ;  group  of  1861  [  517,  pi.  21  ]  ;  in  oils  by  G.  G. 
Palmer  [  536  n.i  ],  frpee.  OTS.,  xvn  ;  photo,  of  1883  [  pi.  22  ]. 

DNB. ;  DIB. ;  SI  Lists,  1881  ;  1884  ;  Markham  (123,  480) ; 
Punjab  Sd.,  n  (  xii ),  1855 ;  Conolly  (  107/125  ) ;  Addiscombe  ; 
obit.  OJ.,  vtl  (320—3  );  repr.  SI  Rotes,  March  1896; 
PS.  Progs,  lux,  1895-6  (  xhii-vi  ) ;  Sandes,  n  (  24-2  ). 

arrd-  Bombay,  10-6-46;  Asst,  to  oe.  4  mo.;  6  mo.  leave 
to  Madras  from  16-9-46;  Ex.  Engr.  Upper  Sind,  May  1847 
to  Oct.  1848;  2nd  Sikh  War,  1848-9;  fd.  engr.  at  siege  of 
Multan,  holding  ch.  of  party  of  s  A  m.  at  assault  of  Mohon 
gate  2-1—49  ;  battle  of  Gujrat,  21-2—49. 

March  1849,  given  ch.  of  mil.  svy.  of  Peshawar 
and  10  m.  radius  ;  commenced  in  April  under  orders 
of.Bd.  of  Admin.,  Lahore.  After  first  3  mo.  had  no 
aastce.  except  2  untrained  Indian  survrs.  but  extended 
svy.  to  cover  Yusufzai  to  n.  ;  Kohat  and  Bannu 
to  s. ;  sketched  into  tribal  hills  as  far  as  possible  with 
escort  of  a  couple  of  sowars.  No  high  standard 
of  accuracy  aimed  at,  but  every'  effort  made  to  cover 
widest  area  in  shortest  time.  Engaged  in  expns. 
against  Afridis  1850,  and  Utmsn  Khel  1852  [  4, 
209-10,  214-7,  380,  387.  447-8.  474-5  ]- 

From  1851  came  under  control  of  SG.,  under 
whose  advice  higher  accuracy  was  obtained  [  286, 
337,  363,  448  ],  Fd.  work  completed  by  April  1853 — 
nearly  9,000  sq.  m.  svy.,  and  another  1 1,000  sketched 
beyond  tribal  borders.  Completed  map  in  Mussoorie 
during  1853,  receiving  inatn.  in  ots.  obsns.,  from 
Renny-Tailyour  [138,  3*7r  5^3  ]• 

Left  Dehra  Oct.  1853,  with  part  of  Jogi-Tila  eet., 
and  "left  Lahore  early  on  the  morning  of  the  12th 
Nov.. ..to  join  the  Chiof  Commissioner  at  Peshawar 


...[for]  military  service”.  Reported  to  SG.  at 
Chach  base-line  1-12-53,  from  which  date  was 
appd.  2nd.  Asst,  ots.,  being  promoted  1st.  Asst. 
24-3-54  [43]. 

From  Chach  assumed  oh.  of  Jogi-Tila  ser.  in  the 
fd.  during  March  1854,  working  8.  from  Jhelum. 
Continued  during  season  1855— 6,  shewing  great  enter¬ 
prise  in  overcoming  various  technical  difficulties, 
including  those  of  refraction  by  means  of  spirit¬ 
levelling  [52-65.  75.  *  1  x,  132,  154]- 

Oct.  1856,  tr.  with  party  to  work  on  Gt.  Indus  sjr., 
making  hdqrs.  at  Murree  [  46-9,  361,  370,  446,  4^  ]. 

May  1857,  volunteered  for  mil.  Bervice,  and  joined  Cham¬ 
berlain’s  Punjab  column*.  “1  am  now  at  Wuzeerabad  with 
the  troops  who  are  marching  down  country.  Sir  John 
Lawrence. ..Baid  that  he  would  gladly  accept  my  services, 
and  requested  me  to  join  Brigr.  Chamberlain  forthwith. 
I  did  so  at  Rawalpindi  jnst  in  time  to  accompany  him  by 
dak  to  this  place.  ...  I  purpose  to  remain  with  him  until 
Delhi  is  again  in  our  hands.  ...  I  feel  sure  yon  will  be  of  my 
opinion  that  no  British  Boldier  should  think  of  sheathing  his 
Bword  until  Delhi  is  once  more  in  onr  possession”’. 

With  the  forces  before  Delhi  he  was  wounded  in  action 
14-7-57,  and  then  went  down  with  cholera.  Baird  Smith, 
ok.,  writes  of  him  as  "a  young  soldier  of  rare  daring  and 
Belf  possession,  who  was  shot  through  the  thigh  after  perform¬ 
ing  one  of  those  cool  and  noble  acts  of  devoted  valour.  ... 

“Directed  to  blow  in  the  gate  of  a  serai  occupied. ..by  the 
enemy,  he  could  only  obtain  a  number  of  cartridges  from 

the  Dearest  field  battery.  _  Carrying  these. ..himself  in  full 

view  of  the  eDemy  under  a  heavy  fire,  he  was  fortunate... 
in  lodging  them  against  the  gate  without  being  hit.  He  lit 
the  match  and  retired  but,  seeing. ..that  the  portfire  had 
burned  out  he  advanced  again  and  relit  it,  when  again  it 
failed.  He  then  procured  a  musket,  moved  out  to  the  vicinity 
of  the  gate,  and  fired  into  the  powder,  exploding  it  at  once 
and  blowing  away  the  woodwork  effectually. 

“The  attacking  party  at  once  rushed  in.  ...  After  this 
puccessful  shot,  however,  Lieut.  Walker  received  a  very 
severe  gunshot  wound  in  the  thigh.  ...  Before  recovering... 
an  attack  of  cholera  intervened,  and  hiB  services  were  lost 
for  the  remainder  of  the  siege”.  For  his  services  Walker 
received  a  brevet  majority  and  medal  with  clasp,  and  gratuity 
of  a  year’s  pay  for  his  wound*. 

13-9-57,  granted  3  mo.  leave  to  Murree  on  me., 
resuming  his  svy.  interests  at  once.  SG.  was  anxious 
to  start  levelling  ops.  to  bring  up  reliable  heights  to 
the  Punjab  from  sea-level  at  Karachi  [74-5],  and 
being  assured  that  Sind  was  in  a  state  of  “  profound 
tranquility  ”,  asked  Walker  whether  his  health  would 
permit  him  "after  reconnoitring  the  ground. ..to 
initiate  the  levelling  operations.  ... 

“The  trip  might  do  you  good,  as  you  would  j?e*  sea  air  and 
Bea  bathing  at  Manora  and,  provided  you  do  not  yourself 
remain  out  too  long  in  the  field  or  work  too  hard,  or  ei- 
pose  yourself  too  much,  the  voyage  down  and  up  might 
prove  beneficial.  ...  You  would  need  to  take  an  assistant 
to  leave  in  charge  of  the  levelling ... 

Walker  pointed  out  that  it  was  too  late  in  the 
season  to  organize  anything  effective  ;  that  it  would 
be  impossible  to  recruit  the  necessary  fd.  eat., 
especially  as  service  in  Sind  was  always  unpopular 
with  Punjabis  [  391  ],  and  lastly  that  there  was  aa 
hope  of  obtaining  the  necessary  levelling  insts.  and 
equipment.  He  Bugge3sted  that  steps  should  be 
taken  to  Btart  Berious  ops.  in  season  1 858-0  [  76,  133  ]. 


1  on  Walker’s  leave  pending  rett.,  post  STS.  became  DSG;  Trig.  [  50-2].'  .’Sir  Neville  Bowlos  Chamberlain  (  1820- 
3CK)2  )  [  217  ]-  ’DDn.  710  (  174  ),  to  SG.,  28-6-57.  ■  ‘Addiscombe  (  536-6  ).  •’  •  DDn.  711  (  37  J,  21-1 1-57. 


WALKER 


He  -was  now  put  in  genera!  oh.  of  the  Indus  ser. 
which  for  this  season  was  confined  to  the  apprx. 
opns.  of  selecting  stations  and  erecting  towers,  with 
Basevi  and  Armstrong  working  from  the  N.  and  b. 
respectively  [48-9].  He  writes  on  28th  Oot.  that 
“my  health  is  so  muoh  improved  that  there  is  every 
probability  of  my  being  able  to  take  the  field  by  the 
middle  of  December,  when  my  leave  of  absence  on 
medical  certificate  will  terminate”1. 

Be  reported  later  that  “  on  the  erpiration  of  my  leave... 
I  took  the  field,  marching  to  Kalabagh,  when  1  went,  down 
the*river  by  boat  to  Dera  Ghazi  Khan.  Below  Leia  I  met 
Lieutenant  Basevi.  I  only  remained  .with  him  two  days, 
and  then  proceeded  to  Sind  to  superintend  Mr.  Armstrong's 
operations.  I  marched  from  Dera  Ghazi  Khan  to  Jacob- 
abad,  visiting  the  low  hills  to  the  north-west  of  Kusmore"*. 

He  spent  the  rest  of  the  Beason  reconnoitring  the  line 
for  levelling  through  northern  Sind  [  3,  77  ]. 

For  season  1858-9  the  trgn.  was  divided  between  3 
aeste.  whilst  Walker  himself  with  Branfil]  and  a  new 
party  started  the  levelling  through  Sind  [48,492]. 
For  the  next  two  years  he  devoted  nearly  all  his  time 
to  the  precise  leveling  that  was  to  play  such  an  import¬ 
ant  part  in  the  opnB.  of  the  qts.  Working  in  close 
consultation  with  Waugh  he  devised  and  procured 
the  insts.  and  all  apparatus — thought  out  the  beet 
svstem  of  fd.  work — and  put  it  to  practical  test  on 
the  ground.  In  Nov.  1860  he  submitted  account  of 
work  completed,  and  discussion  of  methods  followed, 
which  held  good  for  the  next  60  years  with  hut  few 
modifications  [5,  79-80,159-60,  338,  382  ].  i 

During  April  and  May  1860  Walker  with  Basevi 
and  Branfil]  of  the  gts.  and  Johnstone  from  the 
Derajat  svy.  accd.  mil,  expn.  into  Maksud  country, 
then  entirely  unknown  [49,  217  ].  Walker  had  just 
returned  after  carrying  his  levelling  down  to  Karachi. 

««  I  had  arrived  at  Lahore  on  my  way  hack  to  Rawalpindi 
when  I  first  heard  of  the.. .expedition  from  the  Lieutenant 
Governor,  who  said  that  1  might  have  an  opportunity  of... 
laying  down  the  hills  between  our  frontier  and  Ghazni  for  which 
1  last  year  solicited,  but  was  refused  permission  to  attempt 
to  ascend  the  Takht-i-Sooliman. 

“The  expedition  offered  so  many  prospects  of  an  extensive 
addition  to  the  hill  triangulation  of  the  Great  Indus  6eries 
that  there  could  not  be  a  doubt  as  to  the  propriety  of  joining 
it.  ...  Knowing  that  Captain  Johnstone... was  also  to  join, 
I  had  anticipated  that  he  and  his  assistants  would  undertake 
the  topographical  portion,  ...  while  we  would  devote  our 
energies  to  the  trigonometrical.  ...  Captain  Johnstone,  how¬ 
ever,  arrived  with  no  instrument  but  a  compass,  and  no 
assistants  [  508  ].  ... 

“Fortunately  Lieut.  Basevi  had  brought  a  perambulator,., 
and  he  undertook  the  traverse.  ...  He  was  assisted  by,,, 
Branfill,  who  sometimes  recorded,  sometimes  observed,  for 
him,  and  at  other  times  carried  on  the  traverse  while  Lieut, 
Basevi  ascended  an  adjacent  hill  to  sketch  in  the  surrounding 
country.  I  consider  them  to  have  been  the  hardest  worked 
men  in  the  expedition  [430,  492]-  ... 

“We  brought. ..the  12-inch  theodolite ;  unfortunately 
we  never  had  occasion  to  use  it.  The  expedition  passed 
within  4,  7,  and  6  miles  respectively  of  Koondi  6har,  Peer- 
ghur,  and  Bhewy  Ghnr  all  most  enviable  mountains  for  a 
surveyor  to  get  on  the  top  of.  But  neither  mountain 
could  have  been  ascended  without  a  great  risk  of  life,  pro¬ 
bably  not  without  fighting  our  way  np  to  the  snInInit",. 
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Took  over  as  bts.  on  "Waugh’s  rett.,  2 

[  525  ]  and  administered  otb.  as  a  master  geodesist  fo^ 
next  16  years,  Jess  disturbed  by  mundane  affairs  than 

Everest  and  Waugh.  He  continued  to  guide  fie  02^’ 

during  following  .7  y.  as  SG.  and  bts.,  making  total 
period  of  22  years  incl.  periods  of  furlough  £io,'32-: 
34°-D  356.  380-1,  389,490,  498,  502,  506,  522,  537J; 

His  most  important  task  was  the  final  reduction  nf 
prcpl.  trgn.  and  the  dispersal  of  errors  generated 
in  the  several  chains  of  trianglee,  which  "he  arranged 
into  five  major  figures — the  four  great  quadrilaterals' 
and  the  southern  trigon  [  107,  125,  129].  ■>•_.. ;r c-i”. 

The  results  were  pub.  under  title  "Account  oj  ihe 
Operations  of  the  Great  Trigonometrical  Survey  of  - 
India,  the  first  9  vols.  being  -ed-  by  JhirnseH  witli 
special  attention  to  historical  notes,  v'-y  7^ 

Under  hi*  direction  the  prcpl  trgn.  was  completed  in  the 
fd.  over  the  whole  peninsula — precise  levelling  was  extended 
— and  regular  tidal,  1st,  and  pendulum  obena.  put  In  hand.- 
He  took  keen  interest  in  the  geogL  mapping  of  Central  Aria' 
and  had  cordial  oorr.  with  Russian  ana  other  oartogrmhherm.T 
Ho  warmly  supported  the  work  of  Indian  trana-HrmSaymn'; 
explorers  [  31 1,  448-9  J*.  t  .1.  -..S;5 

During  his  visits  to  Europe  he  made  oontaci  with  la  wide- 
circle  of  geographers  and  geodesists,  and  hia  -colln.  -of  VettexS  : 
received  from  these  distinguished  aejentaata  qitm  anAwftff 
mense  variety  of  subjects  [  151-2]*.  -  •  - J  -.-c'- .14*44 9) *3*  Jtt' 

Airy,  the  Astronomer  Royal,  and  Bahine,  on  dixtrttictiocF 
of  errors  and  pendulums — Stokee,  -on  gravity  and  poodab' 
urns — Andrew  Clarke,  -of  OS.,  on  computation  of  tnangkes. 
standard*  of  measure,  telegraphic)  longitude*— Stewart  • 

Kjbw  Obey.,  on  pendulums  and  magnetism — demoots  Hark" 
ham,  GeogL  .DepC,  10.,  on  Indian  Atlas  sheets  and  Otariral  ; 
Asian  geogy.— Henry  Tnle,  "Central 'Asian' ©eogy,--^r*»flta; 
Gal  ton,  on  Hint#  to  JrooAters — Wat  Thomson  yXjord  Kelvin^  \ 
Tide*— Otto  Struve, “Imp.  Obsy^  'Bt.  "Heterslan^  OsCtaS 
Asian  geogy. — Pelermann  of  Gotha,  Germany,  "Oecrisl  Aria  * 
Pogson,  Astr.,  Madras,  okam-of  aclrpaeS — too  Stahoodo^’. 
Russian  map*,  Central  Asia — "Edward  ’  Robet4«,‘_ 

Isaac  Todhnnter,  .figure  of  the  earth— and  maty  nO mexf 
224  lettera  in  all  [  533  J.  -  ••  '  =-  l?  tV'hr'r*,' 

Leave  to  Europe  1863— 4,  travelling  via  Russia,  and  again 
1870-2  [  503  ]  ;  6ept_  1871,  aastd.  from  "Loodoo  in  ohaf.  olff,- 
of  long,  with  Teheran  [  Markham,  138];  made  final  arrange¬ 
ments  for  pubn.  Indian  Atlas  sheets  in  England  during 
final  illness  of  John  Walker  [  m,  510]  ;  “Latterly  "his  medical 
attendants  have  not  permitted  him  to  he  spoken  to  on  the 

aubject.  ...  I  proposed.. .an  arrangement _ .with  Mr.  -John 

Walker’B  younger  brother,  Chaffee,  who  had  been  in  part¬ 
nership  with  him,  but  has  long  retired,  ...hut  Mr.  Charles  died' 
very  suddenly.  ...  I  was  then  on  the  point  of  returning  to 
India  but. ..was  detained  in  England  for  a  few  monthi_to 
make  arrangements  for  the  completion  in  this  ocmntryT  India  b 
not  only  of  (he  copper  plates  which  were  in  the  hands  of  tbs 
engraver*,  but  of  several  new  plates  [516].  — ■  ~\t  2  v 1- 
“No  one  who  could  give  me  any  information — excepting 
Mr.  Walker  who  was  too  ill  to  be  spoken  to.  Eventually  I 
came  acrose  a  ma.  memo  book  in  Mr.  Walker's  office  in  Oastle  . 
6t,  Holborn,  containing  tables  and  other  data  on  which  the 
projections  roust  have  been  baaed  ”  [  m,  286  ;  V,  311 JL  £ 
On  furl,  again  1876-7,  and  finally,  “pending  retiremrflji” 
from  12-2-83.  Acted  as  6G.  and  Bnpt.  Topo.  Brya  during 
Tbuillier’s  abBence,  1865-6,  1868-9  and  1 874.  Ixdcrre  taking 
over  ch.  1-1-77  [  322,  516,  525).  --  "• 

1885-95,  took  active  interest  in  work  of  Council  of  »<*»  . 
and  at  various  times  wrote  prof,  paper*  for  pubn.  inoL; 
Ency.  Brit.  7th  edn.  Traverse  Svyt. — Cat.  _Rer.  xxxym,  188JJ 


r;.  . 

>DDn.  710  (  183  ),  28-10-57.  ’DDn.  692  (  489),  Jrw.  to  6G„  June  1858.  "Pirghar,  11,532  ft.  ;  Bburdhar,  10,957  fbj 
Dm  710  (  308  ),  r^w.  to  EG.,  6-6-60;  DDn.  666  (  181  ),  60.  to  D5G.,  30-8-60.  *  Aatr.  Asst.  1860-1,  noe  btnmge  l  3^  P 

Maps  of  Central  Asia  ;  obo.  Lib.  E,  6-6.  ‘-Eur.  letter*  dated  1865-76  ;  original*,  obo.  Lib.  Q  67/8  ;  extracts  in  B*.  A  uanif. 
niv.  libraries.  ’Markham's  Abstract  {  74-5  ) ;  OR.  Trig.  1872;  Markham  (414,431-90),  memo  by  Jtw. 
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waugh: 


JASB  in,  1862,  on  ots. — BOS.  Progs,  vn,  1885  (  674-92  ), 
reprn.  of  Paper  of  Indian  Surveys — Progs.  B.  Assn.  Geogl. 
Sec.  Aberdeen  10-9-85 ;  Jiff.  Presdt. — The  Indian  Engr., 
22-1-87  (  171—5  ).  Phil.  Trans.,  bs.,  1895,  India's  Contri¬ 
bution  to  Geodesy  [  8g  ]. 

WALKER,  Reginald  John.  Ben.  Engrs. 

b.  6-8—22.  d.,  unm.,  24—4—47,  at  Bamanjora, 

en  route  to  Darjeeling. 

2/Lt.  11-12-40  ...  Lieut.  5-9-44. 

Son  of  John  Walker  of  Pnrbrook  Park  and  Maria  Theresa 
Henrietta  his  wife. 

Addiscombe  and  Chatham. 

Conolly  (89/210). 

16-12-43,  applied  from  Ferozepore  for  appt.  to  ots., 
having  ‘‘a  great  desire  to  belong  to  that  Department,  ... 
■which  is  confessedly  the  most  scientific,  and  therefore  most 
interesting”. 

oo.  ao.  13-9—44,  appd.,  when  Renny  left  on  fur].,  2nd. 
Asst.  ots.  and  posted  to  Chendwar  aer.  for  training  under 
Logan.  Joined  during  Oct.  from  comd.  of  No.  6  co.  s  &  M. 
at  Ferozepore  [  13,  382,  399  ]. 

do.  2-8—45,  posted  to  ch.  Maluncha  ear.  ;  “On 
account  of  the  reputed  insalubrity  of  the  country 
in  the  vicinity  of  Bhaugulpore,  Lieutenant  Walker 
is  directed  to  take  every  precaution  to  ensure  the 
health  of  the  establishment”1  [14,  368,  412-3,  456-7  ]. 

Extended  trgn.  N.  to  tarai  belt  where  Kosi  breaks 
from  the  foothills,  and  then  swung  e.  to  carry  ne. 
Long!,  ser.  through  N.  Pumea,  having  spent  recess 
1846  in  Darjeeling.  Clouds  prevented  obsn.  to  snow 
peaks  at  the  time  of  obsg.  final  angles  [  14,  17,  81-3, 
104,  120,  149-50,  163,  361,  453  ]. 

Opns.  of  1846-7  lay  through  unhealthy  tarai,  and 
by  Jan.  1847,  he  had  carried  recce.  E.  and  selected 
site  for  meast.  of  Sonakhoda  bass-line  which  SG. 
approved  later  that  month  [  17,  19,  186,  336  ].  Then 
returned  to  start  final  obsns.  ;  completed  19  triangles 
of  this  section  when  fever  compelled  him  to  break  off. 
Died  before  reaching  Darjeeling  [  2,  20,  83,379,  461  ]. 

His  death  •was  a  serious  loss  to  the  Department,  for  he 
■was,  writes  SG.,  “one  of  those  rare  characters  peculiarly 
fitted  by  energy  of  disposition  and  mathematical  acquire¬ 
ments  to  contend  with  the  difficulties  of  the  o.t.  Survey1”. 

WAUGH,  Andrew  Scott  [iv,  472-4].  ' 

Ben.  Engrs. 

b.,  Cannanore,  3-2-10.  d.  21-2-783. 

2/Lt.  13-12-27  ...  local  Lt.-Col.  3-12-47; 

.  Lt.-Col.  be.  20-9-57  ;  M.  Gen.  6-8-61. 

SG.  &  sts.  18-12-43  to  12-3-61. 

Son  of  M  Gen.  Gilbert  Waugh,  >uo.,  Madras,  and  Char¬ 
lotte  his  wife,  dau.  of  M.  Gen.  Geo.  Wahab,  Mad.  Eet. 

ed.  Edinburgh  High  Sch.  ;  Addiscorabe,  1827—8. 

m.,  1st.,  Calcutta,  8-6—44,  Josephine  Morison,  dau.  of 
Dr.  Wm.  Graham  of  Edinburgh  ;  she  d.,  London,  1866  ;  their 
sod,  Gilbert  Wm.  Renny  Maxwell,  b.  Mussoorie,  10-12-47, 
was  comnd.  Ens.  78th  Hldrs.,  1869.  * 

m.,  2nd.,  in  England,  1870,  Cecilia  Elia  Adelaide,  dau.  of 
Sir  Tboe.  Whitehead,  bob.,  Ben.  Eur.  Esins.,  of  EcclesUme, 
Lancs. 

Kt.  Bach.  10-12-60;  Athenaeum  Club;  BBS.  1858;  tbos. 
Gold  Medal,  1857;  Council,  1867  ;  vp.  1868;  PL.  City  of 
London. 

Portraits — in  oils  by  John  Peyton,  received  in  soo.,  1886 — ■ 
In  photo,  group  of  March  1801  [  517  ;  pi.  21  ]. 


DNB. ;  DIB.-,  Conolly  (  88/154);  JRQS.  xxvn,  1357 
(xc);  Hodson,  rv  (412-3);  BAS.  ( mn  ),  xxnx  (216); 
Addiscombe  (  423  ) ;  Markham  (  424-7  ) ;  Thackeray  (  158  )  8 
obit. ;  BGS.  Progs,  xxn,  1877-8  (  315-7  ) ;  Geo.  Mag.,  V,  187; 
(68);  BEJ.,  1878;  Nature,  xvm,  May-Oct.,  1878  (45  );. 
Friend  of  India,  7-2-61. 

arrd.  India,  25—5-29,  July,  to  s  te  is.,  Aligarh  ;  Oct.  1829,. 
to  pwd.  11-6-30;  offg.  Ex.  Engr.,  Allahabad  30-10-30  £ 
leave  to  pwi.,  6  mo.;  Eeb.  1831,  Asst.  Snpt.  Ft.  Wm. 
Foundry;  00.  00.,  13-4-31,  Adjt.  Engrs. 

go.  00.  2-7-32,  appd.  2nd.  Asst.  gts.  ;  bmo. 
30-10-34,  1st.  Asst.  ;  27—4—35,  Astr.  Asst.,  gts.. 
[  rv,  356  ;  v,  523  ]. 

1833-5,  in  ch.  Ranghir  ser.,  and  then  with  Everest: 
on  Gt.  Arc  ;  1841,  measd.  Bidar  base  and  after 
completing  trgn.  to  south  returned  to  Dehra  April 
1842;  1942-3,  ran  trgn.  conng.  n.  ends  of  Ranghir 
and  Amua  ser.  ;  Oct.  1843,  with  Everest  to  Calcutta, 
to  assume  duty  as  SG.  and  sts.,  16—12—43  [  iv,  473 

Oct  1844,  four  mo.  after  marriage  and  severe- 
attack  of  fever,  moved  hdqrs.  to  Allahabad  [  341  ]  7. 
Sept.  1845,  obsd.  at  conng.  station  of  Karara  ser^ 
nr.  Rae  Bareli  [  m,  pi.  3  ;  v,  11,  156  ;  pi.  28  ],  con¬ 
tinuing  tour  via  Lucknow  to  Agra,  returning  via. 
Mirzapur  ;  Dec.  1846,  inspected  Bite  for  Son3khoda 
base  below  Darjeeling,  and  spent  1847  obsg.  snow 
peaks  of  Sikkim  and  conducting  meast.  Sonakhoda . 
base  [  20,  83  ]  ;  marched  to  Dehra  Dun  to  take  up. 
residence  in  Mussoorie  from  May  1848  [  337  ]. 

During  cold  weather  1849—50,  visited  Peshawar 
to  select  site  for  base-line  nr.  Attock,  making 
second  visit  1851-2,  to  meet  Robinson  and  Walker 
[  215,  287^337  ]. 

1850-1,  visited  Armstrong  in  Bihar,  and  1852-3: 
inspected  start  of  Assam  trgn.  under  Du  Vernet, 
whose  tr.  to  this  ser.  gave  rise  to  much  ill-feeling 
between  them,  ending  with  Du  Vemet’s  re3gn. 

[  393~5  ]-  March  1853,  visited  Thuillier  and  the  hdqr. 
offices  [  337-8  ]. 

Devoted  cold  weather  of  1853— 4,  to  meast.  Chachr- 
base  [  42-3  ],  and  1854—5  to  Karachi  for  similar 
purpose.  Making  journey  by  river  from  Ferozepore, 
was  laid  up  by  fever  for  several  weeks  at  Mithankot 
[44,  338,  532].  From  Karachi  by  sea  t-o  Calcutta. 

No  record  of  further  touring  after  1855,  being, 
fully  occupied  with  administrative  work  which  had 
grown  to  a  vast  extent  [  338-40  ].  Deeply  engaged 
in  prof,  work,  of  both  trig,  and  topo.  interest,  incl. 
problems  of  refraction  and  heights  of  the  snow  peaka. 
[  63-6.  90-6  ]  and  inauguration  of  spirit-levelling 
[  74—80  ].  He  had  earlier  been  led  to  study  of  the 
mysteries  of  Himalayan  attraction  by  persistence  of 
Robt.  Shortrede,  and  had  been  fortunate  in  arousing 
interest  of  Archdeacon  Pratt  [  133-7.  520-1  ]• 

Kept  close  hold  on  work  of  the  topo.  parties, 
demanding  high  standard  of  accuracy  in  detailed  svy, 
and  map  drawing,  with  faithful  depiction  of  ground, 
and  clear  legibility  [  281—91  ]. 

It  was  \yell  for  the  Dept,  that  he  had  inherited 
the  dual  role  of  so.  and  sts.  He  had  the  width, 
of  view  and  soundness  of  judgement  to  oontrol  and. 

Dot  1877  aa  given  by  Conolly. 
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pnide  all  branches  of  the  Dept.,  and  showed  par¬ 
ticular  wisdom  and  firmness  in  handling  his  meagre 
•staff  of  prof,  officers  [  281,  313  ]. 

At  the  time  of  Everest’ »  departure  the  only  other  possible 
■officer  for  the  poet  of  8T8.  was  Renny,  who  waa  not  anxious 
dor  continued  aervice  in  India,  and  it  was  not  till  8  years 
later  that  a  number  of  talented  young  offioers  fit  lor  ch.  of 
the  geodetic  aide  had  been  brought  in. 

It  may  not  be  unfair  to  put  on  record  a  critical  note  made 
by  Tennant  who  was  one  of  these  young  officers  with  pro¬ 
gressive  ideas.  “Waugh. ..did  a  good  service  in  getting  over 
the  haired  of  the  Department  which  arose  in  Everest's  times 
and  making  it  tolerated.  But  it  is  useless  to  shirk  saying... 
that  for  many  years  he  was  a  bar  to  progress  with  which 
he  had  no  sympathies,  whilst  his  democratic  theories  led  him 
to  practical  mischief.  But  "I  am  sure  that  Waugh  was  kind- 
tiess  itself ;  it  was  no  mere  policy,  but  the  natural  kindness 
rof  his  disposition  that  often  led  him  wrong,  and  "I  am  quite 
»ure  that  half  his  humbug,  as  people  call  it,  was  felt”  [  534  f. 

It  is  possible  that  Everest’s  ruthlees  discarding  of  officers 
Who  fell  short  of  his  standards  had  deterred  some  young 
•officers  from  offering  their  services,  but  the  great  shortage 
rof  educated  officers  during  Waugh’s  early  years  had  been 
due  to  the  Afghan,  6ikh,  and  Burma  wars.  . '  .  t 

Waugh  may  not  have  been  ready  to  accept  all  the  ideas 
Of  young  officers  20  years  his  junior,  but  he  was  far  from 
narrow-minded.  He  was  impatient  of  dilatory  work,  and 
eager  for  progress,  hut  was  exceedingly  cautious  in  accepting 
new  ideas,  as  in  the  problems  of  refraction  and  the  promulga- 
.tion  of  heights  of  the  snow  peaks.  He  held  firmly  to  estab¬ 
lished  principles  as  shewn  by  his  many  prof,  notes  and 
^instructions  [  9-10,  97-8, 102,  282-3,  eiyxmrim  J. 

His  "democratic  theories” 'were  possibly  ahead  ofTus 
'time,  but  his  ready  recognition  of  the  merit  of  junior  officers 
and  their  fitness  for  responsibility  was  all  "to  the  good  of 
•the  service  [  408-9].  ' 

Bis  lapses  into  pious  sentiments  when  dealing  with  the 
troubles  and  shortcomings  of  hiB  staff,  and  his  occasional 
fulsome  praise  might  be  interpreted  aa  “humbug”,  but 
were  typical  of  the  age.  On  the  other  hand  he  could  express 
indignation  in  no  uncertain  terms  when  occasion  demanded, 

-  and  it  is  difficult  to  withhold  sympathy  for  his  victims  in 
snch  cases  as  Keelan’s  hesitation  to  run  topo.  evy.  up  the 

’  Bollej  valley  in  midwinter  [  201,  422-3  ] — the  transfer  of  60-y. 
old  Du  Vernet  to  Assam  [393-5,  496-7] — or  of  64-y.  old 
•  Bhortrede  to  Sind  [  391,  530-1  ]. 

There  was  no  doubt  whatever -of  the  genuine  warmth  of 

-  affection  and  regard  that  were  voiced  at  the  tare  well  func- 
-tions  before  his  departure  from  Calcutta,  16-3-61  [  34°  3- 

Amongst  many  tokens  of  appreciation  [  339-40  ]  were  the 
'Bos.  gold  medal  which  reached  him  in  1857  through  Geo. 
Everest  and  CD.  [  338-9  ]*  and  the  gift  of  2  voh.  of  Welling- 
"ton’s  Dispatches  from  the  2nd  Duke*. 

He  took  over  the  Dept,  at  the  end  of  1 843  with  12  executive 
officers,  snd  left  it  with  24  early  in  1861*.  He  was  parti¬ 
cularly  proud  of  his  record  of  32  y.  service  in  India  with 
-but  one  spell  of  6  mo.  leave  at  end  of  1830  [  395,  399  ]. 

He  d.  at  his  home,  7  Petersham  Terrace  Kensington. 
~”For  the  last  five  years. :-his  health  had  been  failing.  He  was 
missed  at  his  seat  at  the  Council  table  of  the  Geographical 
•;6odety,  and  still  more  was  the  absence  of  his  genial  smile 
and  kindly  greeting  regretted  by  the  Geographical  Club. 

But  his  friends  had  the  pleasure  of  seeing  him  at  the  Athe- 
nasum  almost  to  the  last”*  [  502  ]. 

7WEBB,  George  Park etr.  Registrar. 

b.,  in  India,  July  1816.  ,.  .  . 

Hd.  Wr.,  SG.’e  fd.  office,  July  1834  ;  Regtr.,  1-1 1—41; 
furl,  to  Europe  on  me.,  rejoining  Nov.-  1856;  ret. 
-r&fler  1866.-  ’  ...  • 

1  Ear. 
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nat.  son,  East-Indian,  of  Maj.  Nathaniel  Bpencex  "W*Kb 
(  1787-1833  ),  Ben.  Art.,  Bodeon,  rv  (  46-7  ) ;  poseiblj  Ttin 
to  Wn.  Bpencer  Webb  (  1784-1865  )  [  mj  512-3^7-7.^ 

With  EG.  on  many  tours— Oct.  1843,  Debra  Dfin  to  rv]  ; 
cutta — Oct.  1844,  Calcutta  to  Allaba  bid— 18415-6,  from 
Allbd.  to  Lucknow,  Agra,  and  return — 1846-8,  Allbd.  to  ’ 
Darjeeling  and  then  to  Dinapore  to  conduct  eoo.  loDehm 
Bun  (341-2,  359,  372,  521];  1853-4.  Dehra  Dfin  to  Cba*' 
base  and  return.  .  :  .  -»-•  .-V— 

In  reedg.  increaae  of  pay,  BG.  write*,  8-6-58  ;  "Mr.  Webbl_' 
has  few  equals  as  a  man  of  business  and  of  cultivated  literary 
tastes.  He  entered  this  Department  after  the  unexpected 
death  of  his  father,  the  late  Major  Nathaniel  Webb  of  Use 
ArliDery,  who  had  made  it  hi*  care  to  give  his  son  a  superior 
education.  ...  BV_  .speedily  xooe  to  the  top  of  that  branch 

to  which  he  was  posted. _ The  actuation  of  Registrar 

Acoountant,  one  of  the  most  important  of  all,  baa  remained 
an,|t6  ancient  inadequate  scale  nf  salary  [  n.  309,  357 1 

Considering  the  great  importance  of  bis  office,  toe  diffi¬ 
culties  of  its  duties,  —  the  maAquaCT  of  the  existing  ft  ry,  — 

1. recommend  that  hi*  nliij and  aUowarwa  (  Ra.  466-1 0-8 J* 
should  be  raised  by...Oompsnj’a  rupees  lXS-5-tyer  menses*,' 
to  a  consolidated  salary  of  Mx "hundred  nrpees_p«r  roocaesa.- 
which  will  place  him  on  an  equahty—vrith  the  fSxicf  Otvil 
Assistant  of  the  Groat  Trig  tinometfioa]  Rm  1  m -*  ,  -7- 
Increase  was  sanctioned  to  bring  frill  salary  to  Et  COO  ‘ 
only._-  wf. 

Witii  SG.  to  CaJcntlA  in  Jin,  "1861;  Teoulz2s(  inV^^’ 
here  till  granted  sick  leave  rto  Nflgiri  HiHa,  Tearing  Calcutta 
"&-6-62.  Writes  to  6G„' 7-7-62;  "I  landed  'at  Madras^ 
on  the  14th  and. ..started  for  the  Neolrhexries  by  rail  on  the' 
18th,  6  a.m.  (taking  advantage  of  Die  Wednesday"*  train 
.which.. runs  .the  whole  way  through  J,  and  arrired  at  Ckant- 
batore,  802  mDee,  at  10-40  pjn,  ,,u » :  '-t-r*- >4’.^ 

“The  speed  la  not  very  firrt-rmte, —."bixt  the  faro* 
very  low,  the  carriage  comfortable,  refreshment  room*  tM' 
not  inconvenient  intervala  -paid  Tat  and  '3rd  das* 
Tickets  for. self  and  servant,  R*-  l  7-1  for"  the  etrfira  HJ»t*  dm" 
-which,  with  Rs. -6-4- -for  baggage,  appeared  vexy  cheap  wbW 
compared  with  the  ratea  un  the  Bengal  aid*. 

Having  a  van,  or  transit  as  they  su-e—eeBcd^ar*,  draw* 
'"by  a  pair  of  bullocks  to  carry  me  and  bag  and  barraga,!!  ■ 
left  Coimbatore  at  6  am;  for  MelapoCrmn  traralWr  neural,’ 
low  at  the  foot  of  the  bills  (  87  mflna  ),  arriving  thar*  at  4  y 
a  slow  and  dear  conveyance  (  Ra.  17  for  the  trip J.  fj.JkS*’  v 
“At  daybreak  nexi-.J  was  carried  UJ>  to  JDoaDoox.  il. 
miles  in  a  'munched',  a  sort  of  hammock  borne  by  8  bearer*, 
not  an  uncomfortable  thing,  tho*  much  dearer  (  Ra.  8—14  J 
than  the  jbampan  of  Musaoorie,  which  is  not  forthcoming  h 
these  parts.  1  should  have  preferred  riding  tqp,  but  XBJ 
leg  was  not  in  the  beet  state  for  horsemanship,  erven  M  the 
charge  of  Ra.  8(1)  for  penv  hire  was  not  a  sufficiently  deter¬ 
ring  cause.  “  .V 

“Coonoor  is  a  well-sheltered,  pretty,  nook,  with  M  coca- 
paratively  mild  climate,  and  many  people  sojourn  in  It  lor 
the  greater  part,  or  the  whole,  of  the  season.  With  Oota ea¬ 
rn  und,  however,  ...  so  near,  and  the  difficulty  of  procuring 
lodgings  at  Coonoor,  I  quitted  the  lattes'  after  a  couple  at 
days  halt  at  the  travellers’  bungalow,  riding  in  toOotacamtmd 
via  Jackatala,  or  Wellington,  where  splendid  barTaek*  bar* 
been  built  for  European  troops,  on  the  7 2nd.  A  very  da- 
lightfnl  trip  on  a  fair  sunshiny  morning.  _  Here  1  kart 
resided  ever  since.  ...  •  _  ■-r  ’'S- 

“Having  been  at  Mussoorie  and  Darjeeling,  I  am  naturally 
led  into  coiftpariaona.  ...  If  the  Neilgncrrkw  are  conaiderad 
prettier,  with  an  endless  rnoceasion  of  beautifully  rounded 
hills  from  6  to  8,000  feet  elevation,  and  smooth  sloping  vallevs 
with  bite  of  table  land  ever  and  anon,  those  highlands  of  the 
north  went  and  Bengal  present  in  their  Tuggcdueaa  bluer 
and  more  scenic  features,  and  the  view. ..is  grander  with  lha 
snowy  Himalaya  on  the  one  hand,  and  the  wide  expanae rtf. 
plain  on  the  other.  v.i.x*'  tx>  Jr 

v-  '7?  -Vnrfi.  iK 

,  1-6-57  ;  643  (  1B2  ),  ar£.  to  ox,  39~T-&-^ 
of  which  he  was  the  ultimate  prof  awthcaU/ 
DDn.  643  (  229  ),  to  Mih  Dept- 


letters,  l  (  86  ),  to  jtw.,  24-4-68.  *  DDn.  663  (  209  ),  ox.  to  CD. 

(  273  ),  asw.  to  so.  Ft.  Wo.  20-1-59.  ‘inch  rev.  srys.,  Bengal, 
•Geo.  Mag.,  1878  (68).  ‘inch  up-country  allce.  [  rv,  333  J- 


NOTES 


643 


WILLOUGHBY 


44  OoUc&mnnd  jb  prettily  embosomed  in  the  midat  of  a 
number  of  rounded  knolls,  backed  by  higher  eminences. 
It  can  boast  of  a  charming  Make*.  ...with  a  delightful  ride 
and  drive  of  about  6  miles  round.  There  are  also  other 
roads. ..and  a  well  laid  out  handsome  botanical  garden. 
Some  of  the  flowers  here  are  surprisingly  beautiful.  The 
heliotropes,  ...  fuschias,,  make  their  appearance  as  large 
tree8...8uch  as  I  have  never  seen  before,  but  I  miss  many 
noble  forest  trees,  ...pine,  the  oak,  the  rhododendron.  ... 

“I  am  putting  up  at  the  Union  Hotel  ( late  Dawson’s), 
the  beat  in  the  place,  now  kept  by  a  Mr.  Sylk.  ...  The  charge 
is  Rs.  6  a  day.  The  fare  and  appartments  are  good.  ... 

“I  have  been  progressing  as  respects  health  since  I  left 
Calcutta.  ...  I  found  the  voyage  very  refreshing  and  invigo¬ 
rating,  but  I  had  taken  with  me  on  board  some  ugly  boils... 
on  my  legs,  in  a  more  or  less  troublesome  form.  These 
did  not  altogether  disappear  in  so  abort  a  sea  trip,  but  they 
Boon  visibly... commenced  healing  under  the  influence  of 
change  of  air,  and  I  am  glad  to  say  shortly  after  I  reached 
Oolacamund  they  ceased  to  trouble  me.  ... 

"WheD  I  first  arrived  here  tho  weather  wa9  dry  and  brac¬ 
ing  for  about  a  week  or  so,  and  I  regularly  walked  and  rode 
from  15  to  20  miles  daily  without  fatigue,  ...  but  for  the 
past  few  days,  the  monsoon  having  set  in,  there  has  been 
much  drizzly  rain  accompanied  by  high  wind,  and  I  have 
unluckily  caught  cold,  which  makes  me  feel  over  again. ..all 
my  old  pains  about  the  left  shoulder  and  side  of  the  chest, 
and  keeps  me  miserably  confined  within  doors.  ...  I  have  not, 
however,  had  occasion  yet  to  call  in  the  doctor.  ... 

“The  climate  is  more  equable  here  than  at  Mussoorie, 
and  the  fall  of  rain  less,  yet  the  place. .is  very  damp  and 
cold  at  this  time  of  the  year.  ...  What  with  age,  aches,  and  ails, 
telling  upon  me,  I  think  sometimes  that  perhaps. ..I  should 
never  be  much  the  worse  for  a  little  more  sunshine  and  warmth. 

“After  trying  another  fortnight  or  three  weeks,  ...I  pur¬ 
pose  (d.v.  )  going  down  to  Madras,  via  Mysore,  Bangalore, 
and  Baipatoor1,  in  transit  vanB,  taking  the  rail  at  the 
last. ..for  the  remainder  of  the  journey.  ...  Varying  my  excur¬ 
sion  thus  I  shall  have  an  opportunity  of  seeing  something  of 
what  is  considered  the  nicest  slice  of... the  Madras  Presidency. 
...  I  hope.. .to  secure  a  passage  in  the  last  P.  &  O.  steamer 
for  August,  whereby  1  may  arrive  at  Calcutta... before  my 
leave  shall  have  quite  expired.  ... 

“Unless  my  health  most  seriously  demanded  it,  I  should 
have  no  reasonable  object  in  protracting  my  absence.  ... 
Inclination  and  duty  would  always  urge  me  back  to  my  post 
at  the  right  time”1. 

Webb  appears  to  have  resd.  Borne  time  after  I860.  He 
never  married. 

WHITING,  Francis.  Ben.  Er^gTS. 

'  b.  1822.  kd.,  Cawnpore,  28—6—57, 

in  Vibart’e  boat. 

2/Lt.  1 1  -6—40  ...  Capt.  1^8-54. 

Son  of  Francis  Whiting,  merch.  of  London. 

Conolly  (  89/204  ). 

DDd.  415  (4);  oo.  oo.  11-8-43,  appd.  Survr.  2nd.  cl., 
Canale  &  Forests,  Bind,  under  Baker  [  192  ]  ;  00.  24—2—44, 
granted  10  mo.  leave  on  me.  to  visit  Simla  [  401  ]. 

WILLIAMS,  Edward  Charles  Sparshott.  Bon.  Engrs. 
b.  27-3-31.  d.  2-10-1907. 

2/Lt.  9-0-48  ...  Lt.- Col.  10-12-73  ...  Gen.  1-4-95. 

6on  of  John  Williams,  surg.,  of  Southsea,  and  Elizabeth 
hi»  wife. 

ed.  bn.  sch.,  New  Cross,  Deptford;  Addiscombe,  1848, 
Pollock  Medal  ;  Chatham. 

m.,  1st.,  Rangoon,  9-6-55,  Maria,  dau.  of  Col.  Elliot 
Voyle  (  1765-1834  ),  Ben.  Inf.,  Hodson,  rv  (  360  ) ;  she  d., 
Calcutta,  23-3-57. 

m.  2nd  1860,  Charlotte  Clementina,  dau.  of  Thos.  Bruce 
of  Amot,  co.  Kinross,  Scotland  ;  she  d.  1872,  their  bod,  b. 


24-7-65,  became  M.  Gen.  Sir  Hugh  Brace- Williams,  of  re, 
kob.  ;  dso.,  and  d.  14-12-1942. 

oik.  1878  ;  role.,  1893. 

Ubiqu t ;  ConoUy  91/261  ) ;  DIB . ;  Who  Was  Who  ;  Sandes, 
-n  (  376  ).  •  *  *  <*'  .  .*  ..  •  •  . 

1852- 3,  Burmese  War  ;  capture  of  Martaban, 
Rangoon,  Prome  [  538  ].  - 

00.  fd.  4-11-53,  appd.  to  ch.  Pegu  .Svy.,  holding 
ch.  till  26-9-56;  April  1854,  consulted.  SG.  and 
baaed  svy.  on  traverse  net,  trgn.  being  impractic- 
able  [  195-7.  282.  324,  384,  400  ]. 

June  1854,  suggested  improvements  to  tel.  time  signal  to 
Ft.  Win.  [  140];  Sept.  1856,  appd.  Prep).  of  Civ.  Engrg. 
Col).,  Ft.  Win,  opened  at  Writer s’  Bdgs.  from  1-11-56, 
holding  ch.  till  furl,  on  me.  1859;  1860,  to  ch.  Thomason 
Coll.,  Roorkee  till  relieved  1863. 

1863-9,  Under-Sec.  pm.;  1869-97,  with  Rlwy.  Br.,  Simla 
and  io. 

WILLOUGHBY,  Edward  Henry.  Ben.  Art. 

b.  17-1-31.  d.,  Brighton,  27-7-60,  from  -wound 

of  23-7-57,  at  storming  of  fort  nr.  Saugor. 

2/Lt.  14-6-50  ...  2nd.  Capt.  27-8-58. 

Son  of  Geo.  Thos.  Railton  Willoughby,  solicitor,  and  his 
wife  Harriet  SusaD. 

m.,  Saugor,  26-11-57,  Fanny  m.,  dan.  of  Lt.-Col.  j.  D. 
Wilson  (  1806-80  ) ;  Ben.  Inf.  ;  Hodson,  rv  (  494-5  ). 

1853— 4,  asst,  engr..  Canal  Dept.,  nwt. 

11-9-54,  appd.  Asst.  Rev.  Sutvt.,  Saugor,  under  John 
Blagrave  ;  1857,  succ.  to  ch.  on  his  death  [  268,  400,  492  ]. 

July  1857,  on  temp.  mil.  duty,  blew  up  gate  of  Ft.  Bala- 
betta,  sustaining  double  fracture  of  leg  ;  17-3-58,  furl,  on 
me.  till  death  [  396-7  J. 

WYATT,  Alexander  [  m,  372  ;  rv,  398  ]., 

Rev.  Sutvt.,  uncov. 

b.,  India,  Jan.  1807.  d.,  at  sea,  8-12-57. 

appee.  rev.  Survr.,  26-12-22;  eub-asst.,  Dec.  1827  ;  disch- 
Nov.  1842  ;  re  emp.  as  AsBt.  Rev.  Survr.,  in  ch.,  8-10—44  ; 
Rev.  Survr.,  1-10—48. 

Son  of  Burg.  Gen.  Nevil]  Wyatt  (  d.  1817  ),  Ben.  Med. 

ed.  Upper  Orphan  Sch.,  Kidderpore  ;  hd.  scholar,  1822. 

m.,  before  1846,  Sophia;  a  son,  Alex.  Geo.,  b..  1845 
appd.  Topo.  Svy.,  1-11-61. 

1822,  appd.  appee.  butvt.  by  Collr.  Moradabad  on 
Rs.  150  ;  tr.  Dec.  1827,  to  Rev.  Svy.  Dept,  as  eub- 
asst.  and  emp.  under  Bimie  Browne  till  disch.  on 
reduction  of  Dept.  Nov.  1842  [  m,  366  ;  rv/221  ; 
D  396  ]• 

Nov.  1842  to  May  1843,  Asst.  Supt.  “family  domains” 
of  Raja  of  Benares  ;  1843—4,  Patrolling  Offr.  with  Azamghar 
Customs  Dept. 

8-10-44  to  oh.  rev.  svy.  Saran  Diet.  ;  emp.  at 
intervals  between  1845  and  1848  on  svy.  of  Chnra- 
paran-Nepa.1  bdy.  [5,  185,  352  ]. 

Embarrassed  by  exchange  of  gifts  on  meeting  the  Nepali 
Comnr.,  who  "produced  a  khookree,  a  khanrah,  and  a  conple 
of  bags  of  musk  as  presents  for  me  from  the  Durbar.  Com¬ 
ing  from  such  a  quarter  1  could  not  but  accept  of  them.  ... 
In  return  I  presented  the  Captain  with  an  English  sword  with 
steel  scabbard  and  belt;  a  piece  of  khimlhap  brocade,  and 
a  gold-edged  Benares  putka.  These  were  apparently  much 
approved  of  by  the  Captain,  who  readily  accepted  of  them, 
and  has  forwarded  them,  I  understand,  to  the  Maharaja”. 

Asked  DSG.  how  to  dispose  of  these  gifts*. 

With  hdqrs.  at  Patna,  extended  svy.  eastward  to 
cover  Tirhut  or  Huxaffarpur,  and  then  at  end  of 


Tiruppattur  (  50  )  m.  sw.  of  Vellore. 


•DDn.  30  (1025). 


due.  36/31  (  12  ),  11-12-45. 
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1849  took  party  to  Dacca  for  avy.  of  Mymenaingh 
and  Dacca  disks.  [  6,  241-3,  251-4,  302,  437-8,  450  ]. 

Under  CD.  to  b.,  21-2-66,  granted  special  increase 
of  pay,  Rs.  100,  “for  his  meritorious  services”  bring¬ 
ing  bis  slices,  to  Rs. .726  pm.,  the  DSG.  commending 
him  as  ‘‘a  first-rate  linguist ; , ...  zeal  and  energy 
never  flag  ;  ...  never  at  a  loss — always  commands  a 
successful  season  without  enlarging  on  difficulties... 
•with  whom  it  is  alwayB  a  real  pleasure  to  do 
business”1. 

Dec.  1856,  broke  down  with  a  Btroke,  his  bro.  Geo.  writing, 
1-1-67,  from  Bareilly  that  ho  had  heard  that  “mj  brother... 
has  been  very  seriously  ill ...  £  and  i6  ]  in  a  very  precarious 
state,  ...  paralysis”.  Be  obtained  3  mo.  leave  on  me.  and 
left  fd.  hdqrs.  in  Mymensingh  Diet,  on  16th  Feb.  Bailing 
from  Calcutta  29th  April ;  granted  an  extension  of  6  mo. 
He  wrote  from  Penang  7-6—57,  and  d.  bU  months  later 
whilst  still  on  leave. 

YOUNG,  Ralph.  Ben.  Engrs. 

b.  28-11-25.  d.  9-11-97. 

2/Lt.  7-6-44  ...  Col.  1-3-75  ;  ret.  asM.  Gen.  4-7-77. 

Son  of  John  Adolphns  Young,  of  Maidenhead,  solicitor, 
and  Frances  his  wife,  dau.  of  Wm.  Haggard,  of  Bradenham, 
Norfolk.  ••  ■ 

Addiscombe.  Conolly,  90  (  253  ). 

00.  15—4—46,  appd.,  with  Robinson  [208,  524  J,  asst,  to 
James  Abbott,  Comnr.  for  settling  x.  border  of  Punjab,  “for 
surveying. ..a  belt  of  country  12  miles  broad  from  Eangra  to 
the  Indus,  and  including  the  boundary  which  was  traversed. 
This  we  finished  in  Juue  ’47,  when  I  received  orders  to  leave 
that  business  to  my  partner  Robinson,  and  proceeded  to  join 
Mr.  Agnew,  c.S.,  in  an  expedition  across  the  Himalayas  to 
Gilgit1' [  187]. 

‘‘From  this  I  have  just  returned,  and  am  now. ..making 
a  map  of  the  stales  which  I  visited.  ...  I  was  first  mathe¬ 
matician  of  my  term  at  AddiBcombe,  and  have  read  some¬ 


thing  of  astronomy  sine*  I  arrived  in  India.  I  have  peaaed  ' 
two  rainy  and  two  hot  aeasons  in  tents,  and  can  stand 
great  deal  of  hard  work  and  roughing”,  .  -  .  . 

He  applied  for  appt.  to  otb.,  which  could  not  he  arranged*.  ^ 

YULE,  Henry.  Ben.  Engra. 


b.  1-5-20.  d.  30-12-89.  - 

2/Lt.  11-12-38  ...  CoL  14-6-62;  ret  iU  - 

bon  of  Maj.  Wm.  Yale  (1764— 1839  (,  Ren.  InL,  Bodson, "* 
IV  (  655  ),  and  Elizabeth,  dau.  of  Wm.  PalerBOn,-of  Braahead  . 
his  wife  ;  bro.  of  Bir  Geo.  Udnj  Yule  (  1813-86  j,  jbcs.,  Xasn, 
ob.,  DUB.-,  DIB.  ■  - 

ed.  Edinburgh  High  Bch. ;  Addiscombe  and  Chatham. 

OB.  1863;  kcsl  1889  ;Prefidt.  Hakluyt  Boc.  1877;  ■in  ■ 
Edinburgh,  1883;  Preedt.  R.  As.  Boc.  1885;  Taos.  and  gold  -7 
medal.  -  • 

DNB.;  DJB. ;  Conolly  (89/199);  obit-,  JBOS.,  xrr,  1 890 
(108-13).  -  V*  ^  /  r  :  .ri  .  .  r 

arrd.  India  1840  ;  1840-4,  Asst.  Delhi  canals  under  RalcecL 
1843,  on  svy.  Khasi  Hills,  bl,  Jot  coal  tramway  ircun^; 
Cberrapunji,  10  Cat.  (  303  ).  -r:  5  r-\.-  .....  > v .'.  1 

1845-6;  1st  6ikh  War;  1846-8,  JEx.  Rngr.  Ganges  Canal 
1848-9,  2nd  Sikh  War;  1649-52,  fork  to  Eootland.;~^r. 

1852-3,  on  recce,  of  paaeee  Arakan-Burma  frontier".. 
[  194-6  ]  ;  Report  pub.  with  map,  ’RoorTcct  ’Papert  'l~X^~, 
1863-4  (  1-28  )  ;  map,  mbjo.,  167  {  8  jj  10 
(  304-5  )  ;  1855,  Sec.  to  Phayre’B  :miB3ian’.io7Avmj> 
report  on  map  read  before  bos.,  2(1-3—57,-  JRdSi'. 
xxvii,  1857  (  54-108  )  ;  Pegu  area  * ‘  taken  from aLarg»  js 
map  "by  Lieut.  Williams  [  196, 343  ]’L 

Sec.  to  Govt.,  bwd.j  10.  Council,  187 6-89 .  ■  ^n  Jr~ •'  A 

Prolifio  writer  on  Geography  of  Central  Aria  and  Indian  u 
borders  [  540].  'Pubna.  incL  jforrah'tx  0/  Ike  JfUtitm  to 
Court  of  Ava  ;  Oalkoy  A  tie  T Toy  tkilker ;  Book  hfSer.  Maret 
Polo  [240];  od.  John  Wood's -fouraqr  to  tie  SoMrct  tf  -ttij* 
Chrus  (  rr,  280-1];  Joint  auth. of  -ETohjoa-IcAioafa;  xrfiQO 
contributed  many  artiejea  to  Facf  -BriLaYLfUs.  rY  pbvjSjtN 


>DDn.  624  (  20  ),  2-5-56.  *DDn.  463  (  743  ),  to  SG.,  22-11-47. 


INDEX 


l  Namss  Listed  rN  BiocraphioAl  Notes  and  maky  or  those  in  Nominal  Rolls,  are  not  repeated  here] 


Abbotl;  J»mes  (  1807-98  ),  Ben.  Art.  (  IT„  416-7):  DNB.:  DIB.: 
i.  187.  2 OS-9,  258,  458,  524.  544:  —  Blunders  Alexius  (  1811-94), 
Ben.  InT.  (IT,  417  ) ;  DUB. ;  DIB. ;  289-70,  435,  529. 

AbbottAb&d.  HAzAra,  208. 

Abyssinia,  or  Ethiopia,  527. 

Abercrombie,  Wm.  (  1812-58  ),  Ben.  Engr*-,  1828-57  [  IT,  169  J,  Snpt. 
Roads,  ?wd.  from  1830  ;  Conolly  (  88/163  )_;  309. 

Absconders,  437,  443.  ...  ». 

Absence  without  leave,  424,  427,  485,  441,  443. 

Abu-l-Faral,  'allaml  (  the  learned  )  (  1551-1802  )  [  1 :  133  ),  auth.  Aln- 
1-Akbari,  £40. 

Abu  hdqre.  tonn,  RSjputAna,  88,  41.  54.  72,  438,  533: — merdl.  aer.,  54, 
67,  60,  72.  103,  192,  523;  t.  Mt.  Abn. . 

Abu  Zaid.  Arab  geographer,  240.  . 

Accidents,  24,  206,  210,  340,  446,  454,  517.  525  t.  Instruments. 

Accountant,  353,  365,  542  ; — General,  346. 

Accounts,  166,  452.  '  .  ■ 

Accuracy,  or  precision: — 0TS.,  tpage,  10-11,  14,  34,  54,  76.  97.  102, 
114-7,  130,  135-7,  229.  231,  281,  338,  340,  390,  392-5,  417,  497. 
503  514  520: — Compns.  127,  132  ; — Geogl.  Positions.  92.  225. 
619'  532  —Heights,  xill,  62-3,  75,  92,  94  Msps,  147,  214,  297, 
-342  346  427,  541  Rev.  Svy.,  247.  251.  258,  261,  272,  292-3, 
303'  346,’  396.  536  : — Spirit  Levelling,  iv,  76  ; — Topo.  Svy.,  5, 
168  176  179,  187,  211-2,189,  199,216.229.281-5.421.  606, 
524’,  639,  541  Trgn.,  286,  385,  426. 

Acquittance  Rolls,  453. 

Acre,  unit  of  area,  302-4. 

Adam  John  (  b.  1818/9  ) ;  civ.  asst.  Rev,,  433-4,  437,  439. 

Adams  ■ — Fredli..  civ.  asst.  Topo..  430  : — Geo.,  junr.  (  1750-95  ),  Instr.- 
maker,  297  Lieut.  145,  430.  448: — John  Couch  (1819-92), 
mathn.,  Camb. ;  502. 

Addiscombe  Coll.,  291.  388-90,  397,  490-544,  pd. «nm. 

Adjutant,  492,  541  : — General  (  AO.  ),  339,  611, 

Administration  : — Civ.,  258  : — Depth,  iv,  336,  53>,  541  ;  v.  Lahore. 

Administrative  : — Control,  xiv,  172,  433—4  : — Divs.,  188,  285,  313-4, 
499  : — Duties.  538  :  — Hdqrs.,  243  : — Offrs.,  470. 

Admiralty,  British.  324. 

AJghAn  -.—People,  v,  208  n.7  :— Wars.  1839-42,  1,  5,  379.  433  n.1, 
495,  536,  642. 

Afghanistan,  448  : — Boundary.  47  n.4  Maps,  v. 

Afridi  tribesmen,  47.  215,  474-5,  539. 

Agent  to  00.  (  aoo.  ) ; — Central  India,  289  : — m.  Frontier,  29.  311  : — 
XV.  Frontier.  269,  31 6  :— RAjputana,  191,  266,  500: — sw.  Fron¬ 
tier.  528. 

Agnew.  Patrick  AJex.  vans  (  1822-48 ).  BSC.  DUB.  ;  DIB.  .  186-7. 

Agra  :— Arsenal.  149,  152,  158,  162  :— City,  309,  316,  371,  438,483. 
541: — Capital  of  bwt„  314: — Dlst.,  190: — Rev.  Bd„  349:— 
Svy  309 

Ahmad&bSd,  GnjarAt,  64.  57.  60-1,  192,  523,  pis.  1,  3.  28. 

Ahmadnagar,  Bombay,  55,  pis.  1,  3  : — Rev.  Svy.,  276,  398-9,  488, 
494-5,  497.  521,  523. 

Alde-de  Camp  (  APO  ),  488,  494. 

Ain-i-Akbari  (  1  :  133  n_3  ),  240. 

Airy,  Sir  Geo.  BiddeU  (  1801-92  ) ;  tbs.  1836 ;  Alt.  1835-81  (  m.  317  ; 
rv  477  j ;  RAS  (mn)  52  (  212  ),  BGS.  Progi.  LI.,  1892  (  1-xxi  )  ; 
KCB.  1872  ;  DSB.  :  125.  135,  137,  503,  520,  530,  535,  540. 

AJanta  caves,  Aurangabad  Dist.  177  ;  pis.  1,  28  (  Adjunta  ). 

Ajmer,  RAjputADa,  3,  50,  51,  54,  56,  191,  438,  523  ;  pis,  1,  3,  16,  28 
Rev,  Svy.  60,  66.  265-6,  294,  364.  396,  435-6,  494  ;  505,  539 
v.  Merwira. 

Akbar  (  1542-1605  ),  Emperor  of  Delhi  l  I  :  10,  71  J,  231. 

Akyab,  ArakaD.  243.  534.  538  ;  pi.  1. 

Algebra,  446,  501. 

Aligarh,  kw?„  337,  374  ;  pis.  1,  3.  4,  5,  28  (  AJUygurh  ). 

All  pore,  Calcutta.  24,  183,  249. 

AllahAbfid,  HWT„  11-2,  16,  23,  122,  142,  164-6.  167,  184,  337,  361, 
368-9.  371,  374.  409,  438,  483,  499,  501  : — Church,  439  : — Receaa 
qra..  15  18.  22.  122,  126,  130.  410,  458,  621.  630  — SQ'i.  Hdqra., 
122,  308,  336.  341,  458,  496,  498,  604,  641-2.  .. 

Allan,  aurvr.  In  Burma,  196. 

Allen,  w.  A  H..  cartographer*  [  iv,  477  ]  :  307,  316. 

Allom,  Chaa.  Edwin  (  1827-49  )  ;  Bo.  Art.  ;  MI.  PeshAwar.  216. 

Allowances  <fc  Salaries: — Acting.  636  : — Boat,  434  : — PmD.,  353  : — Fd. 
Parties.  38,  362:— 0TB.  38,  379-82.  387-8,398-9.407-8,  490,  506 
n  6.  533: — Civ.  AbsU..0TS.  31,  362.  403-9,  429:— Htllor  Mountain 
85.  347.  363,  375-6.  399-400.  429-30.  479,  480  :— Mil.  Topo. 
AmIb  489.  513,  518  : — Personal,  358,  398-9,  606,  616,  525-7, 
530  —Bo.,  398-9  —Special,  142,  145,  527-9,  537  —Topo.  175  ;  v. 
Charge;  Contract;  Dandy  —  UpcouDtry,  (  iv.  123.  477].  622, 
642  n_0  ;  t.  Jill. ;  Salary  ;  Travelling. 

Almlralis,  map,  362. 

Almora,  Kumaun,  324  ;  pis.  1,  3,  28. 

Alps,  of  Europe,  144,  205,  627. 

Alum,  400. 

Aluminium,  151. 

AJvea,  Chaa.  Geo.  (  1786—1862  )  ;  Mad.  Inf.  {  LI,  376  ),  195. 

AJwar.  RAjputAna,  50.  309  ;  pis.  1,  3  (  Ulwar  ),  6,  16.  28. 

AmarkaDtak,  CP.,  521,  528  ;  pi.  23.  4 

Amb&la  F unjab,  79-80.  210.  209.  434,  436,  605,  609  ;  pi.  1  (  Umballah  ) ; 
3  6  1  6,  28  : — metl.  ob ay.,  139  : — Rev.  Svy.,  7*  269-70. 

Ambela  campaign,  Hwf.,  1862-3.  488,  609. 

America,  437,  505. 


American  : — people,  504  : — text-book*,  297. 

fiminr,  land  measurers.  201,  244-6,  263,  268-9,  272,  277,  293,  299, 
304,  450-1,  501  : — Assam.  812  : — jxxrtAl,  451 ;  r.  India. 

Amplitude,  celestial,  43.  469  ;  t.  Arc. 

Amraoti.  Berir.  178,517. 

Amritsar.  Punjab,  222,302,  816,337,376,477.605  ;  pi*.  1,  3,  6,  6, 
28: — position,  814  : — Rev.  Svy.,  272-3,  513  ;  t.  Treaties. 

Amsot  HS.,  Western  DBd,  34,  98,  124  ;  pi.  6. 

Amua  merdl.  aer.,  1,  16,  84,  125,  309,  541  ;  pi*.  S,  4. 

Andaman  Is.,  416,  509. 

Aneroid  barometer,  69,  85,  91.  112,  116-7,  122,  120-8,  198.  210.  214. 

Angle-books,  87  n.6,  89.  285.  290.  320,  440.  634. 

Angles  obsd.,  25-7,  49-50,  60.  84.  99-100,  116-7,  121,  541  mean* 
deduced.  117,  121.  3S5.  409  —register,  or  copy,  394,  497.  530. 

Anglo-Indian:  v.  East  Indian. 

Ang-ul  State,  Orissa.  144,  169-70,  175,  525  ;  pi.  1  (  Ungool  ). 

Anicut,  masonry  dam  1 1 :  95  n.6,  107  ],  519. 

Apologies.  394-6,  413,  497.  622,  620,  630-1. 

Apoplexy,  76. 

Apothecary,  or  medical  asst.,  168.  173,  183,  367.  464  ;  v.  Doctors. 

Apprentices  ;  Rev.  Svy.,  433,  435. 

Approximate  Series,  OTS.,  3,  17-8,  99-100.  113—4.  120-1,  148,  156, 
160-1.  404.  409,416  —Assam,  30-1  —Bombay,  55-7,  59-61,  103, 
523  : — East  Coast,  25-9,  113  — Gt.  Indus.  44-6.  48-9.  76.  540  : — 
Gt.  Long).,  38-9.  41,  523  — Kashmir,  222-3  .  226-7,  232-3,  506  : — 
Hi.  Long!.,  84  : — Punjab,  50,  52-3,  111,  484. 

Arabs,  240,  478. 

Arakan,  Burma,  165.  194.  198.  495,  538;  pis.  1,  16:— Coast,  195  — 
Frontier.  544  —Rev.  Sry.,  243-4,  349.  433-4,  438  :-r-Yomaa,  194, 
196,  198,  434,  490,  498.  544. 

Aramlia  merdl.  ser..  RAjputAoa,  3,  5,  60—1,  54,  56,  315,  523  ;  pi.  3. 

Aravalli  Hills.  RAjput&na,  2.  38-9,  99,  120,  400,  467,  523  ;  pi*.  1,  28. 
Aruwali. 

Arc  —Books,  Everest's.  1830,  1847  (  Merdl.  Arc.  ).  xlii,  xrl.  rrvl,  132 
n.5,  135  n.6.  530  : — of  meridian  125,  130,  133,  135  : — of  parallel, 
125,  130,  136. 

Archaeological  Svy.,  451,  518. 

Archxology,  264,  324.  498. 

Archdeacon.  Calcutta,  130.  620,  541. 

Architectural  drawing,  437. 

Archives  of  India,  National,  (  NAI  )  xvi,  270.  305,  347. 

A  root  Dist.,  Madras  — N .  vii.  lx  :— S. ;  Rev.  Svy..  v,  8-9,  279-80.  503. 
621. 


Area  • — British  India.  307-8,  346  : — of  Provinces,  195,  220.  346-7  :  — 
found  by  Rev.  Svy..  293-4.  450,  501,  635  : — of  Estates.  244.  251. 
259.  292-3  —fields,  300-2  —villages.  8.  251.  264,  272.  293-4. 
Arithmetic,  446. 

Armed  : — Force.  292  : — Marauders.  485  :  c.  Assaults. 

Arms  : — for  defence,  216,  449,  482  : — Mil.  weapons,  S77,  477.  484. 
Armstrong,  John  Wm.  (  b.c.  1-9-13  ) ;  Civ.  Asst.  OTS.  [  IT,  384  ) : — 
trgn.  Ganges  valley,  Bih&r.  11-3,  18.  90.  n.4,  101-3,  126,  155—6, 
337.  301.  366.  368-9,  410,  457-8,  541  :— obsns.  to  Pk.  XV..  17. 
82-5,  91-3,  95—6  : — trgn.  Punjab  A  Gt.  Indus,  46-60,  53,  110-1, 
44.  509,  534.  540: — promotion,  402-3,  408.  415  : — related  to 
Hennessey.  418.  501. 

Army  : — British.  483  : — Hdqra.,  386. 

Arnold.  John  (  1736  1-99  )  &  Dent.  Edw.  John  (  1790-1853  );  Inst, 
makers.  London  ;  both  DSB.,  163. 

An-owsraith.  John  (  1790-1873  ).  rsos.  ;  Dfr’B.  ( rv,  417];  carto¬ 
grapher.  v\J.  x,  307.  317  : — Maps  of  3.  India,  vii,  319. 

Arsenals  A  Magazines  : — Reptl..  485  : — AllahAbAd,  164-6,  435  : — 

Chunir.  164  : — Ft.  William.  165  : — Karfcchi.  151  ;  ».  Agra. 
Artificers  and  artisans.  107—8,  140-1,  222  — Calcutta,  105—6.  358. 

Artillery  — BeDga!  —Officers.  10.  171,  J75.  192,  194,  196-7,  384,  380. 
390.  397,  495-543,  jxurim  : — Bombadier.  164,  358,  860  : — Bombay. 
215  * — Depot,  I)um  Dum,  636  : — Horse,  or  Oanison,  498.  628. 
535  : — Madras  527  —Units,  527,  638. 

Artistic  drawing,  or  pamting.  229,  488-90,  611,  029. 

Artists,  146,  171,  191,  239,  428.  499.  515-6.  529. 

Asiatic  Soc.  of  Bengal,  94-5,  140,  142-3.  140,  205,  329.  440.  443,  481, 
492,  509.  529,  536-6  : — Journal  of  (  JASB  ).  xxvi,  187.  626.  529. 
1m  or  donkey  : — Domestic.  406,  W'ild,  or  kyanp,  219  n.3,  235,  481. 
Aaaam  Allowance.  31.  302,  400  :— Climate,  30-1,  393-4.  415,  401-2. 
510  Difficulties  of  *vy.,  362: — Dist.  *vy*.,  312: — Elephants, 
373  -__s.  Frontier.  253  — Geog.  9vy«.,  xlv  Govt..  32  :— ots. 
Party  344,  482,  541  —  Long!  ser.  0T8.  xlv  2,  10.  20,  29-31,  04. 
85-6.  99-100.  105.  120,  132,  153,  155,  207,  312.  337-8.  345,  361-2, 
309  373-4.  379,  393-4,  407.  415-0.  469.  471,  483-4.  490,  610.  619. 
*  641  —Lower  .29,  242,  407— Lt.  Inf.,  183  —Maps.  308.  311-2  — 
Rev  Svy..  xlv,  241,349,  S72 —Sickness.  461-2: — Snow  Peaks. 
85-0  : — Transport,  362.  371  —Upper,  145.  194,  242  —Valley. 
302,  448: — Waste  Land*  *vy.,  410. 

AssAmese  peoples.  31.  377,  454-6  402  n.2,  471,  473-6,  485—6. 

AaaAulLa  : — Armed,  176-9,  219.230.473-6.480,  500  : — MU..  339  : — A 
bullying  by  Surveyors,  821.  413.  432. 

Assessment  of  revenue.  6.  242.  246.  258,  271-2,  276,  279-80,  292-3, 
299.393,471: — fd.  by  fd..  270.  491. 

Assistant —Personal.  342.  349,388.  408,  <17  80.  ;  Hdqra.,  70  n.3. 

353.  414,  611  :— In  ch.  Madras  Topo.  Party,  30-6,  429,  600,  625  ; 
t.  Comnra.  Rev.  Survr. 

Assistants  • — CIVIL  : — OTS..  xlv.  10,  100,  342.  381,  388  ,  402-20. 
611:— Rev.  Svy.  ;  BlJOA-L,  10.  192,  241-2,  268*  305,  866.  499-600, 
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4SS— ( 4.  411  Hd.  Aaat.,  Hdqra..  862-8,  486,  440-1  Bokbit,' 
19X-8.  *76-6,  444-8 '.—Madraa,  44  6  ; — Tope,  Bvy.,  10,  201,  211, 
421  -8z  *,  ».  Kuropeans,  Ildbd.  : — MILITARY  :—OT«.  880-2: — 
Rev.  8vy„  Bengal,  £42,  266,  806,  805,  800 : — Bombay,  808, 

'  400-1.'  626  Madras,  401  Topo..  100,  171-2.  208,  225  ,  227, 

280.  881.  J8B,  888,  888-400  ;  t.  liomlti»l  Rolli, 

Asthma,  235.  237,  508. 

Afltor,  K aahmlr,  187.  £77,  481  ;  pi.  fi. 

Astronomer  : — CoUba,  189  : — Madras,  61,  180,  880,  634,  640  : — Royal. 

Greenwich  (  AR),  185,  630,  636,  640  ;  c.  Airy;  Gill. 

Attronomlca! Asst.,  eye.,  127,  841-3,  370-81.  403,  410.  417,  631. 
616,  623,  632,  640  n.4,  641  ; — Circlet,  180-1,  362  Clock,  ISO-1:— 
Compa,.  60S.  607: — Obana.,  16,  28,  40.  66.  130-8,130,  107.  204, 
£81,  314,  837,  861.  880,  410-7,  603-4,  607.  616,  635  :— 

Obsvr.,  682,  634  Party.  618; — Svy.,  181  Tablea,  124.  r. 
Inat*. ;  Transit ;  Time. 

Aitrouomy,  science,  ISO,  60S,  613.  633—4,  644. 

Atkinson; — David  (  b.  May,  1837  ),  civ.  asst..  Topo.,  173,  170.  422. 
428.  430,  404  :— Oeo.  Wm.  Elliott  (  b.  Oct.  1843  ),  civ.  aaat..  ors., 
234,  418  Henry  McArthur  (  b.  e„  July  1842  ).  430. 

_At]aa  of  India,  Mnch,  xUl,  rv,  0.  22.  68-9.  80.  180.  187.  190-1,  214, 
239,  281  289-90,  307.  814,  316-9,  386,  620.  637.  640  : — criticised, 
311  : — sheets  under  pubn.,  170,  280.  808,-11.  340.  640  reaching 
India  310  324  -—pubn.  In  India,  xbl.  9,  637  : — Bale-price,  323, 
326  : — uae  or  rev.  avya..  295.  300,  810-2,  337  ;  e.  Projection. 

Atlas: — Bimilaya,  319;  pi.  «: — A’.  Frontier,  631: — Oriaaa  by 
Baxlon  627: — Schlagintwelt,  140  — South  India,  319. 

Atmosphere  clear,  18,  28-9.  40,  300  thick,  12,  14.  28-9,  38,  64-6, 
114.  467-8.  490. 

Atmospheric  conditions.  266  ;  e.  Refraction.  ,  ...  , 

•arm.  wheat  dour,  208,  453,  479,  617. 

Attock,  Punjab,  it.  2.  34,  36.  44,  163,  200,  216,  221,  337,  423,  490. 
605,  611,  616,  632,  641  :pls  1,  3.  6.  9,  28:— Dlat.,  887  n.1  :— 
Bridge,  x,  43,  617,  632  : — Fort,  42  : — Geographical  Position,  317. 
Attraction: — local.  102.  126,  132  ,  503  ,  620-1  :— Hlmklayan  or 
.Mountain,  10.  66,  92-3,102,  124-6,  132-8,  204,  234,  337,  391,  630, 

641  ;  r.  Deflection.  ,  ,  , 

Audit  Dept.,  840.  . 

Anditor-Gcn. : — Civ.,  847,  376  Mil.,  166,  407.  .  ‘ 

Aurang&bftd,  Deccan,  179  ;  pla.  1.  3.  28. 

A urAngxeb,  Mughal  Emperor  of  Delhi,  1658-1707,  240. 

Austen.  Robt.  Alf.  Cloyne  Godwin  (  1808-84  ).  geolgt. ;  DA' if.,  F-B-B.; 
fob.  ;  488. 

Australia.  430,  609  leave  to.  442.  497,  604,  618-9,  624. 

A uthor  d  writer,  498,  603,  612,  620,  644.  -  , 

Autograph,  489,  623.  •  - - . 

Auxiliary  Toiler  ;  dptl,  10.  1  2-3,  128,  355.  516,  621-2. _ 

Ava,  Burma,  194,  644.  T  / .  .  -  - 

Aaamgarb,  jrwr.,  12  ;  pla.  1,  3,  ,  10,  28  :— Rev.  Bvy.,  610. 

Ajrlmntb.  aatr.  : — Angle,  from  merdn.,  obern.  OTS.,  11,  17,  £3.  26, "29, 
88  40-1,  97-8,  102,  109,  120,  128-36,  170,  216,  246  ,  280,  410. 
623  :— Compa.,  121-2,  126  ,  282,  290  :— Rev.  Bvyx.,  251.265,  298, 
448  Initial  value,  ors.,  124-6  ;  c.  Circle.  ■ 

Rabbage,  Profi  Cbaa.  (  1792-1871  ).  mathn. ;  fils.  ;  DA 'J3. ;  123-4.  ' 
Babonau,  Henry  ( 176£-18S4  ).  Asst.  Commy,  Ordn.,  501. 

■tabu,  respectful  Bengali  desgn.,  410,  601,  514. 
tabu},  acacia  arabico,  41,  48. 

BadrinSth,  Kum&un.  81,  145  ;  pla.  1,  3,  28. 

Bagay'e  Logarithm  Tablea.  J  rv,  478  ]  124. 

Baggage  : — Surveyors’,  73,  162,  222,  278,  871,  413,  514.  518,  627, 

642  — ' Transport  for.  24,  85,  67,  278,  371-S,  406,  450,  480. 
Bab&wMpur.  RAjputina,  46,  63,  191,  193,  824,  634  ;  pla.  1,  3,  6. 16,  28, 
bajra.  pcnrillaria  tvicala,  IndiaD  grain,  40. 

Bkkargaoj,  x.  Bengal,  rev,  *vy„  243,  256,  364,  499,  531  ;  pla.  1,  3,  4, 
16,  28. 

Baker  —Alfred  d  Arthur,  both  civ.  asats..  Bo.  Rev.  8vy.,  444  : — Gen. 
Sir  R’m  Erakine  (  1808-81).  Ben.  Engrs.  (rv.  417);  kcb.  ; 
DAB.  •  DIB.,  Godson.  1  <80  );  X  8,  192-3,  266,  512,  638,  543-4. 
Balaaore,  Oriasa  : — GTS.,  2,  25—7,  71, 118,  468,  504,  525  : — Maps  311: 
Topo  Svy,  168-9.  172-5  Rev.  Svy.,  246  296  304,  434  : — 
Cli mate  465-6,  468  ; — pit.  1,  8,  4.  16,  28. 

Baltltin.  or  Little  Tibet,  89,  147,  227,  230,  232,  235-6,  239-40,  489, 
613  : — people,  240  ;  pla.  6,  IS, 

Baluchifi  <2  Brahuifl,  45,  49,  100. 

Baluchis  tin.  lx.  xi.  133,  316  : — border,  44.  193  ;  pla.  1,  6. 

Bamboo: — jUDgle.  28.  198,  283  :— rods  and  matting,  71,  150,  104, 
106-7.  111.  247,  301  ; —Scaffolds  and  polet,  25.  39,  118,  150,  198, 

484. 

Banda  Dial.  BundelkbAnd,  rev.  evy.,  299  ;  pit.  1,  3,  4,  16,  28. 
Bandcrpuncb  ;  HiroMayan  Pic;  20,720  ft.,  81,  86,  187,  207  ;  pL  8. 
Banesa.  AJex.  Fredk-,  213,  227  A  Joshua  p'redk.  (  1830-64  ),  343,  430; 
both  civ.  aaata.  Topo. 

Bangalore.  B.  India,  643 ;  pi.  28 : — Long!  Ser.  OTB.,  492 ;  r.  Base-line*. 
Baninhi.  grain  merchs..  465,  479-80.  617. 

BanltiAl ;  Pats.  Eaahmlr,  222-4,  228.  424,  430,  490,  606,  514  River, 
223;  pla.  IS. 

banyan  trees,  ficus  tlattica,  478. 

Banka,  financial,  378,  437,  607. 

Blnkura  Diat..  Bengal.  811  ;  pla.  1.  4, 16.  28  Rev  Svy.,  255. 

Bannu,  hwf..  4.  47.  210,  216-9.  317,  639  ;  pla.  1,  6,  28  _ 

Banoc  HB.,  7,429  ft.  21,  84,  fi3,  66.  69.  98.  124,  133-8,  200-1.  207. 
620  OR  eight,  21.  66,  238  Obey..  81.  138.  238,  343,  623, 

^Bkra  lAcba  Da.  HimMayan  Paaa,  16,200  ft,  146,  186,  202—3  ,  205, 
234-6,  286,  606,  609,  616-7.  628  ;  PL  6. 

Baraltch,  Oudb,  488  ",  Pla  1,  28. 

TBAramahdl,  Salem,  B- JDdU.,  8,  288. 

.  JBlrmmulA,  Kaabmlr.  224  .  228.  488.  490.  493,  606,  511  ;  pla.  6.  13. 

Bareilly.  Rohllkhand.  268-62.  494.  644  ;  pla.  1.  8,  4.  16,  28 

■Bart  or  Habi,  do®.  Punjab.  7-8.  37.  62.  210 ;  pi.  16  canali,  77.  169, 
600'— Rev.  Bvy..  272-3,  296,  302.  3)6,  365,  397,  488,  492,  494, 
497,  490.  635. 


BnrlamUr,  civil  gnarda^rr.  4.-3  ).  16,  36.  168,  212,  2  4.  251.  888.  *66. 

Barnard,  fboa.'t  174’6-18S0  ),  Mad.  Engrx,  f  I :  nr  1  207  i  :  *  ;* 
Barnea  ; — Geo.  (b.  Nor.  1799  );  hd.  writer  frv  340  )  *852  am  *-• 

.  Geo.  Carnae  (1818-61);  nos.  1837  ;  . 

E a ngri,  271,  272  ml,  802  n.4.  1 

Barnett,  w.B.  (  b.  1822  ),  aaat.  civ.  xurvr.,  Burma  198-0  aox  aanliJ-'' 
Baroda,  Oujarlt,  65,  191-2,  875,  438  ;  pla  1  28  '  ,  V 

Barometera.  69-71,  145  n.6,  146.  )68.  198  ,  228  ,  236,  363'-— HeliU  > 
obBna.,  66,  «9-70,  9B,  140,  146  n.6,  203,  235-fi,  238  44R -i-WR? 
obana.,  vll,  139,  228,  844  856 Experiments,  137  -623  •— Behr?t 
value.  628-9  ;  r.  Aneroid.  Si."'®?  . 

Barometric  pressure,  65,  139.  n  »■  4^. -* 

Banackl*ore,  Bengal,  22,  71,  106,  248,  484,  637  ;  r.  Basc-Une*.  '~ 

Barrow,  Henry  (  1790-1670  ).  lnat. -maker  I  rv.  X17-0  1  Fix*  14R_*n  ' 

153,  155,  163-4.  290.  299,  358,  623  ;  e.  Theodolitei.  -  /- 

Baae-line  Apparatus,  20.  42-4,  60.  97.  16R9,  162,371  609  611--.'  - 
Pillars.  •  -  •  . 

Base-bnea: — chaln-measd..  281  abort,  160: — GTE.  19  44  vr.  -ro  "  ■ 

100-1,  109,  129,  149.  158-9.  281,  336-7,  417  -  plx’*'  i  C2 

Bangalore.  18.  6A-9,  502-S  Bldar,  20.  44  n.7.  641- _ Cha’rb 

2-3,  34,  42-5.  60.  62,  66,  76,  79-80,  97.  150,  167-8  208'lU  rsi 
337-8.  344,  377,  383,  388.  417,  60S,  505.  609,  611,  613,'  617  6M*  ' 
639,  641-2  ;  p).  9  : — Calcutta,  or  Barrackporr  Road.  2, 14  i'oyn 
22-3,  44  n.7,  66,  70-1,  80,  469,  604  : — Cape  Comorin.  169  490-t  ’ 
603  :— Debra  Dim,  16.  19-20.  34,  43,  44  n.7.  80.  90  124  128.  117  "• 
220  : — Ear 2c hi.  3.  37.  41-«,  60.  97,  109.  168,  194  221  ’ 3*8.  *aj*  ' 
371-2,  383,  391,  417.  509-10,  612-3,618.  632-4  M  ergu£l880-i 

<92  : — SlTODj,  19-20.  44  n.7,  67,  80,  124,  128.- — Sonakboda.  F  it  1 
15-7,20-1,  29-30,  44  n.7,  66-7,  69.  71,  80,  90.  97,  168.  186,  3*6-7  - 
84).  379,  422,  601.  609-11,  520,  623  VliagxpaUrn,  SS  V7  let  > 
490,  492  ToPOGBArmOAL,  192,  198,  208-9.  214-6  259  *87'  *87 
Basevl.  Geo.  (  1794-1845  ),  FBB.  ;  DAD.;  490.  -  ;  >-  ^  *  6 

Baa  ha  hr  Stale  Dpper  Sutlej,  478  n.6.  479,  bob.  r’rt-lAsr-Jl.'Tj 

Baspa  *.,  Dpper  Sutlej,  207-8,  605;  pL  10.  .  ' 

Batea,  traveller  A  geograpber,  87.  L  t--.r  rt  .; -V- — -  .AV-aLA  .'' 

Bath  : — Companion  of  <  CB  ),  609  ,  624  ,  63B,  644  r — Somenacl.  tOO,  t»L-' 
613,  616,  638.  ~  .  » 

baUa,  abowance.  450.  ■-  _  -  .  , . ; 't  ' I . /■  •  *r  tv  __ 

Batten,  John  Eallett  (1811-8  ).  "BCE.  [  rv,  419  ],-x,  86,'188.-*1A'J:*'JC'  V 
baUcara,  divn.  of  estate  1  rv.'rSy  n. 5  J,  25L  .  ■*-  -  - <-  '-C.'  j 

Baxter.  Chaa,  ( 1809-70),  portrait  painter,  626.  •  e-r"-  5-Ai,'-»e  i-rtr 

Bay  of  Bengal,  76.  80.  .  .  I;:  ^  7* .  Av -- 

bordr,  479—80,  494  : — pnrcliaaea,  166.'-  ^  1  .  -  - .  -  ;  r * .rtd 

Beacons,  coastal  or  river.  16.  •  ■  '  ir  '' r  .  ""t  DTwAv  .“71-^, 

Bearera  or  Carriera  '  v.  Porterx,  ‘  r  ~  A  '—  -J' 

Bearings,  cu  aiimutlia,  82,  64,  160, 1B5,  266  ;  t.  Arimutl) :  Ooxnpam.'  .-  ' 
Bela  River.  Punjab,  7,  84-7,  62,  200-2,  269,  271-i.  601,  eid,  M4 ;  -i 
plaDi  6.  6.  28-  .-  .  •-?  ■c-lr'fp.1' 

Beaseley,  G«>,  Adam  A 1870-1961 ) ;  ixx,  Oonollj-  (  66, TOO  1 :  ’•L,-  "• 
1897-1125  ;  227  nJL  -.  -  "-  J-rr  •  w.':  -(-V  ■*.»'£-  -f  • 

BecJjer,  Arthur  Mltford  <  lfilt-87  )  ;  Ben.  Iri;  AO*0,1A44-W;  «rk4  i. 

"Warx,  1846-9  ;  Eodaoc,  I  <  114-6  7  ;  *14.  -  a*  -*r .  r-“ rt-d.-  v 

Bedford; — Alex.  [  IT,  w*c  1  BJvw  Scott.  3d,  14,  "Si.  Tl,  88*  r— 3  tarn  - 
aenr.  (1787/8-1871  L  Ben.  Inf.  Jit.  4x0  ) ;  piO,  1  frt-tl ;  t*.  • 
Xlv,  168,  241.  £97.*— Jam**.  Jnnr,  ttr.  ait,  Her.  J IT,  »»»  J.  M.  i 
Beds-  or  charpoyx,  459-60.  •  —  - 
Beer,  411.  «SiT  —  .  .  - 

bcldart,  or  above) -men.  24*.  ■•'  ^  - 1^7  *  s'" .  — 

BeR  Bm.  (  1811-71  ),  vjl.  1880-60,  BtrpC  Xrr.  frry.  242  1  ■  (ka ' 
H.  (  b.  1610/1  ).  dr.  aaat.  Rev,  1  m,  370  J  ;  Tti.  4X1.  4*9  I  Tl llrti 
Arcbbd.  John,  (  b.  April  1642  ).  ejr.  ami.  Trt*-,  «U  ! — JtMx. 
Arthur  (  1834-67  ),  dr.  ml  iSgpo.  1*0.  Ill,  til.  tT7,  m,  m, 
424-6  ,  427-8  .  480  :— VTm.  R..  dr.  a»L  Bo.  Rev,  444.  - 

Bellelty,  Mcb.  Alex.  (b.  Sept  1828).  dr.  aaat  Trit,!*,  41x2.44x1. 

47  n.2,  49.  165,  408-4.  408.  410.  418-  - 

Benarea.  kwt.,  12.  16,  299,  816,  886-7.  *41,  869.  *71,  410.  44T.  4H, 
610.  620  : — College.  482  Rlja  of.  648  ;  pla,  R  (.  4.  it  «. 
BeDcb-marka,  68,  66.  70,  74-9,  188.  260.  268  Standard,  emt,  4*.  w:' 
BenyaJ  : — Aim.  <fc  Dniutory,  824  : — Atlas,  Rmnell'a  1 1 ;  XX 7— ye  X  Bit 
322.  '  -'  .j  . 

Bengal  :— Eaat.  6.  TS2,  808,  484  RatbL,  261  *98-9.  429  *  96.  8*8  : — 

1 68-9,  183  : — Govt.  329  : — Dower  Prova  /  if  ),  xtt  .• — Berrloa  107, 
243.294.820.849,864-6.868  407,  488.  478  Pre*dt  to  Oottwffl. 

84  9,  856  : — EG.,  1767.  xRI : — Trim.  xl».  101;  t.  CUmxte  ;  Tljm. 

Bengab  ;  r.  Computerx  ;  Dmrt  A  '  •  -  - .  ■  "L . 

BenDctt,  iv.E.  (kd_,  JMrud  8-6-67  ),dv.  aaat  Rev-  271, 4*9.  48*  nJi 
Bentinck,  Dord  YTm.  Cavendlab  (  1774-1889  ):  4W.  1827-ti  ;  DAB.; 

DIB. ;  Drury  Bril.  [  n,  460  ;  m,  5x8  ;  rv.478  J,  181.  406.  — r  - 

Berlr,  Bdbd.,  Deccan; — c.  Rev.  Bvy..  Topo.  Rry..  pla.  1  6,  *6. 
Berhampnr:— Bengal,  14-6.  361,  872,  487.  499;  pla.  'i.  t,  tg> — 
Ganjam,  28,  167,  870,  466,  600,  £26  ;  pla  1.  28.  -i- .  • 

Berlin  Gcor!  Soc.  ;  Ge*aellxhaft  fur  Erdknnde  ;  889-40.  rt-a 
BerriU  '—Henry  James  (  1835-67  ),  lx.  418.  461  : — Thoa.  Alex.  1  LB10-  • 
67  ),  16  n  7,  16,  18,  SO  m£.  SI,  418,  461  :  both  dv.  aaat  Trt«- 
Beasell,  Preidrich  Bm.  (  e.  1784-1646  ),  German  Axtr,  Jfwcjr  Brit,  12*. 
Bettiab,  Chxmparan  List.,  13,  261-2  ;  pla. T.  28. .  -,e  .  - 

Beverley  Henry  (  1BS8-80  ).  81  n2.  82-8.  60  nl.  871,  *1R,  4M  r— 

'  Wm.  Geo.  (  1836-82  ).  8,  90  n.4.  226.  227-8.  230.  2*t,  2*4-7,  404. 

410  n-S.  418,  423,  614  :  both  elv.  aaat.  Trig. -  -  -  , 

bhalrur,  mbmoDUnt  gravel  ftlope.  Olcthjun  (  437-6  ).l  IT, 473  J.  IW,  Ml. 

BhAgs  E.,  LahuJ  ;  e.  Cbandra-BhAga.  '  '.S'1' 

BhAgalpur.  BlbAr.  IS.  118,  245.  *87-6,  869.  874,  456,  Stt,  Mlr-fDW-.  • 
814.  824,  454  ;  pla  1.  8.  16,  88  Rev.  Bvy.,  fi,  241,  245,2*4.  4*4. 

605,610,620.629.638.  •  •  -  -  •  - - <rf-  — ■  JT  r 

BhAglrathJ  A  Lower  Bengal.  812/872  Upper  Gangr*.  206^.  «*. 
bhar,  Ibmjab,  or  Ibal.  BAJpnUna,  dcaert  land.  7,  47.  £2.  216,  TJJ.  294. 
Bbaratpur,  lUJrntJna.  190,  309  Rev.  8vy..  266-7,  864,  4 M,  MS. 

463  600  ;  pla.  1,  8.  6.  16.  28.  •  ••  '  -  ’ '  "  ‘  ;  ~ 

Bbll  trit-esroen  ( I ;  1x6  ;  n,  168  :  m.  518  1.  88-9,  66.  4T8  Jtrywwt, 

Bbola  Aitb  Mxnxamdhar,  compr..  344.  854-6,  860.  ,  .  , 

Bbopil  MAlwa.  189-90  : — Conti..  B76  ;— Readt,  1 88  ;  pla.  1.  *.  4.  *. 
16,  28. 
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filiuUn/'ISt'intfayi?  /roat!orV&»  I— UlMloa  of  U84,  *881 — Pexka, 

85  :— War  or  1885,  538  ;  pi*.  1.  «.  10,  2b.  ... 

Eldar,  Hdbd,  xiv,  64,  86,  72  Long].  Ser.,  OT3.,  28  c.4  ;  pL  3  ;  ».  Base- 
Unea.  - 

Bih&r  : — City,  13  Diat..  or  Baya,  142,  241,  255,  299  ;  pi*.  1.  *,  16. , 
28  : — Province',  82,  185,  241,  243,  257,  306,  395,  397  Maps, 
328:— Plain*  of.  94  Rev.  Svy.,  5,  6.  295,  349,  395,  433,  435-7, 
604,  529  Trgn.,  1,  83,  337.  388,  541. 
biffha  [  rv.  108  n.i  ;  one  aq.  jarib  of  80  hAlh  },  about  l-acre,  138.188, 
302-4.  451. 

Bikaner  RAjputina,  51,  191, 492,  496  : — Desert.  52  ;  pta.  1,  3.  5,  16,  28. 
Birn?pur  Simla  Slates,  188,  200-2,206.  474.  517  ;  pi.  6  Merdl. 
Ser..  CP..  510  :  pis.  3.  4. 

Birbhum  Bengal.  Rev.  Svy.,  6,  241-2,  254-5,  456,  529  ;  pis.  1.  16,  28. 
Black  * — Chas.  Eiw.  Drummond  (  1845-1917  ).  India  Office,  1889-92  ; 
xxv,  533  : — Alex.  (  d.  1859  ),  topo.  dmn.,  423,  430  Tbos,  [  iv. 
267  n.o  ),  printer,  Calcutta,  185. 

Black  : — Mtn.  mil.  expn.,  1866.  492.  505.  509  : — printing  Ink,  311. 
Blacker  Lt.-Col.  ValeDtine  (  1778-1826),  Mad.  Cav.  i  in.  4x4-5) 
so!  1823-6,  CB.,  D.SB  :  DIB.  ;  xiil.  123,  139, -231,  346,  351,  356. 
Blake.  Benjamin  (  1788-1838  ),  Ben.  Inf.  [Ill,  382  J,  v,  81. 

Blandford  : — Henry  Francis  (  1834-93  ),  DKB.,  DO.  Melrgl.  Dept., 
140  n  5  ■— Wm.  Thos.  (  1832-1905  ),  geolgt.,  r&3\  CIS.  ;  Who  Was 
Who.  144. 

Blaney  : — Arthur  B.  (  d.  1851  ),  269  5,  433,  439  : — Chas.  a.,  his  bro., 
272  n.4  :  both  civ.  asst.  Bev.  |  r»,  399  ). 

Blanks,  or  gaps  In  maps,  xiil,  23,  176,  180,  190,  193,  213,  274,  283,  308, 
314;  c.  Topo.  Svya.,  Lack  of 
Bleeding  surgical,  458,  460. 

Biewitt  Francis  Colwell  (  b.  1827/8  ),  civ.  asst.  Trig.,  21  n.2,  28  n.4 
35  'n.2,  36  n.4.  200-2,  241.  259.  418,  422-3.  465,  474. 

Blister,  therapeutic,  456,  460. 

Blue  colour  cobalt,  Indigo,  333—4  : — Lights,  24-5,  42,  103—4,  11B. 
Birth  —Daniel  Thos.  (  1820-57  ),  260.  433  ,  435  ,  438  ,  483  n.1:— 
Geo  Henry  (  b.  1829  ),  his  bro..  270-1.  435,  439  J..  439  :— 

Wm.  Edw.  (  b.  1818,  eld.  bro.,  270  n.5,  302,  435,  439  ;  all  civ. 
assts.  Rev,  (  rv,  307  ). 

Board  of  ■ — REV.  : — Agra,  349  :— ABbd.,  295-6,  312-3.  349  LP..  Ft. 
Wm'  6.  164.  241-7.256,  303-4.  309.336,349-51.396,  462.529. 
536  :— Premises,  70,  164  : — Madras,  279;  t>.  Marine  ;  Military. 
Boatmen,  44,  141. 

Boats- — Coastal.  59.  73: — country.  16.  24,  463  :— ferry,  49,  108, 
174  ._<>ovt.  dak.  463  : — Kashmiri.  141  : — Indus,  x,  43,  415,  632, 
540 '-—River  traffic.  49,  57,  185,  231,  254,  362,  370,  372,  477-8, 
483-d,  525-6.  541  : — sinking.  372,  520  : — tracking  or  hauling.  372 
n.3  ;  v.  Ganges. 

Bogle,  Geo.  (  1746-81  ).  BCS.  [1:314  1.  612. 

Bogra.  Bengal : — Rev.  Svy..  241,  245,  253  : — Town  Svy..  245  ; 

pla.  1 ,  4,  16.  28. 

Boileau  Alex.  Henry  Edmundstone  (  1807-62  ),  Ben.  Engrs.  [  rv, 
axi-x  1  25,  162.  164.  190,  374.  462:— John  Tbeophilus  (  1805-66, 
Ben  Engrs.  [  rv.  4x1-3  1.  144.  162,  520  :-^John  Peter  (  1790/1- 
1818  J,  Ben.  Inf.  [  in,  426  ),  252. 

Boiling  water  : — for  Health.  456,  459-60,  466  ;  v.  Heights ;  Thermo- 

Bolat1-— 49eo.  Chapman,  office  aaat.  Rev..-  439: — Herbert  James  (  c. 
1837-77  ).  civ.  asst.  Topo.  234-6,  425,  430: — Wm.  Chapman 
(  1825-53  ).  soo.  dmn..  318,  359. 

Bolton,  w.  B.  civ.  aast.  Rev.,  278  n.4,  440. 

Bombay  159.  371  :— Coast.  35  : — DSG.  xiil  Engrg.  Lnatn.,  192 
Estbt.  530: — Geogl.  Soc..  139: — Govr,  275  . — Govt.,  xlv.  7.  8. 

55  53  275.  518  Island.  449.  511  Long!.  Ser,  ors..  1.  54-5, 
65I7  72  ■ — Maps.  191.  310.  319  :— Presdcy.,  iv,  192  : — Bev.  : — 
Dept  530;  Svv.  XV  275-6.  279.  292.  396,  398,  488.  500.  510-1 
Rlw-y  375:— SG.  1796  [1:  165).  xlii  ; — Sea-level.  75:— Topo. 
Svy  1912-0,  282.  449-50:— Trgn..  1.  3,  38.  60-1,  54-61.  101,  103, 
118  128  191-2.  386.  391-3.  460  .  518-9,  521,  523-4  ,  530  Trig. 
Party,  xlv,  38.  54-5,  61-2.  72.  101,  122,  148.  155-7,  221,  338, 
361,  391-2.  402.  406.  413,  500: — Troops,  215;  t.  Alicea;  Rev. 
Survre.  :  ots.  Offira.,  Mint. 

Bomford.  Brig.  Gny  (  b.  1899  ).  Bl..  1917  ;  3  of  I..  1921-47,  93. 

Booka,  scientific.  78,  143-5. 

Booksellers.  306,  323  ;  »_  Thacker  A  Co. 

Boots  A  Shoes.  460. 

Borax,  501,  505. 

Botanical  Gdns.,  Sibpvir,  Calcutta.  183,  630: — Ootacamund,  543: — 
Saharanpur,  viJ,  xxvil. 

Botanist,  yl,  x,  187,  630. 

BotaDy,  v,  143.  431,  532. 

Boulderson,  Henry  Smith  (  1800-77  ),  BC9.,  1817  (  IV,  160  J ;  Comnr. 
Rev.,  Meerut.  1857,  625. 

Boundaries  : — broken  A  scattered,  293.  300.  314  : — Changes,  313— 4  : — 
Demarcation.  8,  185,  189.  242-5,  247-6.  251-2,  254,  259-00,  203. 
265  272,  276— fl,  278.  293.  290-301  : — Estates  A  zamindarUt,  264, 
313^6.  218,  244.  251.  259.  299  Faulty,  304  Fiscal.  281,  284- 
5; — Mapping  and  colouring  of.  307,  311,  313  - parganat  and 

UhtH,  211,  243,  257,  277,  295,  298  : — Presdcy.  627,  : — Provincial, 
476  —Indian  States,  xiil,  7,  189.  202,  476.  478.  527  Settmt.  of, 

6  8  188.  212.  241-2.  247.  293-4,  299,  304.  398.  601  Villages 
6*  7  *  188-9.  244.  240-8,  251.  253.  255,  256-01,  203.  272,  274,  277. 
280’.  293-4.  299,  304.  306,  313.  321.  324  ;  v.  Dist. 

Boundaries.  Local: — Aasam-BhuUn.  512: — Bengal  A  xwp..  184. 
247-8,  2 50.  255-7,  259-00 Bombay.  276-0  British.  119. 
183  186.  190.  200,  210.  217,  307-8.  317,  608  :— Calcutta.  182.  294. 
322’  474.  608  : — Delhi  Territory,  258  ,  204  : — Hat&ra,  208  : — 

-  Jammu.  119,  167.  210,  231  :— Kashmir  Mahar&Ja'*.  237  239, 
50$-7  ; — NepM.  185,  252.  204,  488  :— nwf..  210.  218-9  : — Oudh- 
Rohllkhand,  609  Punjab.  211-3.  270-1,  285.  624  RAJputAna, 
)0O-1  • — Sind,  45,  193  : — TenASserim-Slam.  490;  *.  Sundarbaus 
Boundary  Comm.  252,  204,  490  :— Comers..  185-7.  255.204.277. 
810  488.  624.  627,  644: — Comnr.  L?..  241,  243-4.  255-7.  397, 
49o’  629,  639  Disputes.  170-1.  189,  191.  212.  244-0.  251,  254, 


259-60.  267,  272.  294,  301,  398.  620-7  Marks,  279-80,  293,  299. 
304,  451  : — Misti,  or  diagrams.  247-8,  293,  300  tr,  Mlsl*.  Rev. 
8vys..  242,  353,  358  Svys.,  188,  193,  282,  288,  304,  476.  644;  r. 
Pillars.  ....  . 

Bowel  trouble,  458,  461,  465. 

Bradley,  Chas.  (  1805/0-60)  [  IT.  397  I.  255  il6,  and  hi*  ton  w.  *. 
(  d.  1803  ),  both  dv.  aaat.  Rev.,  440. 

Brady,  Peter  Henry  Wm.  (  b.  1843  ),  clr.  as»L  Rev..  433,  440. 

Brahmans,  69.  222.  472.  475.  621. 

Brahmaputra  e..  29-31,  105.  253.  309,  477  Valley,  408  :—Merdl 
Ser.  OT8..  11.  537.  • 

Brain  disease.  212.  459-00. 

Braithuaite,  Chas.  Wm.  (  1842-74  ).  civ.  aast.  Trig.,  418,  425. 

Brima.  or  Britna,  Pk.,  Range.  Glacier,  Kishtwar  divide  Chamba  87 
230  n.3.  230.  239,  310,  613  ;  pi.  13.  •  ' 

Brandy,  183.  411,  630. 

Brass: — Foundry,  Calcutta,  442  : — Inst,  fittings,  77,  151,  160.  299  :— 
metal,  158.  * 

Breakfast.  78,  458-9. 

Brennan  P.  M civ.  aast.  Rev.,  207  n.0,  440. 

Breum.  Christian  (  b.  1814/6  ).  dmn  ,  354,  359.  * 

Breweries,  Murree,  Solon,  419,  431. 

Brick  : — layers,  107-8,  110  : — makers,  18.  61,  107-8,  110,  112. 

Bricks  : — burnt,  18,  20,  24,  52,  100-7,  174  : — Mud.  or  sun-dried  15-7 
23,  30.  39,  51.  105.  111-2  cost.  24  :— lost,  110. 

Bridges.  John,  senr.  (1808/9-51)  and  his  son  of  same  name  both  civ 
aast.  Rev..  433.  438,  440. 

Bridges,  25,  203—4,  253,  337  : — rope  or  suspension.  204,  221,  514 
n.l  ;  r.  Attock. 

Bridle  path.  137,  224,  514. 

Brigadier  General,  484,  493. 

British  : — Admin.,  4,  192,  209,  267,  292.  494  : — Association,  Science.  72. 
516,  541  : — Annexation,  or  Cession,  rl,  248,  263  n.5,  261,  265  n.8* 
267-8,  271,  405,  507  :— -Crown.  483  : — Districts,  4,  7,  179.  189* 
210,  218,  308,  324.  470,  476-8,  529  :— Influence,  480  Mil! 
Officers.  57,  191,  480.  484  : — Mil.  Opns,  1857-9.  482  : — Officials, 
220,  400.  507-8  : — Possessions  in  India,  123.  210-7,  269,  308.  478* 
501  : — Expansion,  xiu,  7.  81.  178,  194,  209.  342  Troops,  5*  iso’ 
194,  331.  469.  474-5.  483,  485.  520,  642  ;  t>.  H.M'a.  ;  Boundaries! 

Broach,  Gujar&l,  310.  375  ;  pis.  1,  28. 

Bronchitis,  422. 

Brooke,  Gen.  John  Cheap  (  1818-99  )  ;  Ben  Inf..  DIB.  191. 

Broome,  Arthur  (  1810-71.),  Ben.  Art.  [  iv,  423  J,  200. 

Brown  ; — in.,  sketches  in  Burma,  190  :— Wm.  (  1795-1845  )  Bern  Inf 
(  ni,  427  ].  259.  263-4.  268,  270.  297,  346,  435.  538  n.5." 

Browne  : — Bimie  (  1790-1855  ),  Bern  Art.  [  ra.  <27  ).  258-  261,  543  _ 

Gen.  Sir  Samuel  (  1824-1901  ).  Ben.  Inf.,  vo.,  xcsi.,  qcb.  :  DIB.- 
Who  wot  Who  ;  509. 

Brush: — Camel'*  Hair,  298: — shading.  171.229,318,320.424.428: — 
wood.  107-8,  252,  260. 

Buddhist  antiquities.  141  : — Religion,  528. 

Budget  Estimate.  166,  347,  376. 

Budhon  merdl.  aer.,  GTS.,  1,  14,  16,  67.  107,  125,  295,  305,  414.  623  • 
pis.  3,  4. 

Buffaloes.  250.  467,  504. 

Building  materials,  2.  61.  99.  108. 

Buildings: — masonry,  or  brick,  51-2,  120.  141.  249.  253,  471* — as 
trig,  stns.,  23-4,  60  n.2,  53,  61  :— obstacles  to  svy.,  01.  103.  105  — 
residences.  368. 

Buist.  Dr.  Geo.  (  1805-60),  Ed.  Bo.  Timet,  1848-57  :  LUD.,  09-70  72 
139.  ’ 

Bukhara.  Turkisl&n,  x  ;  340,  316. 

Bullock,  Brig.  Humphry  (  1885-1960  ),  LA.,  cik..  obb.  :  v.  xxv 
501  n.l. 

Bullocks,  draught  A  pack.  58,  341.  371,  373,  403.  460,  542. 

Bundelkhand.  Cl.  ;  188-9.  403  : — Mil.  Opns..  504  : — Rev.  Svy.,  0.  262 
267-8.  364.  430,  451,  494.  498,  504.  528.  53S  ;  pis.  1.  6,  16.  28. 

Bungalows,  33,  138,  479,  527  : — Travellers,  or  d4k,  542. 

Burdwin  Dist.,  Bengal  255,  324  : — Rev.  Svy.,  0,  243,  250-1,  255,  434 
525  ;  pis.  1.  3,  10,  28. 

Burgoyne,  FM.  Sir  John  Fox  (  1781-1871  ),  Bart.,  El.,  GOB.,  Conolly 
(  14/288  ),  DNB.  ;  139  n.4. 

BurLa!  Grounds,  112,  351  ;  v.  Cemetery. 

Burma,  544  : — Civ.  Cornu,,  605: — Maps.  lx.  194-9,  610  : — pwd.,  497: — 
Svy.: — Rev.,  from  1870,  430,  441-3,  530  :— Topo.,  428,  435-6, 
330: — Trgn.,  6,  195,  198,  492,  610: — Telegraphs,  141: — Uppee, 
194  : — Routes,  vii  ;  v.  Pegu. 

Burmese  : — Survrs.,  6,  190-8,  425,  447  : — War  : — 1824-6,  194,  494  : — 
1852-4,  1,  5.  194.  488.  491,  498.  523,  538,  542-3. 

Burning  :— Jungle.  49,  252.  261-2,  401-2  :— Records.  305  :— villages  A 
houses,  219,  484  ;  v.  Fire. 

Burrard,  Col.  8Lr  Sidney  Gerald  (  1800-1943  ),  Bart.,  E*.,  SG.  1911-9  ; 
KOSJ.,  1914  FES.,  1904  FRXS.  ;  FBOS.,  Victoria  Medal.  1913  ;  Obit 
OJ.,  101,  1943  (  277-9  ).  80,  80  n.6,  89.  91,  93,  95-0.  137,  234 
n.3,  500,  533. 

Burrard  A  Hayden  ;  Geography  A  Otology,  Himalaya...  A  Tibtl  [  IT, 
xvl  J  :  xxv,  92. 

Bunowes.  J.  J  civ.  asst.  Rev.,  09  n.5,  433,  409  n.0. 

Burt: — Cbas.  Henry  (  b.  1833  ).  35  n.2.  44-5.  63  n.4.  110,  200  n.2, 
418.  422,  471  : — Joseph  Thos.  (  1838/9-03  ),  63  n.4,  344,  404-6, 
418  ;  both  civ.  asst.  Trig,  and  pr.  bros. 

Butler  : — John,  father  A  son,  both  Assam  Pol.  ;  *enr.  (  1809-74  ),  Ben. 
Iaf.,  183-4  : — Junr.  (  1842/3-70  ).  d.  of  wounds.  Nftga  Hills,  OR.  • 
Topo.,  JS7S-6  (  67-3  ) Lt.-CoL  PaLrick  R.  Butler,  (  b.  1880  ), 
DSO.,  R  Irish  Regt.,  aon  of  Gen.  Sir  Wm.  Butler,  (  1838-1910), 
OCB.,  A  Laxly  Butler,  the  artist,  490  m2. 

Bntterworth  [  iv,  386  ),  dr.  Rev.  Sum.,  188. 

Buttress,  Oeo.  Root.  (  b.  1840 )  A  Wm.  Samuel  (  b.  1844  ),  bro*.,  both 
cfv.  asst..  Rev..  275  n.2,  440. 

BuxtoD.  Bentley  (  1796-1825 ).  Bern  Engrs.  (  m,  432  ),  Conolly, 

(  80/109  )  22-3.  .  ..... 

Cichlr.  NEF.,  Ell,  U.  29,  S3,  484.  612,  636  ;  pLs.  1,  10,  28. 
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C»dA«lr»1  »vy..  xr.  247.  486.  490,  605,  610. 

C*d«l),  81r  r»lf1ek  Robt.  ( 1871-ISM  ) ;  BoCS.  xvL 
C»ird,  Mliu,  628. 

Cairn  of  Btonp*.  27,  47.  188.  228,  629. 

Calculus,  roathl.,  618. 

Cciculbj : — Rsvinc,  616.  622  : — QaulU,  867,  612. 

Calcutta  : — AUcca.,  853  Business  Firms,  437,  439  :. — Cathedral, 
626  : — Circular  Hoad,  181.  249  : — Climate,  846,  458  East  LongL 
Brr.,  638  Education,  404,412,421-2,  436  Expenses,  5361^- 
Belgtits,  66,  70: — High  Court,  182,  621: — Hindu  CoU.,  621: — 
1-oiive  to,  412: — Dongl.  Ser.,  OTS„  1-2. 11.  20-2  ,  24  ,  85  8  7  6  6^7, 
108,  127,  128-6,  132,  146,  173,  184,  188,  278,  306,  414,  468,  610 
638:— Maps,  181-3,  250,  811,  314,  323-4,  631,  637  :— Maritha 
Ditch,  182  :— Merdl.  Bar..  OT6.,  8.  11,  14-6.  16,  21,  24,  29,  66,  71. 
76.  101,  106-8,  126,  128,  131.  148,  165,  250,  296,  861.  368,  402, 
414-6,  619-20:— Museum,  626-7  : — Preadcy.  Tow  n.  SM,  BTT.,  70, 
161-3,  246-60,  631  :— Suburbs,  vl.  6.  181-3,  241,  248-60,  467. 

477  :— Streets,  181,  250  :— Titm..  108  :— UnlT.,  603  :  r.  Bound¬ 
aries;  Comnr.;  Comp.  Off.;  Bevels.;  Municipality  Obey.; 
Population  ;  soo. 

Calomel  457  459—00. 

Cambay’,  Guj’arU,  57,'  78-4,  169.  324  Gulf,  67-8.  67,  73-4,  118,  169; 
pis.  1.  8.  28,  523. 

Cambridge  Unlv.,  361,  417.  502,  639,  540  n.6. 

Camels.  39-40,  44-5,  68.  224,  278,  341,  S71-S,  400,  438,  459,  490,  616. 
Camera: — obscura6.,  82: — photo.,  141-2,  881,  617. 

Cameron,  Hugh  (  d.  1769  ).  Bo.  Art.  I  I  :  3*4  ).  xilL 
Camp  :_ch.  of  436,  4SS.  458.  600  -.—Equipment,  862,  408.  601:— 
Surtr’a  residence.  203,  406,  458  : — Life,  449,  459-GO. 

■Campbell: — Dr.  Archibald  (  1805—84  ),  Ben.  Med.,  1827-62  ;  PoL 
9upt.,  Darjeeling,  1840-62  ;  Cravrford’a  Hdl,  B.  1079  ;  83  n.7, 
18G,  473,  478  : — c.B.  or  Chas.  Wm.  (  b.  1831  ),  275  n.2,  438,  440 
and  James  (  b.  1828  ),  433,  436.  440;  both  civ.  assts.  Rev.: — 
TV.  Sir  Colin  (  1792-1863  ),  C  in  c„  iDdla,  1857-80  :  KCB.  1849  ; 
DNB.  ;  DIB. ;  499  :— Wm.  Maxwell  (  1839-1012);  Bo.  Engm, 
CoDolly  (  109/186  );  GT8.,  1863-84,  162. 

-Camping  prouDd,  187,  466. 

Canal: — Bench-marks,  68: — Dcpts.  ;  xwp.,  643  : — Punjab,  68.  n. 5, 
75,  77-9.  159,  272  n.4,  S87  : — Eagre..  A  Survrs.,  60,  67-8,  192, 
260,  263  : — Levels,  70,  282. 

CaDals  :— 25.  79.  103.  Ill,  120,  258.  50S,  583  :— Calcutta.  70  Delhi 

264,  512.  544  : — Bari  dodb,  Punjab,  68  n.6,  210  n.l,  263.  430,  490, 
600.  613:—  Orissa,  468:— -Sind,  78-9.  192-S,  209,  276-7,  S71, 
443  : — Svy.  of.  210  n.1,  528,  538,  643  ;  c.  Ganges. 

CaDdlea,  70,  334.  344. 

'Canning.  Chas.  John,  lx>rd  (  1812-62),  OG.,  1856-62,  617. 

■Cantonment  : — Mgte.  500.  *  '  * 

CantonmeDts,  19.  26,  38,  176  252,365,  370.  378.  892,  457,  40S.  47L 

478  : — connected  by  GTS..  36,  295  ;  t.,  Cuttack- 

Cape  : — Comorin,  xiii,  6~6  : — of  Good  Bor*  : — 136.  379.  397.  620.  629, 
631.  538: — sea-route,  182.  320: — Obsy.,  152,  633  : — Regrads, 
198  : — Towle,  623,  638;  v.  Gill. 

-Captain  : — Gurkha,  643  : — Mil.  Rank.  537, 

Carpeotere.  24.  39.  77.  106,  308,  260.  328. 

Carriage,  or  cart,  by  d&k,  219,  372,  499,  600. 

Carriers  or  bearers  ;  v.  Port ere. 

Carter: — John  (  d.  1878  ),  dock-maker,  of  ComhlD.  London.  Lord 
Mayor  of  London.  415  : — TBob.  Tupper  (  1838-1900  ).  Ben. 
Engre.  ;  OTS.,  added  name  Campbell.  1893  ;  ConoUy  (  93/335  ) ; 
Sandes.  U  (  201  )  RBJ 1900  (  106-7  )  ;  186,  606. 

Cartographers,  or  map-makers,  89.  540. 

Carts,  bullock.  40.  43-4.  67-8,  158,  371,  373.  463.  488,  500  609,  542. 
Carty,  Chas.  Jordan  (  b.  1830  ),  cJv.  asst.  Trig.,  37  n.3,  43-4,  47  m2, 
75.  77,  79-80,  359,  209.  408.  418. 

Cary,  Wm.  (  1759  ),  inst. -maker  [  rv,  479  ].  DKB. ;  3  48,  150,  152.  156,; 


158.299.  t 

Cash  : — cost.  373,  877  : — draft,  874.  485  : — payment,  236  :— safety, 
378  :— supply,  863.  377,  438,  48S.  485,  616. 

Casualties : — by  accident.  483: — natural,  177,  220,  228,  850,  382,' 
386,  397,  433.  458.  476. 

CaJaloQ ttc  0/  Aiapt,  etc.  (  JO  Cal.  )  xxvt.  324. 

Cattle  39-40.  67,  108.  192.  207.  254,  499:— for  transport,  347,  362. 

371  : — theft,  4  0  ;  t.  bullocks. 

Caucasus,  or  Bim&loya  [  1  :  67-8  ],  87. 

Cautley,  Sir  Proby  Thus.  (  1802-71  );  Ben.  Art.  (  iv,  479];  Sopt. 
Canals  ;  DNB.  ;  DIB.  ;  68.  633. 

Cavalry: — Bengal,  880,  623  : — escort,  37C  : — irregular,  492: — British 
Dragoons.  437-443  :— OBrs..  10.  177,  379-80.  384.  390.  492.  532. 
^Cawnpore,  118,  262,  267.  337,  485,  492.  499,  64  3  Cants..  267  :— 
City  svy.,  262.  267,  337,  S71  Rev.  Svy.,  S13,  529  Dist.. 
264  n.3  ;  pis.  1,  3.  4.  10,  28. 

■Ceded  Diats.,  Madras  |  D,  152.  ;  ni,  pi.  1  1.  v,  8,  279. 

Cemetery,  Christian.  477,  491  Dehra  Dun.  605  ;  t.  Maarl. ;  Simla. 
Censure,  or  reprimand,  390-5,  427,  608.  612.  520. 

Centering,  of  insts.,  marks,  A  signals.  41.  105,  3  07-10.  112- 14,  286  ;  r. 
Central  :— ABtA.  146.  239.  615,  528.  644  Maps.  640,  544  JM»lA 
146:— Maps,  4.  388-90,  315-6,  324.  452,  489  Topo.  Svy.,  363. 
383-0.  424,  447.  610.  625  :— Trgn..  2.  105.  375  PHOvs.  (  cr.  ), 
178,  188.  416-7,  425,  428,  482-3,  480,  496  Maps.  349,  887:— 
Rev.  Svy.,  0.  267-8.  365,  396,  434.  436.  499,  528,  640  ;  c. 
Disturbances. 

Cession,  ot  Annexation  ;  v.  British. 

Ceylon.  346,  492.  • 

Chach,  plain  of,  nr.  Attock,  36-7,  42-3,  209,  371;  pi.  9  ;  v.  Base-line*. 
-cheddar,  or  village  plan  ;  303,  305-6. 

■Chain  : — jarib,  or  iron.  100  ft..  77,  165,  299,  302,  863  Gunter's, 
of  66  ft.,  365.  209,  249,  304  :— men,  455  rvy.,  8,  J85.  195,  260,  - 

282  unit  of  length.  78: — or  Series  of  Triangles.  84,  101, 
118,  127-8.  130-3,  184,  286-7,  640;  x.  Longl.  Merdl.  ;  Traverse. 
Chalk,  for  lithography,  219,  330-1. 

Chalks,  river  aurvr.,  Bengal,  463.  ■ 

ChalUs.  Rev.  James  (  1803-82  ).  Bi..  Camb.,  aenr.  wrangler,  1825  ; 
DA' B.  ;  HAS  (  mn  ).  43  (  160  )  ;  602. 


Chamarett,  Andrew  aenr.  (  1703-1040  ),  177.  £85  vlS  £00  ioi  .  ~  t 
<28-30.  432  : — Junr.  (  b.  1B33  ).  176.176  £U-1 

430,  485-6  ;  father  &  son  both  civ.  aart.  Topo.  (  it  -JgH*  ^ 
Chamba.  FW.  BlmAUya,  6.  86.  200-1.  204-6,  £08,  227  £SL  £30 VnV'- 
M3.  423,  466.  M2-8  86.  283.  416  ;  plZ if. 

Chsmbt]  i.,  Centril  India,  160.  267  n.1  ;  pl<L  1.4,2'  1.'  ■ 

ChsmbcrlilD,  rn.  Bli  Nevillt  Bowie*  (  1820-1602)  bes  -  nrtn-v  T 
Bril. ;  DKB.  -DIB.  ;  217.  460.  636.  ■  -  .  _  V,  . ' . 

Chimpkriu  Dlst.,  BLhAr.  B2-S,  643; — Mat*  flis  Herf  i 

242  ;  pi.  16.  '  • 

CbindarnAgore,  B«ngA).  247-8.  622.  *r  .  rirTj.  ,,**.' 

ChAngchcnmo  8.,  *.  LAd&kjh,  236-7,  S60.  425,  489-60.  -606  •  pL’ik'i'V'  - 
ChAndra-BliigA  B  .  or  Upptr  Cbtn»b,  201-6.  227  229  23, 

BhUga  B.  616-7  ;  plA.  6.  11.  ‘  - 


offn.,  361,  3S0,  3S2-3.  409,  467,  606  :■ — by  Crv.  ArtUl  12-8  y.  w  - 
30-1,  33,  336.  361,  381,  402.  407.  414-6-6-7-8,  606  510.  M7: 
620:— Kcv.  8vy*..  241.  350,  433.  455  :— MIL  Offrt,  25L  2S4-i’ 
266,  269-70,  396-8,  625,  535,  638  :— by  dr.  243-4—7  ,n  y. : 

254.  279,  433-6,  505,  £10.  643-4  Toro.  FTTE  :  T 
Mil.  Offrs.,  167-8,  172-3.  177-8,385-6.  S8P-4>0.  £18.' 626^~dr''^ 
Aasta,,  175,  426--7.  617,  619  : — Allow-ancfiR.  407.  426.  r -5.  ~ 

Charts  : — KsuticsJ,  195-6.  324  :  r.  Ooa*Ul ; — Tnrn_  63.87  «]_•  »i:  i 
100.120-1,  127-9,  239.  291'  ..._  -  -  .  -.  Jr..  e  -  . 

Chatelier,  Joseph  (  d.  1852  ),  civ.  »sst.,iropa,  iTy/vSi  1  168  t'  V 

421,428,430.  ^  L?c'  ' 

Chatt&rdhar  Range,  >*w.  Himalaya.  222,  £27.  £30,  517  *  * 

Chaur  Peak,  Birmur,  11,966  O.  (  m.  520;  pL  5  ;  rr.  117^  yw  ' 

206- 7 ,  505.  '  -  -  ■'■*-.  |F  6  "V  —  ^  jv m  4~  v  ■^■' 

Cheape,  Gen.  Sir  John  (  170 2-1 875  );  Ben.  "Rrarf»  f  rn  <xaL  cea  *A‘: 

DNB. ;  DIB. ;  ConoUy  (  86/99  ) ;  70.  194.  .*.- t 
Check,  or  test  od  fd.  svy.  : — Rex.  Bvy.,  265,  279,  300-S,  440  Ow; 

Svy.,  229,  290,  S67,  S85,  447  ;  c.  Inspection;  jxrlAl.  -■  '■?* 

Chemistry,  405  : — Prof,  of,  140.  ■  -*> 

Cheaab  r.,  Punjab,  7.  52.  76,  273-4.  296,  816.  506  LJppor’  >1 

205  n.6,  222-4,  227.  £30-1.  485.  512.  618  ;  pls,T.-*,  5.  ft,  Sft,  ' 

Cbcndwar  merdl.  acr..  OTS.,  2,  12-8,  15-9,  86  n_6,  K2-6,  lift,  1M, 

361,  382,  4  98.  501.  511,  520.  541  ;  pla,  8.-4.  .*  ■ 

Cbcrrapunjl,  Rlvksi  Hills.  2.  81-3.  544  ;  pla.  1.  3.  £S,; 

Cbew,  Robt.  (  b.  1819  ),  dv.  sj* st,  Tor>o..  174.  430. 


Chief : — Civ.  Aet  GTS..  10,  345.  402-3,  405-6.  414-*,  *10.  110, 

542: — K50R.: — Bengal.  330,  359: — Bombay.  B,  19L, - 
140—60  ,  405  .  524  before  Delhi  J657,  534  : — 

510  : — Punjab,  77, 150.  272,  512  ;  ■».  Ocmmr  *  Oomyc.  r- sj*..  39^^ 

»,  rljas.  A  mien,  xL  42,  55.  173-4.  IBS-9.  £10. 

510.  471,  478-9  ;  t.  Gnli-b  Blngb  ;  R aahmlr.  .-h  ys  •  i ^ 

a,  Indus  Kohls  tin,  209.  4Sl.v  .  :  c. 


440-60.  405  .  524  before  Delhi,  J&57,  534; — Ua&im,  OIL— 

810: — Punjab,  77,150.  272,  512  ;  ■».  Oomm.:  Oomyt  - - 

Chler., . -  - - -  "■ 

310. 

Chills , 

Chllcott,  Mai.  Joseph  ( 1807-69  ).  Ben.  InL,  Jxrr^  XhnJ-lMlj  A.  ‘v 
Msari. .  B  odson,  I  (  330  L  84 1  ul  -  v'  '  •  •' ■ 
Chlll&nwala,  Punjab,  battle  of.  13-1-I540.il.  *5,  mA, 

ChllkA  Lake,  Orisaa,  28.  lift.  169,-174.  52ft.  EH.^-  3  :  IT,  pLx.^ 

Chill,  Tboe.  Potengw  (  b.  1842  ).  dum,,  850  . — Wm.  Ricbd,  <  b.  1808  X'  : 

his  uncle,  civ.  asst.  Rev-  12  n.lL  255.  4 H,  487-5.  *440.  »  .*■-  •  * 

China,  240.  496  Ware  with  RngWl  ;  1642.  454.  519  -1350.48ft, 
Chinese  : — 7  roc  tier.  trans-HlinJUaya,  £33—4.  235,  405  : — -People.  840: — 
Tartare,  236  Tartary,  204.  237  : — Territory.  203.  235-fi.  425: —  r" 
Taper,  820  ;  r.  Tartars  ;  Tartary.  « 

Chlni,  upper  Sutlej.  203.  20S.  430.  470,  496.  t-  - 

Chltrtl,  FWT..  86.  886.  481.  538.  ‘  *• 

Chitugong.  *.  Bengal.  S3.  70,  483-4  BJ11  Tract*.  243,  364.  433,  425, 

512  : — Men,  45-4.  453—4  : — Road  to  Akyab,  495  : — Map*.  312  ;  ph,  • 
1,  S.  4,  16,  28.  : 

Cholera,  lx,  16.  18.  27-8,  231.  261,  45S.  4S7,  442-3,  458.  461,  466,  itt,  ' 
529.  - 

Choroorari  Inkc.  Morari  Tso,  Ladlkh.  180.  234  ,  489<“516  ;  pk  <L  *  .  * 
Chota  Nagpur,  13.  538  : — Map©,  311,  S15.  S24  : — Rev.  Bvy.,  lx,  ft*  £, 
184  243-4,  273.  364-5.  435,  451,  454  n3,  407,  535  : — Topo,  Bvyw 
175-6.  184,  308.  3S7.  496.  *  - 

Cliowringhee,  Calcutta,  70,  351. 356.  j*  *•-  -w 

Cliristians.  and  Christianity,  410-1,  490.  4  -  r'-, 

Christmas  Day,  529.  ’  « 

Chronometre,  146-7.  163,  344,  303,  495  :— Rate  oL  126,  147;*.  . 

Longitude.  ’  •  x.*‘ 

Chumalbari  Peak,  Bhutan.  £3,930  ft..  83.  85,  01-2,  417  ;  pla.  8,4. 

Chun  Sr,  Mirzapur,  12.  140.  301,  509,  518;  pi*.  lr  4.  28;  x.  AraenaL . 
Cigars,  41  1.  504.  ^ 

Circirs,  or  disU..  of  Bydrribid.  177-8.  . ' 

Circle: — Horizontal,  or  arimuth.  84,  L50-4.  J57  n.6  ’Vertical,  ^4, 
131.  151-3.  157  : — A  dot.  »vy.  mark.  112, 

Circuits: — levelling.  62-3.  76,  78: — Itoundary  Traverse*.  £5L  2*4. 
293.  297.  497: — Closing.  535  :— Main,  216,  24S,  £51,  278  ,  294. 
298  -.—Flans,  306,  SIS  : — 492  Village.  196,  274.  293,  298.  »01  ; 

r.  Traverse.  *  •  • 

cis-Sutlej :— Sutcs.  Punjab.  7.  200,  269.  310.  318.  609  BupL,  480 
Territory;  Rev.  Svy..  7.  50.  206.  26&-70.  273.  204.  B16,  »04. 

396,  435-7,  492.  494,  630.  639.  ;  pi.  16  n_l.  -v  -  .--.t-s.’ 

Cities: — connected  to  gts.  : — FUdb  A  Bvy*.;  c.  Town*.  ■ :  -  •  ' 

CivU  •— Aasts.  -  Bo.  Rev.  Bvy.,  402.:— OTS..  336.  342.  345.  £61  HX 
402-20  : — Pmcpl..  405.  407  Sind,  276  ;  c.  Sub-Aaste.  Autbor- 
Itiea  4.  170.  416.  479,  516  : — Officials,  14,  46,  31-2,  375.  178,  £1*. 
219  *285,  314.  S16.  368,  426,  4  7  6-80.  482.  484  .  617.  523  ’  r.  Dirt.; 
Local:— Rev.  OfTra  £47,  266.  269.  277,  299-300 Bo.  Rev, 

•.  308: — Service  unoov.,  173,405.  414  : — Comn.,  Burma,  197:  ^ 

Punjab.  435.  439  ;  r.  Engre.  ;  Supta.  ;  Surgeons.  ' 

JC\ arke  Col  Alex.  Roa*  (  182S-1914  ).  E.K.  (  n.  262  1;  CB.,  TVS..  18«: 
ConoUy  (  31/602 ) ;  JLS  -Prog*.,  90  (  xvi-x~viii  ).  . 
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.<  **425**61) fl’  e*T*  ***''  ^fl,»  81  »**>  #7,  00  n.t, 

Clarkaon.  -kichd.  (  b.  1817/8  ) ;  dv.  a&st.,  Tri#.  [  it.  480  )  : — Maluncha 
Ser..  14.  22  n.2.  23-0.  371.  308.  361.  622  E.  Coast  Ser.,  62,  65, 
-  103-4.  117-8.  163.  165.  173.  413,  463.  465,  400.  522.  533  pro* 

motion.  402-3,  408-0.  415—6: — Domestic,  418.  ’. 

Classification  of  laDd,  B.  242,  272,  280.  '  ? 

Claudius.  Tbos.  (  1816-63  ),  civ.  asst.  Topo.  I  IT.  480  ).  171,  172  n.5, 
176.428.431,464.  *  ..  '.l  <;  /  r-  1 

Clerical  cat..  166.  330.  340.  S52-3,  350..  -  •  .  .  *  -  _ 

Clcrke,  Capt.  Augustus  Jonathan  (  d.  1858  ),  11.,  ConoUy,  (  81/700  ), 
493  n.6. 

Climate  Bengal.  452.  635  Dry,  462  Healthy.  180.  220,  365-6, 
368  Humid,  65.  107.  452,  454  : — Injurious  to  recordi,  326  : — 
Local.  26.  31.08.  378.  396.  448  Pestilential,  27.  29.  173.  278. 
366-7.  457.  462-3,  467.  490.  510.  527  :—  Unhealthy.  116.  168-9. 
177.  1 96,  213.  305.  373,  375,386.411.420,  445.438.  532  ;  r.  Assam  : 
Calcutta  ;  Mssri. ;  Sind. 

Clinometer,  xv.  4. 

Clive,  Robt.  Lord  (  1724-84  );  Govt.  Bengal  1765-7  ;  DNB. ;  DIB.,  xiii 
Clocks  : — Basevi  Memorial,  491  : — Tidal,  74. 

Clothing  : — 32.  223..  261,  270.  464,  466,  474  washing.  448  MiL 
Dept..  501. 

Clouds.  15.  25.  61.  58-9.  83-4.  88.  130.  132,  207,  221,  223-4.  229,  231, 
493.  514,  541  ;  v.  Fog;  Mist. 

Clubs.  London  : — Athenaeum,  rii,  324.  641-2  : — Oriental,  502  n.7,  v. 

East  India.  ; 

Coal  142-3,  145,  324.  513,  523  beds.  142.  526  mines,  15.  23. 
Coast : — Ganjam.  462  :— Indian  62.  69-70,’  307  Orissa.  22-3.  27-8. 

173—4.  467,  504,  526  : — west,  567,  490  ;  c.  Coromandel  ;  Cutcb. 
Coastal  Charts  : — Arakan.  195  :—~Orissa,  28.  173—4 ,  176.  l 
Coast-line.  svy.  vi.  xiii.  173-4,: — Mar.  Svys.,  vi.  ix. 

Cocos  Is.,  N.  of  Andamans,  416,  519. 

Coffee  to  drink.  459  : — plantations.  280. 

Coimbatore,  B.  India,  179—80.  542: — Maps,  180: — Rev.  Svy..  230 
503  ;  pi.  28. 

Coliba.  Bombay.  73; — Obsy.,  70.  139  Rev  Svy.,  498  n.5  ;  pi.  11 
v.  Astr. 

Colby.  M.  Gen.  Thos.  Fredk.  (  1784-1852),  Rx.  [  rv,  480  1  ;  DO.  05 
1320-47.  FRS.,  DNB. ;  ConoUy  (  14/314  ):  204,  44.  358,  339,  523 
Cold  223.  510  Catarrh.  543  Weather.  6.  118;  225.  233.  365.  453 
464.  505.  512.  523-9,  643: — or  Winter  Season.  36.  389.  423,  42S. 
488.  499. 

Cole,  Win.  Hammond  (  1837-1917  ).  ha.,  Camb. ;  mathn.  ;  arrd.  India, 
1862  : — 0TS.,  1867-92  ;  Comp.  Office,  DDn.  ;  mss.  ;  602. 
Colebrooke  Henry  Thos.  (  1765-1837  ).  BCS.  [  n.  386  ].  FRS.  ;  DNB. ; 

.  DIB.  ;  v,  65.  81  :— Lt.-CoL  Robt.  Hyde  (  1762/3-1308  ).  Ben.  Inf. 

(  n.  386-91  ),  t,  81.  494: — Robt.  Byde.  junr.  (  1827-49  ),  his 
.  g.  son.  494. 

Collections,  scientific.  142-S,  146.  526-7.  530. 

Collectors  : — of  Dists.  : — Bengal,  242.  247,  299.  476,  543  : — Bombay, 

;  391  Asst.,  398.  630  Madras.  27  .  464  nwt..  276.  305. 

313.  434,  442  : — Sind.  277  : — Revenue.  260-1  ;  c.  Deputy. 

Colleges,  Indian,  344  : — Military,  508  ;  v.  Addiscombe  ;  Sandhurst. 
Colour: — for  Maps,  by  hand.  194.  306,  324-5: — Printing,  v.  Litbo. ; 

Postage  Stamps.  ,  *'  % 

CoJqnboun.  James  Andrew  Sutherland  (  b.  1839  )  ;  Ben.-  Art.-  1858- 
95  ;  192.  .  ► 

Commander  : — Army,  in  Burma,  384  In-Chief India,  189,  274, 
635.  V  _  ,  • 

Commerce,  185.  239.  ,  * 

Commissariat Dept.,  371-4.  430,  483-4  organization.  236,  466. 
Commissary,  372,  374  : — Gen_.  339  : — Assts..  465-6,  499,  601. 
Commissioner : — Asst.,  197.  242.  285.  477,  491,  515  n.l  : — Chief: — 
Assam,  461,  4  70  : — Oudh,  263  : — Pegu.  195-7,  384.  498  : — Punjab, 
211.  221.  228,  269  n.3.  272  n.S,  285.  376.  476,  485.  539  ;  v.  Deputy . 
Commissioners  : — Bengal.  242,  251,  254.  257.  294.  322.  350,470. 
529  Cuttack  A  Sambalpnr.  173.  176,  377,  427.  463.  477.  483 
Calcutta  Improvement.  181-2  : — fJRp.,  305  : — Punjab.  200,  204, 
209,  456,  471.  477,  480,  517,  524  Rev.  Svy.  A  Settlmt..  Bombay, 
488.  498  : — Sind,  193,  277-8  : — Tenasserim,  425  ;  r.  Revenue. 
Committee  Coal  A  Mineral  Resources.  142: — Depll..  96,  502: — 
Pegu  Svy..  498  : — Health.  465-6  : — Svy.,  of  1905,  xv. 

Commons.  House  of,  London,  307,  845  n.6. 

Commonwealth  Relations  Office,  London,  (  cro  ).  324.  •  ; 

Communications,  204.  483. 

Compass  : — Bearings,  104,  216  : — pocket,  187,  448,  495  : — with  Plane- 
table,  288  Prismatic,  185.  208.  215.  255.  260,  277,  640  ^pro¬ 
tracting,  Bengal],  299  : — Schmalcalder,  187  : — Svy.  by,  6,  187, 

3  90,  105.  278,  302. 

Compensation  : — Bars,  Colby,  20,  97,  158  : — Payment : — by  *urvra., 
24.  476,  477-8  -to  Survrs..  35.  413.  420.  507  or  Errors,  130. 
Compilation  : — Geographical.  113,  120,  239,  317,  353  ;  r.  Map. 
Compilers,  dmn.,  327,  342,  353-4. 

Compounder,  medical,  457. 

Computations  : — attested  A  compared.  122,  354  GTS.  : — fd.  units, 
xiv.  10,  19.  91.  120,  122,  126-7,  225.  344.  301.  309-70,  380-3, 
409.  613,  519,  521.  625.  630  : — Geodetic,  xlv  30.  101,  321-9,  341-4, 
365.  410,  417,  601,  616.  620-2.  623.  640  Rev.  Svy.  traverses, 

•  396-7,  235,  244,  266.  278.  293.  304-6.  360.  438.  601-2.  621 
..  Topo.  Svys. ,  368-9.  172.  210,  215-4.  22fl.  228.  282.  285-6,  290, 
292,  368,  865  : — Sdow  peak  obsns.  ;  t-page,  17,  65,  82.  85.  89-95, 
128.  343.  417,  423,  424-6,  440,  448,  501-2.  519  ;  v.  Or.  Arc. 
Computer  ;  Chief.  10,  64,  67.  621-2  with  fd.  Office.  122,  308.  341, 

.  _  SM:— at  Calcutta,  00-3.  121-8.  135.  140.  163.  284.  323.  341.  343-4. 

-  862.  354-6,  404.  446.  523,  630,  637  Depy.,  128.  356.  402.  <14. 
.Computers  ;  OTS.  staff.  123,  127-8.  140,  211,  341.  344.  351.  354-6.  360. 

>  372,  878.  427.  621  : — Offrs.  A  Assts..  90.  866.  402.  415.  417, 
601  : — Rev.  Svy.,  280,  436,  451  : — Training  of,  344. 

Computing  Office: — Calcutta,  xlv.  121-4,  127-8,  139.  338.  341.  344. 
351-2,  446.  621-2.  636  DDn.,  90-1,  93,  128.  225.  341,  343-4, 
417,  601-3.  621-2. 

t Conference.  Rev.  8vy.  ; — AllahAbfld,  1833,  398  ; — Bombay,  1847,  276, 


Congregated  Maps,  Rev.  Bvy. : — Fields.  293; — Tillage*,  243,  273, 
298.. 806-6. 

Conner,  Peter  Eyre  (  1789-1821  )  ;  Mad.  Inf.  (  m.  *33  j,  280,  421. 
Conservancy  Dept.,  Calcutta,  183.  250.  .  .  •  -  .  *  • 

Constitution,  phyaical,  368,  424-6.  .  ■.  ---  . 

Consumption,  or  tuberculosis,  422.  •  * 

Contingent: — Advances.  363: — Alices.,  278,  398: — Bills,  138,  218. 
290,  320.  323,  346.  350.  S54.  301-3,  400,  430,  478  Charges,  164. 

302,  365  : — Expenses,  149,  105-0,  278  : — SG.’s  counter-signature, 

342.  346,  362-3.  « 

Contours.  4.  67-8,  290: — by  Rev.  SurvTs.,  119.  262. 

Contract  : — for  k  hat  rah  svy.,  263,  300.  451  Svy.  A  contgt.  Alices., 
346,  361.  375,  S9S  : — for  tower  building,  110. 

Control  Geogl.  v.  OTS.;  Prof.;  Rev.  Svys.  ;  ...  ; 

Controller  of  Rev.  Svys.,  Bengal,  242,  247.  _■ 

Conventional  signs,  291,  321. 

Conyngham,  CoL  Sir  Gerald  Ponsonby  Lenox-{  1860-1956  ),  BT8., 
1912-21  ;  portrait.  Otod.  Rep..  J.  1922-5;  Kt..  1919.  FRS.,  1918* 
Nature,  198,  Dec.  1956  (  1211-2  )  ;  Conolly  (  61/1802  ) ;  533-4. 
Coocb  Beb&r,  N.  Bengal.  29-31.  243.  240,  369,  435.  476,  619  ;  pis.  1,  3, 
10.  28. 

Cooke.  Thos.  (  1807-48  ).  lnst.-maker  l  IV,  280  ).  nus..  Ency  Brit., 
358  ...... 

Cooking  of  Food.  459.  463,  460.  474  Cook.  367,  411. 

Coolies;  30,  32,  39.  172,  213.261,  362,  377,  400.455.468.  476-7. 
480,  v.  labourers. 

Coo  m  be.  Dr.  Andrew,  (  1797-1847  )  auth.  of  Phytiolopy  of  Dip  ext  ion  ; 

pub.  Edinburgh,  10  edns.  1835-60,  459.  •*  _ 

Coouoor,  Nilgiri  Hills,  542. 

Cooper,  A.,  civ.  Asst.  Topo.  19&-9,  425.  431,  440. 

Co-operation  : — DSG.  A  Rev.  Bd..  351  : — qts.  A  Rev.  Svy..  272, 
296: — Rev.  Survrs.  A  Itev.  Staff,  263,  271.  293.  301. 

Co-ordinates  Rectangular,  180,  295,  297-8.;  r.  Geogl.  positions. 

Coorg,  B.  India,  Atlas  Sheet  No.  43  ;  vii.  331  :  pis.  19,  28. 

Copper,  142,  144  Plates,  engraving.  181,  320,  322,  328,  334-5, 
540: — Sulphate,  288  n.5. 

Copyright  in  Maps,  323-4,  326. 

Corbett,  Sir  Geoffrey  Latham  (  1881-1937  ),  ICS.,  1904-34,  XJ3Z.  ;  ciz.  ; 

Joint  Founder  of  Himalayan  Club.  1927,  188. 

Corfield,  Wilmot,  (  1859-1919  )  philatelist.  FR  Pb  s.,  1899,  335. 

Cornelius,  John  (  1802/3-79  ).  dmn.  [  rv,  481  j,  341,  343,  359  : — Waiter 
John,  his  sod  (  1849-1931  ),  dv.  asst.  Trig..  343.  359. 

Coromandel  Coast,  vi,  45.  285. 

Correspondence,  121,  160.  257,  532  :— disrespecful,  393-5.412,  496-7, 
497-8,  530-1  : — Fd.  Office.  343  : — half-margin.  344  : — submitted  to 
Govt.,  395,  497-8  SG.'s.  xii.  341.  344-6.  362,  367.  392-6  :— 
Staff.  341  SGO..  Calcutta.  352-3. 

CosaimbazAr.  Bengal,  477  : — River,  372  n.2. 

Costs  Rev.  Svy..  294  Topo.  Svy..  189.  198  Rates.  IS 8.  197-8, 
206,  214.  243.  247,  250-1.  278.  280.  282.  289,  294.  366. 

Coundl  of  Irniia,  London,  511. 

Cowre.  Herbert  McCaliy  (  1873-1925  ).  RZ..  8.  or  1.  1898-1925.  Otod. 
Rep.  m  (  1  ).  96.  137. 

Cow  :— -dung.  fuel.  234.  236  : — herds,  470  : — milch.,  364. 

Crane,  hoisting,  53,  106. 

Crawford.  Cbas.  (  1760-1836  ),  Ben.  Inf.  T  D.  392-3  I  SG.,  Bengal 
1813-5  ;  81-2,  91-2,  318  James  Henry  Graham  (1812-60). 
Bo.  Engrs.  ;  Conolly  (  105/87  )  ;  SZ.  RJwya.,  1855,  10  Cal.  (  154  )  ; 
193  n.4,  495. 

Creeks.  2.  25.  29.  174,  197.  519  -tidal.  25.  29.  104,  174.  265.  283. 
468.  526  Irrawaddy  Delta,  196. 

Cribble.  Sgt.  H.J.  ( b.  1812-3).  BeD.  Eur.  Art.  1838-58;  from 
England.  24-8-33  ;  asst.  kj.  Maker,  148,  154.  164-5.  358.  360. 
Crommelin,  James  Arden  (  1801-93  ) ;  Ben.  Engrs.  (  m.  43s  J  ;  ConoUy 
(  86-123  )  ;  186,  497. 

Ctoss  Staff,  rev.  ivy.,  268,  270,  297. 

Crossley,  W’m.,  Sgt.  rz.,  331  n.6. 

Crosthwait,  Herbert  Lelnnd  (  1887-1939  ),  RZ.,  BTS..  1921-3  ;  CIS.  ; 

ConoUy  <  69/2030  )  :  Otod.  Rep.,  Il(  1  >  ;  137. 

Crow,  Michael,  senr.  (  d.  1846/7  ),  Dep.  Collr.  Bengal  (  rv,  igz  ),  181, 
241,  249-50  : — junr.,  his  son.  181.  249. 

Cuddapah.  8.  India.  250.  494-6.;  pi.  28. 

Cultivated  land.  170,  173,  179,188,  214.  218.243,206,279,  293-4, 
301.  ■ 

Cultivation  : — land  culturable.  8.  265.  279-80,  301  : — uncultivated, 
170  Umits  survd.,  6,  201.  21 3.  218,  209,  278-9,  252  .-—riverain 
257  scanty.  30.  40.  244,  204,  272.  608  spread  of  268. 
Cultivators,  or  r-yoLt,  27.  272,  279,  292-3,  499. 

Cunningham.  Sir  Alex.  (1814-93),  Ben.  EDgrs.  (  iv,  428);  KCiz.; 
DNB.  .  DIB.,  CoDolly  (  88/178  );  x.  186-7,  200,  220,  240,  618. 
631,  530  : — Alex.  Cbas.  (  1833-86  )  ;  civ.  aaat.  Trig.  A  600., 
26  n.4.  352,  359. 

Curry  A  Rice,  xxv,  366  n.3  : — Curry.  400. 

Curvature  of  Earth.  02,  76,  102.  105. 

Customs  : — Tax  Dept.,  430.  438.  440.  442,  643  : — or  Habits,  40. 

Cutch  v  : — Coast.  64.  67-60.  141.  146,  400,  470  : — Coast  Ser.,  64,  69- 
60  : — Gulf  or.  72  Rann  of,  39-41.  68-60,  66,  ©8.  102,  340,  407. 
518:— Trgn.,  500.  518  ;  pis.  1.  3.  6.  28. 

Cuttack.  Orissa  Cantonments.  26-7,  104.  168-70,  184,  370-1,  3 77- 
8.  407.  429.  463,  405.  483,  620,  620-7.  632^-3  Collr..  174 
Ptat..  22.  296.  380,  477  Mgte.  304  Maps.  311: — Obay., 

370  :  — RAja.  174  Recess  Qn..  178.  364.  370.  495-6  Rev.  9vv..  r 

303.  397  ;  pU.  1.  3.  4.  10.  28  ;  v.  Oriaaa  Trib.  MahAl*. 

Cyclometer,  160.  '  ‘  - - 

Dacca,  253: — CaDts..  31,  372-3.  483  .—City  ivy..  252: — Climate. 
<36  : — Maps,  312  ;  pis.  1,  3,  4.  16.  28  : — Reoeas  Qra.,  29,  369,  438. 
484.  496  :—  Rev.  Svy..  0.  243.  254.  294,  434.  482.  543. 

Da  Costa,  Joseph  (  b.  1814/6  ),  civ.  aaat.  Bo.  Trig.  (  rv.  386  J,  64-6. 
67-00.  74.  103.  409.  418. 

dafadar,  77,  1&8.  222  d.6.  220.  371.  454-6.  460.  . 

dafiri.  office  attendant.  352. 

dAph,  [  tv,  180  n.7  )  field  partition,  461. 
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dAk,  or  post,  *0  SAsngi.  or  parcels  port,  1*4,  862: — bungalow, 'or 
rt«l  bpuM,  228-4,240 : — travel  by,  887,  871-2,  488,  409: — 
Palanquin,  532  :—Kunnen,  527  J  v.  Carriage.  ■  .  v 

Dalhouale  Punjab  hl)la.  278,  608  ;  pla.  1,  28  : — Lord  ;  Jamei  Andrew 
Broun  Ramsay  (1812—60)-,  10th  Kail,  cr.  Majqnesa  1849  ;  oo. 
1847-66  :  Burke  (  681  ) ;  DNB.  •  DIB. ;  404.  .  ■.  i  .  .. 

Daly,  Bobt.  (  d.  1862  ),  dr.  aast  Topo.,  170  n.4,  422,  428,  481.  u>:::  .  - 
Daman-1-koh,  BlhAr.  [m,  117  )  264-6,  806,  629.  - •  ...  ...  : 

Lamar  glda,  nr.  Bldlr,  Bdbd. ;  66-7,  72,  124,  187  pi.  8,  -.  >•-  ._l5* 
Dampler,  Wm.  (  1798-1861  ),  Dos.  |  m,  14S-3  ).  249.  - 
Lances  A  Dancing  girls.  141,  608.  *•  .■  ;.  . . 

LaDdy.  dfiooli,  or  fhampin,  10,  149,  871,  4  29-30,  488,  £42: — Alice* 
430  ;  e.  PalaDquln.  ... 

dung,  or  rough  country,  461,  467. 

Dangerfleld, Fredk.  (  17B9-1828  ).  Bo.  InT.  I  n.  435-6  5.  196. 

Dangers  on  svy„  216,  210,  610. 

LanleU.  Alex.  (  1812/8-66  ),  dy.  aaat.  Bex.  [  IT.  481  ],  181,  183  tl4, 
849.852.860,436.  440. 
darbir,  or  Bute  Council,  481,  606,  616.  643. 

Darxii,  of  GUgit.  240-  - 

Darjeeling.  Elkkim,  4.  16.  19-20,  29-30,  66,  83,  86-6.  91.  94-6.  137, 
145,  186,  336,  368-9,  393,  434,  453,  461,  489.  610-20,  529, 

642  : — Civ.  8upt„  186,  478  :— Recess.  29-30,  246,  619.  541  :— Rey. 
Svy.,  83,  186,  255.  629  :— Sketch,  629  Tea  svy..  441  :— Topo. 
-Svy.,  1882-6.  428,  432  : — SO.'s  Trgn.  1847  ;  29.  65,  83,  05-6,  01-2, 
118  186.  841,  641-2  : — ’Waste  Lands  svy.,  1872.  605,  336-7,  841, 
610,  521.  623. 

Lavey  : — Richolaa  Tboa.  (  b.  1823  ),  243, -254,  294,  864,433  both 
civ.  east.  ReT. : — Wm.,  hla  bro.  (  b.  1827/8  ),  440. 

David,  Cbaa.  (  b.  1827/8  ),  cIt.  asst.  Rev.,  433,  440.  • 

Davidson,  Sir  David  (  1811-1900),  Bo.  Inf.  (it,  41?].  SCB.,  1897  ; 
275-6,  398.  401,  435,  440,  488  : — Wm.,  his  bro.  (  b.  1827-8  ),  dv. 
aast.  Bo.  ReT.,  248,  433,  440. 

Davies.  Sir  Robt.  Henry  (  1824-1902  ),  BOS. ;  KCEI.  1874  ;  DIB  ;  LG. 
/Punjab,  1871-7,  302  n.S. 

Davison.  Lieut.  Tbos„  arrd.  India  with  HR.  84th  Pt.,-pr.  Capt.  7-7-45, 
Sind.  Rev.  Svy.  1843-4  ,  4  94.  --  -  t 

Dean  A  Sons.  A  Straker,  makera  of  printing  machines,  London. 
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Deaths  OTB. :— Mil.  Offrs.,  2,  10,  12,  19-20,  43,  83,  186,  336,  379- 

80.  383,  385,  483,  491,  493,  641  :— dv.  Offrs.  A  Assts.,  16  ,  228, 
342-3,  414-8,  435,  448.  608,  511,  518  :— Followers,  14,  16,  17,  26, 
28,  453,  456,  480-2.  463,  466,  610  TOPO.  :— Mil.  Offrs.,  4,  167, 
215,  385.  462,  500,  513  :— civ,  assts.,  170,  173,  178,  211,  422,  425, 
428,  618  : — Followers,  367.  463,  489: — BBT.  Err.: — Mil  Offrs., 
270,  483,  492.  494,  497,  600,  504,  631,  638-9:— dv.  offrs.,  A  assts* 
6  248,  271,  433-6,  438-9.  483,  644  : — Followers.  236,  278  : — SQO- 
S53—4  ,  453,  463  : — Domeatic,  395,  495,  604,  626,  £34,  656.*— 
F.acorte,  18.  -  ■ 

Tie  Brett,  M.  Gen.  Harry  (  b.  1834  ),  Ben.  Inf.,  Ens.  1853  ;  with  OIS. 

for  Kashmir  Svy.,  recess  months,  1861-2:  606.  •  *  —  ■ 

Debts,  412.  438. 443.  453,  489.  632.  ■  ■  "»  -  ■  ■ 

Deccan,  2,  S,  54-5,101,267,  600  :— MapB,  vti,  191  :— Rev.  Svy.,  275, 
277-8,  293.  398,  488,  495,  498.  600.  621,  523  :— Topo.  8vy., 
191,  200,  530  :— Trim.,  101.  • 

Decimal  Coinage,  627. 

Deer  A  Antelopes,  235,  467. 

Deesa,  RAjputAna,  S8-40,  504,  518  ;  pla.l,  3,  28. 

De  Filrppi,  Cavalier  Filippi  (  1889-1938  ),  anth.  A  mouDtaiDeer ;  Kent.; 


240,  506. 

Deflection  of  Plumb-line,  XT,  86,  88,  92—4,  98,  124,  132-7,  234,  155, 
620-1,  630;  r.  Attraction. 

Degree  length  of,  123,  191,  208,  289  ;  f.  Figure  of  Earth. 

Degree  Sheets,  1-inch  Maps: — 7 rw.  HlmAlaya,  310-1,  318-9.  342  ;  pL 
6:— of  1905,  311. 

De  Hone,  lilho-printer,  357,  360. 

Dehra  Dun  (  DDn. ),  kw?.,  xiv.  2.  6,  19,  37,  67.  69,  133-6.  140,  150, 
371  482: — Diet.  483  :— Dun  Valley,  207,  619  :— Fd.  Party  Hdqra. 
11-2  46,  50,  122,  213,  225,  237-8,  343,  352  n.3,  S6&-71.  409,  488, 
606  ’610,  512-3,  538,  642: — SG.'e  Fd.  Bdqr,,  36.  42.  78,  121. 
169  213,266,336-8.  341,  846,  352.  380,410.415,  417,  621:— 
Printing  Off.,  123,  129,  141,  331,  502 :— OTS.  Hdqrs.,  9.  496, 
602-3  :— Hblory,  v  :— Fremiaea,  138.  841  n.2,  491  : — Residences, 
341  n2  510: — Maps.  610  n.S: — Latitude,  133-6,  136: — Topo. 
Svy.,  638  :— Rev.  Svy..  1847-8.  263  ;  pis.  ID,  S  ;  rv,  17 ;  t,  8  ;  e. 
Cemetery  ;  Obey. :  Comp. :  DO.  ;  Supt. 

IDe  La  Rue  A  Co.,  printers,  London  ;  Thos.  (  1793-1866  ),  printer 
from  Guernsey;  334  n.4. 

JDelhi  60  :— Ancient  Cities,  324  :— City  Svy.,  6,  265  :— Diat.  Svy.  A 
Map  265  ,  324  King  of.  264  : — Quit  MlnAr.  265  :— Rev.  Svy., 
219  2  68-9  .  264-6  ,  4  3  3  ,  451,  4  9  4  ,  608  Ridge,  265  :— Siege  A 
Capture.  1857,  1,  229,  444,  482-3,  485,  493,  497,  600.  615,  528, 
634  539  —St.  James'  Ctl..  492,  494.  498. 

De  Free,  Gen.  Hugo  (  1870-1943  ),  BJt.  ;  Comdl.  ERA.,  1926-80 ; 
495-6  » 

Deosal  naira.  BalUslAn.  89,  226-7,  229,  232,  235,  286,485  493. 

De  Penning.  Joshua  (  1784-1845  ),  Ch.  Compr.  I  IT,  430-1  ].  121,  127, 
103  323  354  £>22 

Departmental  :  Orders,  A  Circulars  :-^Svy.,  63-5,  112,  117  119-21, 
127  -—pub  Papers  A  Tablea,  137,  622  :— Rules  A  usage.  386,  630. 
Deputy Collectors.  6.  183.  193,  242.  244  ,  246-8  251.  271  294. 

299  SOI,  403,  414.  443: — Cmnrs.,  47,  201,  243.  264.  209,  2.1. 
322  474,  480.  492  Mgtes.,  181  :— Supt.,  E  of  1..  353,  414. 
Deputy  Sum.  Gen.  (  DSG. ) SOO.  Calcutta  xlv  xv,  1  6  8-9.  23. 
V  C7  69.  79.  88.  91,  136-40,  142,  151-2.  159,  162-4,  166,  169.  179, 
183-4  209.  840,  8  4  8-61,  336  ,  3  3  8-9  .  344  ,  3  4  6,  358  ,  3  6  7  ,  4  S5,  622, 
636-7  621-2.  627  :— Allocs..  164  .  848  :— Mil  Rank,  339,349:— 
Charge  of  Maps,  295.  S23-6.  357.  637  :— Postage  itamps.  332.  334, 
;  357  537  :— Supt.  Rev.  Svys.,  218,  241. 243,  245-7.  256.  264  ,  266, 

269-70  295  ,  305,  SIS,  334,  336,  846.  848-61,  865,  895-7.  451,  491. 
499,  625,  628-9.  636-7,  639  : — ch.  Topo.  Parties.  143.  348-9,  477. 
627  :— DSG..  Topo.  428,  496.  637:— Trig.  XT.  600,  502.  639  n.1. 
Deputy  Sum.  Gen. : — Bombay,  xiii.  391  : — Madras,  xlU.  177,  819,  380. 
Dcra  Fateh Rjbln.  m.,  47-8,  217,  219  ;  pla.  1 , 6,  28. 


Khln'  ri<y"  77”80-  217.  21°-  27‘.  840;  pla. X'»  i 

Dera  Ismail  KhAn,  jnrr..  47-8,  76.  78-80.  146,  216-7/3 i 9" ’  ■ 
.476;  pis..  1,  8.  £,  16.-28.  ;!.<  •  ......  _  J i:  '  f1 

DersJSt,  m„  4,  47-8,  210,  216-8,  285.  476  :— Depy.  Oomnr  492-^ 
Johnstone-*  Svy.,  274.  817,  831,  364,  397-8,  400.  451  £08  £2a  - 

pl.  16.  .1*  -  .  .V .  2  n  ,•  ,,  c,"i  . q  .  1 

Desert  country,  Lpage,  406  :— Punjab  A  K.RAJpntAna  :  "Great  Podii’  . 
Desert".  3,  7.  27,  38-41,  46,  63,  63.  98,  111,  212,  273-Airj 
340  : — fi.  RAjputAna  A  Sind, "The  Little  Desert”,  2  31  40  97  inn’ 
192,  279,  879.  416,  438.  467,  632 :— Upper  Sind.  100.  £79>;~ “-4  • 
Deslderi,  FaUitr  Ippolito  (  1684-1733  ),  bj.,  f  I  :  88  n.14  ]  220  240  612. 

De  Souza,  Angelo  (  b.  1837  ),  dv.  aast.  Trig..  82-3,  418.  422: — Pranda 
dv.  asst.  Bo.  Rev*  444.  •-  -•>  .  - 

Devadlianga.  legendary  FV_.  EepU.  95,  602."  -.7." 

Deveria.  Jules,  dv.  asst.  Rev.,  SO  n.4,  81,  418,  440,  46L'.:  .7  -i,~t  -  'c  . 
Devi  Bingh,  or  Kuroaun  [  n,  4ji  ].  628.  -  .  ».  J,  i/.TTp  -  C* 

Dew.  438,  459,  464.  -•  ..  ,:i7.  "rtl-fr 

dba nean,  from  HazArfbAgb.  362,  454.  -4  H 

DhArwlr.  Deccan.  8RC.,  371 ;— Rev.  Svy*  276,  398.  400-1  -  nL*  rg  . 

Dbanligiri  Pk.,  26,795  ft.  [  n.  87  my  ],  Hepll.  65.  Bl,  Rl-2;  pR.*, 

4 ,  28 .  — — . , —  —  ,  ■—  . 

Dholpur,  BAJpnlAna.  190,  438  ;  pla.  1,  5,28.  -  7  ‘  .17  .70  c*  . 

Diamond  Harbour,  Booghly  B..  15.  24,  140.  248  ;  pla  l;  28.7^'—"'  • 

Dickens,  Lt.-Gen.  Craven  Hlideslry  (  1822-1900  ).  Den.  Jkrl_ -CBL-  ' 

Who  Was  Whc  ;  276,  £95,  376,  899.  - c;  rrSr:  .  " 

Digha  GhAt  A  Castle,  nr.  Dinapore,  BlhAr,  18,  17.  126  S36.R68  a  *  - 
341,611,621.  •  ...  -  ivi  -7* 

DinAJpnr,  Bengal,  Rev.  Bvy.,  248,  246,  251.  814.  *98,  4*4.  *36.  Kan 
525,  528  ;  pis.  3,3,  4,  16.  28.  *-  ^  i  .  a-Cli . 

Dinapore,  BiliAr,  IS,  20,  122,  SS6-7,  368-70,  372,  Ell.  621-  pla  1.28 

Dir,  KWT.,  481.  6S8.  .  _ ._»n  a 

Directors,  Court  of,  352,  SS6,  £27: — orders  cm  -  errs  rcL  T%  2.  7tt 
72,  120,  126,  135,  139,  142,  144,  386,  195,  845,  604  *_ kapa.  X8L  ' 
S0P-10,  317,  321,  326-7  : — Personnel.  336,  838-9,240  SsX  866,— 

•  SS2-S,  402,  404  ,  504  ,  626,  680,  6S7  :— Prof.  Reoorda,  18?  _ 

807: — Rev.  Bvys.,  179,  276,  838,  891  : — Salariea;  886:-— Tooo. 
Svys.,  281,  289.  •  .  .-.*:*  .*  6  ’wV 

Discipline,  393.  412,  437.  471,  Ml.  -  rv  r.  .jtnrS-nisi&iV. 

Discharge  : — SGO.,  354  : — gts.,  412,  4S9,  4*6,  453  : — MUltarT,  6*0 1—  “ 

Rev.  Svys.,  4SS-4,  443,  451 :— Topo*  6*4 . -  *>.  -o: . .-.  - 

Divcrepandes  : — bdy.,  271  :— Topo.  rvya,  178  ;  a.  Erraa^  fej  3. 

Diseases.  456,  458,  610;  «.  Dl-bealth,  «■-' - - 

Disguise,  494,  628,  •  '  J  - - ;  e*4  "el 

Dlamlasal,  £71,  299,  415.  440-2,444  ,  448.  ■  ”  evXs , ■  - .5Si4 

Disputes  :— ’ Depth,  590-6,  496-7,  622,  6*0- 1: — with  -rfflagerv  *77,  471,  : 

-497  Boundary,  r  t-  ~ — "v- .  w*  •  «.?*■  .->•  ,  as-  *"v  .K)  r  ' 

DiaraelL  Benjamin.  Irl  Ear]  of  BeaoorwBeld  1 1804-811  Tiime  Rise*  * 

Gt.  Britain.  490-1.  -■  — 

Dlatrict  or  XUIaX: — Hdqrs*  368,  483,? — Borodartea.  388,  24 3,  m, < 
256-7,  814  Mapa.  £61.  *89,  277,  •*96,  *06,  RIO,  *1*-*,  ll*-«0,Cr 
823—6,  "*87  : — Officials.  *45.  *47,  *80,  *10,  *£*,  47«-T>-*4T.--. 
Svys. ,-xll  849,  4*6--gJ  —  v  — .v-  ;  .  *  as:  .rr.  f 

Districts  : — c/  Bengal.  *42,  255  b — of  Irxdla  *46  ! — irwr*  *88, 313-4  >-k  ■ 
Punjab.  £62.  877  :  pL  16  ;  «.  British  :  Maps.  -C,  u-v rr,  --rr a  -y 
Disturbanoee.  £8.  82,  35,  166,  179,  271.  *63,  470-4.  7*4  •  a.llrtt*y/V  - 
Dlu  1.,  KAthiAwlr.  Portugueae,  87,  74  ;  pla.  1*  3.  *8.  -  ‘  eo*  c” 

Divisions  : — Admin  ,  £41  : — Rev.  Bry.  units,  14*  ;  «.  OvadaaUauM.''''- 
dimdn,  or  Minister,  188,  232,  476.  *  -  -  '  * .  MK-  OV: 

Dixon,  Lt.-Col.  Chas.  Geo.  (  1791-1857  ),  Ben.  Art*  "Hodacc.TI  (  64—3  A, 
'191.  •  ...  - -  - 


do&bt  : — Ganges— Jumna,  105  : — Punjab.  62-3,  66,  2D0  ;  T.  Bari,  JmL. 

JuUuDdur.  Rechna,  Blnd-Sagar  :  pl.  16,  .  , 

Doctors,  508,  6)8  :— Indian,  with  fd.  party,  16,  24-6,  244,  36L  *64-4, 
464.  457,  460-1,  466  : — European,  496  ;  e.  Apotrwicary  ;  Burgrcai. 
Dodswortb,  Wm.  Thompson  (  1892/6-72  ),  canal  rum.  [rv,  397  J.  164, 
261,  263,  • 

DogB,  domestic,  224,  478.  ■  *’  -a-'  .  ” 

Dograa,  of  Jammu,  1,  141,  220.  "  ■■  / 

DolloDd,  Geo.  (  1774-1852  )  A  family  I  HI.  52a  J,  fcoab-lnakeirs,  44  4,  . 

166,168.857.  -  ‘ 

Donnelly,  Alex.  Watt.  (  1857-78  ),  *7  if,  4)8:— Edw.  Theophlln*, 
his  bro.,  47  n.2,  51-2,  419.  both  dv.  aast.  Trig.  -  -  ..  .. 

Dost  Muhd.  KhiD  (  1793-1863  ).  Amir.  AfghAnisUn  (  rv.  sail  448. 
Douglas.  John  C.  (  d.  1857  ).  dv.  asst.  Trig.,  222-4,  226-9.  282-3.  404,  . 
419,  514.  ■  •  .......... 

Drainage  : — Natural,  258,  282.  289: — rry.  A  mapping.  6.  74.  *82. 

254,  265,  267,  830  :— Artificial.  68.  145,  182-3.  £45.  258,  3*0. 

DrAs,  LadAkh  Fort,  187,  227,  489  :— Paaa,  607  River,  187.  £17, 
232-3,  235,  606,  513  ;  pla.  6.  18.  -  •  -  "v  -  ■■' 

Draughtsman: — Chief,  Calcutta,  82,  291,  316,  820,  342—8,863,  428, 
486:— Bead.  DDn.  A  61mla,  23B.  407-8,  486,  482  :— to  OX* 
Bombay.  450: — Kiral,  ColAba.  73.  -  ■■  >■  - 

Draughtsmanship.  121,  170-1,  176.  178,  320,  843,  421,  428  4.  4*7. 

449,489,494,496,601.626,629.  ’  . . ' 

Draughtsmen  (  dmn  ) :— Calcnlta.  816.  841,  352—4,  859-60,  428.*— 
Indian.  146,  172,320,  543.355-4.360,446-7.  458  Temporary, 
320.  323  :— Skilled.  4.  9.  209.  211-2-S,  282,  285,  289.  291.  *89-9. 
397,  405,  414,  424,  427.  488-7.  446  ,  489  ,  496  .  531,  655  r— Rev. 
Bvy.,  280.  565  :— Topo.  Partlea.  169  ,  2  1  2.  271.  853,  *87,  414, 

-  421-2,  426-7,  450.  446  :— Hlll-drawlng,  176,  427: — XJtbo-drawtng. 

326-8.  -  •  ••  _ 

•Drawing  : — Offices,  Calcutta,  xlv,  9,  291,  807,  809,  314,  319-20,  *27, 
858  349,  855-4,  404,  414.  421,  428.  656  :— DDn.,  D.  £08  £25. 
238-9,  518.  342-5.  353.  370,  428.  436  : — with  Govt.  Utho.  Pro*. 
Calcutta.  325-7,  370  Tables.  352: — with  Topo.  P artier,  176. 
290,  641: — Specimens,  176,  291,  320: — Criticism.  354.  626  :  r.  Mar 
Drew,  Predk.  (  1836-91  ),  Geol.  8vy..  1856;  TOE.;  1858  ;  KaahnA 
Oort.  Service.  1862-72  ;  PA'B.  ;  DIB.  ;  240,  60S.  -  •  . 

Drowning,  drath  by,  423,  439,  443,  494,  497-8,  624.  --  / 1 

D'llozario'r  library,  Calcutta,  324.  ■  f  - 

Drummond.  John  Orvln  <  1 788-1 851  ),  Brm.  Inf.  im,+(4];  43* 
Punjab  InscT.  (  95 — 4  )  ;  809.  , 
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Du&ra,  od  BhutAn  border.  481,  489.  -  - 

Docks.  103,  235,  298  ;  •.  OH. 

Duhan.  Harry  Reilly  {  b.  1827  ),  Hd.  Writer  A  PA.,  337-8,  341-2,  352, 
359.  408.  507.  » 

Dum  Dum,  Bengal.  257,  283.  529,  535  ;  pis.  1,  28. 

DOn.  or  RohiJkhand  A  Tirhut.  252,  202. 

DunJop.  James  Peyton  (  b.  1832  ).  15-0.  Ill  : — John  McGill,  his  bro., 
(1828-51  ).  15  ns.  1,  3.  7.  10.  19  ;  both  civ.  asst.  Trig..  419. 

Durand,  Henry  Marion  (  1812-71  ),  Ben.  Engrs.  [  rr.  431-x  ),  LG.  . 
Punjab.  1870-1  ;  KCSI.,  DSB. ;  DIB.  ;  CoDolly  (  88/169  );  188, 

'  192  n.W. 

Dnmsford.  H.  0.  asst.  Rev.  Survr..  Madras.  280.  445. 

Dust.  12.  14.  38,  41-2.  53.  57.  117,  192,  369,  407  Storm,  212. 

Dwarka.  K&thi&w&r,  58.  74.  600,  518  ;  pla.  1,  3,  28. 

Dyas.  Joseph  Henry  (  1824-63  ),  Ben.  Engrs.,  Conolly  (  90/225 ) ; 
Punjab  Inter.,  30.  Delhi  ;  68  n.5. 

Dyer  Edw.  Abraham  (  1831-1902  ).  SO  n.4.  419.  431  his  bro. 
John  (  b.  1829  ),  35  n.2,  36  n_4,  118.  172-3,  176.  200  n.2,  205, 
207-9.  211,  307.  422-4,  426-7,  429,  431,  471.  478,  495,  517,  both 
civ.  Basts.  Topo  : — Wm.  Alfred  (  b.  1836  ),  civ.  asst.  Trig,,  31,  46. 

62  n.4,  404.  419.  •  - 

Dysentery,  29.  212.  278.  422,  450,  4 04.  482.  504.  5IO-1,  518. 

Dyspepsia,  464,  498. 

Earthquake.  43,  68-9,  488.  492,  515.  529. 

Earth’s  crust,  1S3,  491  ;  t.  Figure  of  Earth. 

East  Coast  aeries.  GTS  xiv,  1.  2,  4.  12,  14.  22-9,  65-6.  71,  97-100, 
105  10S-9.  116-8/122,  127,  132.  149.  153-5,  107-0,  172,  J76, 

184.  296.  338.  345-6.  361-2,  367-8.  370-1,  373.  379,  385-6,  405, 
408.  413-6.  418-20.  453.  462-8.  483.  490,  492,  490.  604,  620.  625. 
632-3. 

East  India  Company  (  xio.  ).  145.  307,  473.  535-6  Railway.  165. 

437,  439  : — United  Service  Club.  London.  523. 

East-Indian.  or  Anglo-Indian,  dmn.  A  aasts.,  242,  320,  328,  853-4, 
446,451,501,517.542. 

Eastern: — Archipelago.  145: — Frontier  Series,  GTS.,  2.  11.  3l-2,  99. 
198.  4 15—6.  418,  468.  510. 

Eclipse  of  Sun.  380,  492.  500,  502-3.  612.  515,  634-5,  540. 

Economy,  xiv,  6.  12,  101.  107,  109,  114,  347.  349.  360.  447,  449;  v. 
Retrenchment. 

Eden,  Ashley  (  1831-87  ).  BCS.,  1852  ;  L0.  Bengal,  1872-82.  489. 
Education  Dept.,  424,  432,  498  Classical,  492  : — Lacking.  426, 
435.  524. 

Edwards.  Wm.  (1816-90),  BCS.,  Supt.  Hill  States  A  DC.  Simla, 
200. 

Egerton.  Capt.  John  Francis  (  1810-46  ).  Ben.  Art.  (  rv,  433  ].  264. 
Electric  : — Battery  A  Cable,  357  : — Signals,  537  ;  r.  Telegraph. 
Electricity.  223,  514. 

Elements,  OTS.,  124-5,  132  ;  r.  Figure  of  Earth. 

Elephants  .—Baggage,  15-6,  172,  200,  338.  362.  804,  371-4,  <68  .  4  77, 
483.  495  : — death  or  sickness,  373  : — pregnancy,  372  : — ridiDg, 
260,  504.  618.  527.  529  wild,  27.  207,  258. 

Ellicbpnr,  BerAr,  178.  481,  483.  518.  ;  pis.  1.  3.  28. 

Elliot,  Chas.  Morgan  (1815-52),  Mad.  EngrB.  Irv,  117-9);  Conolly 
(100/160  ):  114-6.  527. 

Ellis.  Capt.  Geo.  (  1806-43  ),  Ben.  Art.  [  rv,  433  ],  264.  422. 

Ellison,  James  (  d.  1884  ).  civ.  asst.  Trig..  28,  29  n.2,  174,  419  : — Wm., 
civ.  asst.  Rev.,  270  n.5,  433,  440. 

Embankments,  or  bundt,  24,  249,  264-5,  324,  525  Supt.  of.  258  n.2. 
Fncy/clopaadia  Brilannica,  xiv.  78,  640.  544. 

Energy.  410,  425-7.  448,  489,  492,  523-4,  528-9.  532,  502,  644:— 
want  of,  247,  390-1,  402,  410,  415,  434.  438,  449,  462,  491,  525. 
Engineers  Asst..  500  ciVtt,  180.  182,  210,  397.  404.  407,  608 
Consulting.  74.  181-2,  495.  531  .—Executive.  497  :— Suptdg. 

(  ex. ).  309.  339,  387-8.  525  :— Rly.,  1279.  322.  374.  510  Dept., 

68  Duties,  384,  519  ; — MIL.  : — Cadets,  398,  524  : — Offrs..  4,  6. 
134.  139—42,  162.  180,  194-5.  198-253.  320,  379-82,  384,  387, 

-  890,  392.  397,  493-4  Bengal.  217  Bombay.  8.  64.  101-3, 
380,  391.  494.  618  Madras,  179-80,  383,  619  :— Troops.  618. 

634  ;  v.  Chief. 

Engineering  : — College  : — Bengal,  257,  397,  529,  543  .'—Lahore,  446  : — 
Madras.  497  : — Putney,  England.  423  : — Dept..  Bombay,  524: — 
Projects.  3.  4.  68-9.  285: — Maps  for,  xv,  214.  285.  320;  v. 
Roorkee. 

England: — Education  437,  440,  443  : — Appta.  357: — Leave, xlll,  xv,  416, 
430-2.  439-45,  471,  604.  619,  623,  520  Maps  printed,  9. 

*  820-7  : — Repair  oflnata.,  164  : — visits,  622,  637  : — retirement,  620. 
English  : — Language,  113,  357,  446,  448,  465,  622  : — Sword,  643  : — 

Winter.  603.  •  .  • 

EngTaved  Maps.  9,  181-3.  239,  250,  290,  308-9,  310,  324. 

Engraver,  171,  319-20.  330,  332  n. 6. 

EDgTaving  : — Atlas  Sheets,  309-11,  640  : — SGO,.  Calcutta,  352-3 
630  n.l  : — od  Stone,  328-0. 

Errors  : — Accumulated,  t-page,  98,  101-2,  119,130.204,286,208: — * 
Clerical.  117: — Closing.  42.  107,  100.  234,  280; — Distribution. 

21.  49.  63.  67.  90.  101.  128-9,  132-3,  521.  540  :— lustra.  98. 

•  115-6.  164.  166.  160,  286  Probability,  122.  286  Trgn.  28. 
128,  130.  132.  160,  171.  108;  v.  Dtscrepanelea. 

Errors  In  : — Astr.  Obsns.,  102.  147  ; — Plotting  of  Charts,  121,  607  : — 
Comps.  126,  128:— OT3.,  11,  281,  404,  417  :— Geogl.  Posi- 
Worn  146—7,  507  .-—Heights  48,  62-3,  C6-7,  72.  74-5,  03-4. 

...  08:— Levelling.  77-80.  167,  160:— Mapping,  108.  312  Perambu¬ 
lator  meast..  161-2.  160  Printing,  124  :— Ray-Traces,  119:— 

.  Rev.  Svy..  246-7,  251,  255.  269,  271,  204.  298.  303-6,  434.  633  :  — 

.  Map«.  270: — Time  Signals.  857: — Topo.  Svy.,  108.  281  : — 

_  Traverse.  216.  251.  293.  438  Trgn..  11.  22.  60.  102.  132.  287  :— 
Vertical  Angles,  64  ;  r.  Identification  of  Peaks  ;  Marks. 

Escorts,  44,  183,  624  : — Mounted.  170,  476  ;  v.  Guards.  .  ' 

Establishments  * — Depth.  376: — 0T3..  24,  369: — Madras,  363: — Rev. 

Svyi.,  double  or  single.  365,  396,  455  : — Topo..  363. 

Estates,  mabdlt,  or  xamindariet,  8.  184,  244-5.  251,  253,  263,  280.’ 

235.  292,  294  : — Bombay,  275  fragmentation.  300-1  : — Town. 

.  .  259  : — Govt.,  Calcutta.  183^  249-60  : — under  permt.  aettmt.,  , 
293-4,  800  ;  v.  Boundaries. 


EtAwah  Dlst.,  kwt.,  190  Map.  825  Rev.  8vy.,  296 ;  plx.  1,  16,  28. 
Europe  .'-^Journeys  to,  )84,  423,  496,  510.  540  ;  v.  England  ;  FuiL 
European  Art  buns,  304,  857:— Amts.  ;  ots..  419.  440  :— Lltho- 
Printers.  334.  357  :— Rev.  Svy.,  210.  242,  270,  278.  302,  365.  430- 
43  Topo,  198.  208.  210.  202,  423.  425.  430-2.  447 Dmn..  843. 
354  : — Doctors,  464  Explorers,  A  Travellers,  83.  816.  448.  628, 
6S6: — Geogrs.  A  Geodts.  xlll.  240.  640  National*.  170.  182.  468. 
478-4.  481.  493.  628,  530  r-Sorm..  218-9.  237.  244.270,435. 
464.  472  ;  v.  British.  * 

Evans  :— Henry  Lloyd  (  d.*  e.  1889  )  :  Bo.  Inf..  1837-01  ;  MHwa  BhU . 
Corps.  1842-01:  189  Wm.  Ed  wyn  (  1818-d.  after  1888  );  Bo. 
Inf.  (  rv,  165  1,  Deccan.  Rev.  Svy..  401. 

Everest.  Sir  George  (  1790-1700  );  Ben.  Art.  [  rv.  433-43):  80.  A 
8T9..  1830-43  ;  irs.,  cb..  Kt„  DBB.  :  DIB.  ;  lx.  338-9.  342.  344, 
379-82  : — Administrator.  xJU,  xiv,  1,  3.  94.  201.  281,  321.  305-6, 
376  : — Disciplinarian,  390-1.  497,  630  :— Fd.  work,  v  ;  64.  08  81 
105.  118.  120.  330.  414  : — Geodesist,  xv  10-1,  64,  03-4  70  07 
100-1.  103-4.  106.  108.  112.  115-0.  121-5,  128.  130,  132-5.  137, 
285-6.  346,  390.  522.  534  : — Geographer.  238.  283.  307,  519.  SSI  — 
Xll-beaUh,  417.— lusts.  130.  148,  150,  153,  158-01 :— Personnel. 
357.  426,  446.  461.  620.  530.  542;  r.  Arc  Books. 

Everest,  Mount  :— xv,  17,  85-0.  91-0,  147.  236.  410,  601-2.  610-1, 
614,  619:— Ascent  of.  1953,  96  Height.  91-4,  130,  621:— 
Identity,  01,  94-0  : — Name,  92,  94—0,  622  ;  r.  Armstrong  ;  Peaks. 
Ewan.  Tbos.  Wm.  (  b.  1931/2  ),  civ.  asst.  Rev.,  433.  440. 

Examination,  or  personal  test;  Civ.  Ass ts  ♦  gts.,  344  ,  403-6,  425, 
601  :  — Rev.  Svy..  486-7,  439  : — Topo.  Svy.,  426  : — of  field  work ; 
e.  Check  -  Inspection  ;  pa  rial. 

Executive: — Engrs.  or  Officers,  fwu.,  310,  318,  375  n.5,  409: — 
Survrs.  In  ch.,  121,  346.  380-1,  434. 

Exhibitions: — Calcutta.  1872,  618: — London,  1802,  310,  330-1, 

532  :— Paris.  1867.  532. 

Expenditure  : — Allotment,  347-8,  434  ;  v.  Bodget. 

Eipenses  Compg.  Office.  355  OT8.,  2,  10,  32,  39,  70,  361-2.  440  : — 

Geolgl.  Research.  143-4  : — Mapping.  317  : — Private,  31,  375,  411, 
429,  437,  522.  634  :— Rev.  Svy.,  67,  242,  245-6.  274-7.  350:— 
Svy.  Erpns..  507  Topo.  Svy.,  218,  324,  363  ;  v.  Travelling, 
Experiments.  115.  140,  243.  250.  2  -V 
Exploration.  157.  107,  187.  448-9.  507,  615-0. 

Explorers:  147,  220,  380-1,  448-9,  60S.  516.  627,  540. 

Explosions.  433.  493.  530,  543. 

Extravagance.  289.  410,  438  ;  v.  Debt. 

Eye-sight,  79.  206,  223.  279,  353-4.  356.  394.  451,  492.  520.  529,  315, 
533.  535. 

Eyre,  M  Gen.  Sir  Vincent  (  1811-81  ),  Ben.  Art..  Hodson.  n  (140- 
60 )  ;  Supt.  IshApnr  Powder  Factory  1858-01  ;  10.  Ordn., 
Calcutta.  1862  ;  CB. ;  kcsi.  ,  DNB.  ;  DIB.  ;  537. 

Face,  of  Theodolite,  change,  67.  82,  88-9,  114-5,  286-7. 
faHrt,  or  beggars.  51,  249,  617. 

Fall,  accidental.  226.  440,  454.  617. 

False  Point.  Orissa  (  n,  pi  4  ),  173-4,  526. 

Families  A  Wives  : — British  soldiers.  48  : — European,  484  :— Svy. 
Aasta..  369,  411.  413,  424.  458.  483.  437.  618  Follower*,  440  n.3. 
452  :— Officers,  393,  395,  488-535,  patrim. 
fanam,  coin.  42  to  one  pagoda  (  n.  330  n.i  ),  347. 

Farldpur.  X.  Bengal  ;  Rev.  Svy.,  243,  253,  250  ;  pi.  1. 

Farmers,  or  contractors,  of  revenue,  292. 

Farrell  : — Capt.,  618  : — Robt.  Dennis  (  b.  1853  ) ;  dv.  aast.,  Topo., 
170  n.4.  431. 

Famikhibid.  irwp..  Rev.  8vy.,  203,  520  ;  pis.  1,  3.  10.  z8. 

Fatehgarb.  Kwr„  371,  501  ;  pis.  1.  4.  28. 

Fatehpur.  bwt.,  488  ;  pis.  1,  10,  28. 

Faulty  Maps.  315,  318: — Svr.  GT8..  404  Rev.,  0,  241,  246-8, 
255.  253-9,  203,  270-2.  293.  303-5,  396.  474  Rev.,  dv.  admin., 
269  :— Topo..  107-8.  211-283,  200. 

Fell,  Wm.  (  1813—56  )  :  IN.  (  rv,  265  ]  ;  Pegu  A  Martaban.  1847-50  ; 
JO  Cot.  (  592-3  ).  196. 

Fergusson,  Edw.  Francis  Tierney.  IN.  Markham  (  288,  465  )  ;  vras., 
1851;  10  Cal.  (  048  );  Dmn.  ColAba  Obsy.,  1851-04  ;  Clan. 
Fergutton.  /  (  555  )  ;  73,  139  n.2. 

Ferozepore.  Punjab,  3,  42,  44,  60,  79-80,  338,  372,  416,  484,  488 
491-2,  604,  509.  511.  641  :— Rev.  Svy  209-70  ;  pis.  1.  3,  5.  10.  28. 
Fever; — Ague.  467  : — Bilious,  457-9  :—J angle.  459,  401-3: — Mias¬ 
matic.  510  : — Treatment,  459-60,  402.  404-6  Akyab.  243:  — 
Assam.  2,  29-31,  183,  369.  373.  461,  619  Bengal,  11-2,  10.  18, 
20,  253.  456-7  Delhi,  205  :— East  Coast,  25-8.  168.  171.  173. 
178.  367.  370.  421-2,  467.  490.  496.  500.  620.  626.  533  GTS.. 

•  365.  456-7,  601  : — Gujarfit,  Bombay.  65,  460-1,  407  : — Bqrs., 
Calcutta.  354  :— Punjab,  210.  271,  610.  536  Sind.  278.  438:  — 
South  India,  365  : — larai,  501,  641  :  v.  Malaria. 

FJeldbooks  ots..  44  :— Rev.  Bvy.,  249,  255.  267.  277,  300.  SOS, 
322-3,  346  : — Topo..  106,  215-6,  285  ,  288  Loss  or  Destruc¬ 
tion.  267.  305.  340. 

Field  Season.  365-8.  450,  604  Short.  *.  Coast.  26-7,  38  Early 
close.  395  : — Engagement  of  kbaldru,  167,  109,  175.  260-1,  200. 
452.  463-4,  466-7,  620:— Punjab,  213: — Summer  In  Mte.,  202. 
221.  220,  231,  453.  498: — prolonged,  278,  366-0 : — resignation 
forbidden.  403  : — larai.  201  :  r.  Sunday. 

Field  Sections.  177,  205.  231,  239.  267.  289-90.  613  ;  r.  PlaneUbla. 
Fields,  cultivated,  468: — Boundaries,  275-6: — Map;  t.  thujrah • — 
Meast..  264.  280.  292-4  :—  Register.  270-80.  203.  301-2  Rev. 
Svy..  7-8,  191.  242,  251.  272.  202-3.  299-501; — Svy.,  or  khaerah; 
800-2;  r.  kKarrah.  —  •  • 

Figure  of  the  Earth,  xlll.  xiv,  86.  02-3,  124-0,  130,  133-4,  130.  282, 
401.520,640:  —  Everest'*  Constants,  124-6.  .  , 

Finance  Dept..  230.  378.  636.  -  . 

Fire;  burning,  163  .  223,  230  Destructive.  148,  363,  250-1,  804. 
620  n.l  : — Forest,  28  ,  468  : — protective  against  malaria,  464, 
406: — Signal.  67.  _ s  . .•  . 

Fire-arms.  256.  474-6.  485.  ■  . - -'i  -  \~  •  .  ' 

Firewood.  21.  206.  229.  231,  234  ;  v.  Fuel.  •-  :  .. 

FlrmloRer,  Rev.  Dr.  Tboa  Ang.  (  1812-84  ).  Ben.  Cbpu,  1846-68; 
artist  A  auth.  of  Gardening  in  India  ;  DIB.  ;  492. 
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Fiscal  divisions,  rrv«Diie.  28S.  —  •  *  > 

FUhel.  Thai.  (  1798-1647  ).  Ben,  Inf.  I  m.  447-  8  ],  Til,  £9,  *12.  461. 
Fitigerald.  Ma).  W».  Bobt.  (  1798-1644  ).  Ben.  Engrs.  I  m,  *48  1.  -497. 
FltxpalrkF.  John  (b.  1808).  civ.  «Mt  Rer.  (IV.  443],  241,  £44,  *03-4, 
J19,  864,  488.  441,  6£0. 

Flag  • — man.  £07.  228,  287.  883.  454-6;  v.  Eignalroen  . — 4U1,  207. 
Flea*  (dgnal,  24.  104,  108,  £62.  282. 

Fleming.  X>t.  Andrew  <  1622-1901  ).  Ben.  Med.  1845;  rsos.  ;  Oaw- 
ford's  Roll  (  B.  183  ).  144. 

Floods: — Coastal,  41,  68,  78  : — from  rains,  39,  £4-8.  107-8,  281, 
200  Crum  river*.  *1, 49,  62.  60.  10\  U0,  £59,  £74  nJ.  £78,  871, 
873.  488,  516.  628  ;  ».  Indns. 

Foes  25,  29.  132,  258,  487-8  ;  r.  Cloud  ;  Mist- 

Fafloutrs im.,  81,  44.  287,  841,  861,  884  .  4  52,  46S,  472,  478,  482, 
600,  607; — Topo.  6vy»  ,  168.  875,  469,  486,  617;  r.  thal&iu; 
Lascara. 

Tood  —Cooking,  478  Eating,  188,  262.  279.  465,  478.  477:  — 
Supplies,  2.  174-6.  229.  236,  455.  465-6,  476,  61B. 

Tool paths,  406,  488.  478,  604  wear.  89. 

Ford  — fci  Clair  <  1830-96  ),  Bo.  Inf.  added  aurnarae  SL  CULr  1878, 
liep.  Collr.,  Shlkirpur,  1867,  278:— Bobt.  itenoni  (  1637/8-63  ), 
muUudi,  Assam  Ber.,  441. 

Foreign  : — Correspondence,  6G.,  342  : — Dept.  00  J*.  ).  189,  489, 

607-8  611: — Serrioe.  unpopular,  4  62. 

Forests  • — Assam,  31.  468: — Arakaa.  434.  468  :— Bengal,  35,  246.' — 
Bun,  207  : — r.  Coaat,  23,27,  626  : — Himalaya,  271  : — Sind,  192-4, 

276:’ larai,  18,  25£  :— Clearing,  263.- — Dep t.  £76,  443: — Grants, 

258.  260,  263  : — Limit*,  6  188,  282  j — Mapping,  171  : — obstruction 
-  to  ivy-  840,  489  : — try.  By  rev.  survra..  258—60,  268,  286,  488  : — : 
Unhealthy.  461.  467  ;  r.  Jungle  ;  sol,  tanoi. 

Forms,  computing,  91,  121-2,  127,  344. 

Formulre,  90,  92,  121-3,  128,  ISO,  603,  622,  634. 

Forsytb  Sir  Thoa.  Douglas  (  1827-88  ),  BCE.,  missions  lo  TArkand  £ 
Ktsbghar.  3870-3.  1878-4,  CB-  xosi. :  DAt-B.  ;  BJB.,  608. 

Fort  William,  70.  139-41,  164  ;c.  Time-balL 

Forts,  blown  up.  897,  643  :-r-ruined,  48: — local  atronghalds,  170, 
165  : — anrvd.  or  sketched.  61.  490. 

Foy  : — a.,  275  n.2,  433,  441  : — Clias.  Christopher  (b.  1809),  289,  483, 
435,  441  : — Edw„  441 : — J..  269  ;  all  civ.  easts.  Ttev. 

FrsDce,  65.  839.  -  '  ' 

Francke,  Eev.  a,  B„  Moravian  Mission,  LadAkh,  «.  1890-1905  ;  anth.; 
Burrard  <S  Hayden  (  16,  162);  nv,  £40.  •  ...... 

Franking  of  letters,  374,  452.  - 

Franklin,  James  (  1783-1834  ),  Ben.  Cav.  1  HI.  448-9  1.  188.  -  - 
Fraser Geo.  John  (  1800-42  ),  Ben.  Cav.  [  in.  449  ),  258 

(  1804/5-63  ),  civ.  asst..  Bo.  Trig.  1  rv,  386  J,  88  n.S,  61.  64,  418-6. 
Fraudulent  avy.,  255.  804  ,  438.  ■  " 

Frarer.  H„  Calcutta  lithographer,  e.  I860  ;  dan.  aged  7  y„  d..  Eeram- 
pore,  19-10-62;  239;  pi.  15.  „  , 

French  : — Geodesists,  616  :— Language.  285,  622  :— Posseaalona  fa> 
India,  247-8.  '  ' 

Frere,  Sir  Henry  Bartle  Edw.  (1815-84);  111  Bart.;  Cb_  Oamni. 
Bind  1850-61  :  Govr.  Bombay,  1862-7,:  Cape.  «s„  1875-80, 
ocb.  ;  OCEI. :  Taos.,  1850  ;  pans. ,  1873  ;  j Oh'B. ;  DIB.  OJ ,  60, 

Frorne^Gerr^Etiw.^Chaa!  (  1802-00),  bp.:  ConolJr  (24/579  );  nux, 
8G  B  Australia  1839-49;  Mauritius,  1851-8;  Lt--Govi.. 
Guernsey,  1869-74  ;  339. 

Frontier  —  Iiritiah,  807  : — kwt..  216  : — err.  Bengal,  495  : — TrlbaL 
473.  475. 

Frost.  45,  203,  207  bite.  207.  489.  607  ’  Cl  T  .  . 
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866.  868-9,  893.  412.  422.  496.  616  : — Chart,  314  n.6  ;  pis.  8,  4. 
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500,521,531.537,539.  .  .  . 

hodbatl  sketch  of  boundary,  247.  254.  261,  299  n.8,  302  ;  r.  (AoiW. 
Haddan  R.  G.  (  d.  1851  ).  arTd.  India,  1845/6  ;  osi.,  Dec.  1846  ;  142. 
Haider  AU  of  Mysore  (  1717-82  )  I  I  :  96-8  ]  DIB.  ;  xlil.  - 
Haig  T.  K.  Douglas.  Lord  (  1861-1928  ).  1st.  Earl;  495  :-^I»mee 
Felix  (  1838-1905  ).  HX-  90th  Ft..  Ens.  1858 ;  bro.  to  C.  T.  Haig 
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HalJ-stOD&s,  27.  223-4.  491. 

Haileybury  Coll.,  Herts.,  492  n. 3.  *  . 

Hakluyt  Soc.,  after  Richd.  Hakluyt  (  1552  7-1616  ).  DNB.,  612,  644. 
Haldane  : — resdt.  Debra  Dud  1850.  341  n.2. 

Halsted.  T.  Adm  Edw.  PeUew  (  d.  1873  ).  BA.  1821-70;  B.  Indies, 
1830  4°  196 

Hamilton  :— Francis  Buchanan  (  1762-1829  ).  Ben.  Med  (  I :  lrs-6. 
sv.  Buchanan  ).  DNB.  ;  DIB.,  81  ml.  82  :— Sir  Bobt.  >ortb 
Colbe  (  1802-87  ),  BCS.,  6th  Bart.,  AQO.  Cl.,  1854-9  ;  DNB. ;  DIB. , 

Hamlrpur.  Disl.  kwt„  267,  299  ;  pis.  1.  3,  4,  16,  28. 

Handbook  :— Depth,  4.  243,  289.  345  :— of  Drawing,  James.  291  .— 

Handprinting  on  Maps,  215  n.6,  238-9,  318,  320,  436,  491. 

Handwriting.  110-7,  320.  * 

Banle,  Ladlkb,  187,  233,  235-6,  425  ;  pis.  1,  3  6.  6.  ■ 

Haramukh  peak,  Kashmir,  16,  872,  ft.  ;  87-9  ,  225-6  ,  2-9  ,  238  ,  514. 
Hardwar.  on  Ganges,  16.  81,  207,  374,  423,  461  ;  pis.  1,  28. 

H&ri  Singh  (  1830-74  ).  asst.  rev.  sum.,  441,  451. 
harkarat,  messengers  [  n,  446  ].  363.  455. 

Harper,  John  (  183S-75  ).  civ.  asst.  Topo  176  n  2^422.  428  431  627 
Harris  : — Chas.  Barrett,  civ.  asst.  Rev.,  433.  441  : — Geo.  Aog.  (  1841/ 
2-74  ),  civ.  asst.  Trig.,  419  J.,  civ.  asst.  Rev..  441  eys.  hi 

Burma  190  ‘Wm.,  Inst. -maker,  of  London  (  in.  5x4  J.  148,  155. 
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hilh,  or  cubit  [  IV,  190  n.6  j,  302. 
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Havelock.  Gen.  Sir  Henry  (  1795-1857  ).  XCB.  &  Bart.  1857,  DA  B.  . 
DIB.\  374. 

haxnldar,  or  18,  341,  376,  473. 

Hawthorne,  Gunner,  215  n.6.  4  ...  0 

Haycock,  Alex.  Tbeopbilus  (  b.  1830/1  ).  civ.  asst.  Trig.,  20  n.4,  21  n.2. 

Hay  ward  ^  IA  eu  t .  Geo.  Jones  Whitaker  (1839-70  ),  son  of  Gem  8; 
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Hayden.  ”sfr'  Henry  Hurbert  (  186  9-1923  ),  Dir.,  OSI..  TOS..  Kt„  CSX., 
CrK  frs  532 

Hayford!  John  FiUmore  (  1868-1925  ),  Coast  A  Geod.  8vy..  PSA; 

OJ..  66,  1925  ;  Victoria  Medal,  ROS..  1894  ;  137. 

Harira  Dist..  nwt..  213-1.  274.  492  :— DC..  187  :-Roblnson  1 1  Svy .  4. 
36.  189,  208-10.  227,  317,  363,  387,  524  : — Map,  291,  317,  423, 

Haz Iribiah,1  Cbota^Nigpur,  13.  142,  311,  324  \-~khaMru.  31  362, 
454  :^Rev.  Svy..  244.  497,  525,  528.  535  :— Town  Svy.,  535  ;  pis. 
1,  3,  4.  16,  28. 

Haze.  16,  23-1,  28.  53.  173.  175.  367.  463.  ;  r.  Mist. 

Headley,  Lord  ;  Allanson,  Rowland  Geo.  (  1855-1935  );  6th  Baron; 

rc^fiii  •  Profit  Br  xi.  xil  Muslim  Soc.,  505. 
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30°  434  511,  519.  527  : — £are  of.  365,  307,  369-70,  885-0.  427, 
616.'  511.'  543  !— Good,  339  ;  e.  Sickness. 
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Heat  fpot  Climate.  278,  330.  449  :— Weather.  14,  58-9,  169,  173,  178. 
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Hlmllayan.  81-96.  225.  229-30.  232,  234-8  V  R1  136 
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07-9  213-4  282,  2S7,  320,  374.  508  : — Topo.,  216,  287. 
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611  :—  Svy. .’Pamphlet,  297. 

Herdsmen,  39,  62.  479. 
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Hernia,  or  rupture,  405.  404. 

Hwaehel,  Btr  John  Trcok.  Wm.  (  1792-1871  ).  lat  Bart  HAS  (  mn  1 
S2  (  122).  A  hll  father,  Btr  Wm.  (1782-1822).  both  rag  DRB  ■ 
RS  Prooi.,  XX.  1872  (  ivl  ) ;  880,  608.  '  ’ 

Beyne,  Benjamin  (  1770-1810  ),  Mad.  Med. ;  ( )i,  ,,05-6  1  botanist  -yl 
Heysham  :— Dep.  C0U1.,  Calcutta,  183: — Wm.  (  b.  1821)  civ  armt 
Rev.,  411  n.2,  433,  441.  ''  ' 

Hexagon  of  trgn.,  20,  80.  41,  46.  102,  122. 

High-water  level,  67,  60-78  ;  r.  Tldea. 

BIJU,  Mldnapore,  25,  65,  103,  463  I  IT,  484  ;  pi  3  HJlelleel 
Bill,  The*.  (  c.  1786-1846  )  1  HI,  381  ] ;  vll,  x.  ’ 

Hill :— Diets.  Hlro&layan,  S4,  36  :-^Joun>eys.  S71,  406 Men. 

pahAnj,  87.  87,  430,  470  Sacred,  2,  35-6,201,  220.222.  470 
472: — Seriea,  2Dd,.  GT6.,  tt  Bartlea: — Stationa  :  ots.  21,  26  80' 
36,  45-7,  63,  112.  138,  404,  410.  Health  Reaorta  48,  SCO  Topo' 
Bvy„  173,  202,  201,  207-8,  217.  287,  280. 

Hill Drawing  4  Shading.  167  n.4,  171-2,  176,  186,  1B2,  231,  290-1, 
311,  318  ,  320,  330-1,  353  ,  4  89: — Sketching,  89,  197-8,  208,  210 
216-7.  219,  22S-6  ,  235-9  ,  283,  288,  SSS,  <23-4,  428,  493. 

HRla  Isolated  Topa,  29,  44-6,  170,  216,  4  58 Wooded,  or  jungle 
covered.  287,  378  :— Assam.  31-2.  362.  468. 

Hilly  Country,  75,  07,  151: — Cbota  Nfigpur,  184: — Central  India 
180  : — East  Coaat.  167-8  :—Gujarit,  60  Nllgiri.  179-80:— 
Oriaaa,  4,  27-29.  176,  362,  378.  421,  462-3,  627  :— Punjab,  149, 
200-2,  213-4,  218,  270-3,  376  E&thifiw&r,  68  :— jnvr.,  640:— 
Rfijputina,  2,  SS,  60: — 6.  IndiA,  8,  283: — Rind,  42—6: — under 
Rev.  Bvy.,  241,  243,  265,  276,  284,  301. 

Him&lava  Mta.,  xri,  38: — Bdy.  Missions.  186-8,  6S6,  544  : — Gt.  Arc 
objective,  xiii,  137  :— Foot-hills,  2,  34,  37,  75,  81,  105,  200-2,  230, 
406  :— High.  426,  467.  490:— Maps.  30-1,  318-8,  S30-1  :— jiame, 
188  : — Orography,  620  : — Scientific  Research,  527  : — Topo.  8vy. 
uw.  HJm.  Party,  xlv.  1-6  ,  0,  34-6,  136,  200-8,  221,  285  ,  818-9. 
361,  363,  416-7,  421-S.  426,  428,  496,  605,  609,  616-7  :— Trana., 
380:— Trgn..  65,  83,  91.  97,  28S,  337,  361,  379,  416.  c.  Heights; 
Passes  :  Peaks  ;  Sikkim-  < 

HJmklava  Range  : — t-page,  3,  6,  81-2.  85-7,  92,  95,  135—6,  144  -6, 
202-5,  220,  222.  226,  223.  230,  236-7,  239,  283,  398,  429,  467, 
604-5,  617,  635,  542:— Bighest  in  World  XV,  81,  83,  69,  91-2,  203, 
231, 3  4  0,  423  : -  Upper,  238-6.  286,  SS0,  416,  426. 

HimSlayan  : — -Geography,  136,  144,  146,  165,  SS7,  631  : — Travels, 
146-7;  r.  Attraction,  Deflection  ;  Explorers;  Paaaea  ;  Peaks  ;  Bdow. 
Himalayan  Journal.  Calcutta  annual,  188. 

Hindu  : — College,  Calcutta,  621: — Customa,  459  : — Rush,  range,  it, 
146.  227,  235.  538  .—People,  459,  472 :— Sbrinea,  470. 
Bindust&D-Tibet  road,  613. 

Hindust&ni  : — Language,  236,  488,  626-7  : — People,  238,  452,  454, 
Einlt  to  Trax'dlm,  Eos.  ;  1st,  edD.  1854  ;  9th,  1906  ;  640. 

Hirst,  Lt.-Col.  Predk.  Christian  (  1874-1938  );  1£C.  J  1 :  226  m3). 
B  of  I„  1900-1929:  182,  186  n.4. 

Hies  fir,  Punjab,  7,  60,  265,  511  :— Rev.  Svy.,  270,  608;  pla.  1,  5, 16,  28. 
Historical  Notes,  129,  264,  341,  345-6,  510. 

Historical  Research.  Army  Society  of ;  493,  499. 

Ho,  or  Kol,  tribesmen,  Cbota  N&gpur,  176. 

Hobday,  Alex.,  civ.  sum.,  Burma.  1848-60  ;  194.  196,  244  n.2,  425. 
Bobton-Jobson,  bv  Yule  &  Burnell.  1886,  xxvi.  640.' 

Hodgea,  Alex.  (  1800-41  ),  Ben.  ini.  [  m,  458-9  J.  248-9  —Nathaniel 
(  b.  1805  ).  ciT.  asst.  Rev.,  437  n.6,  441. 

Hodgson —Brian  Houghton  (  1800-94  ),  BCS.,  FES.,  BBB.  ;  BIB. ; 
Resdt.  in  Nep&l,  1833-43  ;  RS  Proyt..  LX  (  xxiii-vi ),  1894, 
85  n.4,  83,  94-5,  318,  502  : — M  Gen.  John  Anthony  (  1777-1648  ), 
Ben.  Inf.  (  m,  459-61  J  ;  SG.  1821-S.  1826-9  ;  vii,  viij,  35,  81,  82, 
134,  136,  157,  200,  297,  346-7.  405,  414. 

Hodson : — Wm.  Stephen  Ralkea  (  1821-58  ).  Ben.  Inf.  &  Corps  of 
Guides  ;  raised  Hodson’s  Horse,  209  n.6.  535  : — Maj.  Vernon 
c.  r..  Indian  Army  (  1884-1963  ),  1  1  :  x  ;  ri.  xvli  j,  xvi,  xxvi. 
Holdich.  Col.  Sir  Tbos.  Hungerford  (  1843-1929  ),  EX,  B  of  1.,  1868- 
99  1  rv,  xvii.  484  J  ;  kcie.,  1897,  kckc,  1902;  fbos..  1916-8; 
Gold  medal  1887  -.Enry  Bril..  BIB. ;  CoDoUy  (n.  1/1136 )  489  n.9,  538. 
Holkar,  Maharfija  of  iDdore,  38,  190.  343.  ;  v  lodore. 

HooghW  DiBt.,  Bengal :— Maps,  314  —Rev.  Svy.,  6,  241-2,  246-8, 
295,  299,  303-4,  434  ;  pis.  1,  16.  28. 

Hooghly  :  —  River,  16,  24-6,  66.  69-70,  80,  108,  140,  182-3,  248-40, 
357,  4  1 6, *519  —  Map,  15,  183,  250,  S72  n.2,  519  :— trgn.,  463. 
Hooker,  Sir  Joseph  Dalton  (1817-1911),  botanist;  India  1847-51  : 
CB.,  1869,  Kcsi.,  1877  ;  oca.,  1879  ;  OK..  1907  ;  FES..  LS.  ;  BIB. ; 
Bur  kill,  m  (  687  ),  rv  (  338-41  );  Who  Waj  Who-,  183,  1B6.  312. 
536. 

Hopkinson,  Gen.  Henry  (  1820-99  ),  BeD.  Inf.  A  BC.,  1837-89,  AasL 
Cornnr.,  Tenasserim,  1850  ;  capture  of  Martaban,  1852-3  ;  Comnr. 
Arakan  ;  Assam :  A  aoa.,  N*r. ;  ca.,  1874  ;  194. 

Hoppner,  Edw.  Wm.  (  b.  1812-3  ),  civ.  aasl,  Rev.,  269.  260  ml,  261, 
263,  349,  352  n.6,  363,  359,  433,  435,  44],  505. 

Horizon  : — Natural,  65,  71  : — Artificial,  131,  20S. 

Horse  allce.,  374,  405,  450  : — hair,  223  : — men,  or  lowart,  179,  219, 
474-6,  486-6,  607  : — fall,  446,  488  —  riding,  642, 

Horae*  A  poniea.  44,  69,  73,  341.  864,  869,  371-3,  414,  430,  468,  600, 
607,  628. 

Borat.  Henry  (  1834-77),  civ.  aaat.  Topo.,  190,  211-3,  424.  426,  431. 
Hoahi&rpur,  Punjab,  2,  84-6,  162,  200-2,  474,  496,  517  : — Rev,  Svy., 
7.  270-8  ;  pla.  1,  3,  6,  16,  28. 

Hoepltal,  16,  627. 

Hot  weather  season,  201,  257,  267,  328,  SSS,  366.  626,  630.  634,  644  ; 
v.  Heat. 

Hotels,  632.  643. 

Housden,  Geo.  P.  (  b,  1830/1  ),  civ.  asst.  Rev.,  269  n.5,  275,  433,  436. 
Houses  :— European.  14  ,  224  ,  249-50,  369-70,  608.  624  village. 
192,  491. 

Howard:— Geo.  Robt.,  28-8.  170-1,  172  n.6,  174,  414,  422,  431  A 
Robt.,  hla  elder  bro,  (  d.  before  Nov,  1802  ),  both  civ.  aasl.  Topo., 

[  rv,  385  J,  vlL  167-70,  363,  421-2,  431,  463-4,  600  :— R„  dr. 
aasl.  Rev.,  Punjab,  269  m5,  441. 

JDowrah,  Calcutta,  181-3  ,  260  Rlwy.  Btm,  374. 

Hudson,  Christopher  R.,  aast.,  comnr.  Assam  [  rv,  399,  484  ],  253. 


Hpgel,  Carl  Alex.  Anselm,  Baron  von  (  1794/6-iR7ni  ri— ...  '  ~ 

,  rallst,  Enoy  Brit.-.  BurfcUl,  n  (  63  )  1  IvV.n.w .  >.  r™.ln  Nab»- 
hulla,  rev.  block  boundary,  251  264  1  ^  '  4^4  1 .  lx,  xi,  87.  - '  ^ 

BuUmande],  Chaa.  Joseph  (  178sLl850),  German  XI thgr.lV?,^*S'£ 

Humboldt,  Freldrich  Heinrich  Alex.,  Baron  von  (  1769-1869  ) 

>  aturaJiat,  |  HI,  525  ;  JY,  1x2  j,  yr.  bro.  to 
JUGS.,  29,  1859  (  crl-xil  ) ;  144.  146  627.  ■ 

Humidity,  140,  163,  171,  463.  -  ■-  «"v  . 

'—Hi-  Robt.  (  1823-07  ),  Madraa  mlaany.,  143  : — Dr”  James 
Graaff  (b.  1880),  *  of_I.,  1907-34  ;  DSet.  Camb-  lBMf^a^ 
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VS^sl00^  Ba^  ■CBU  I  3  :  337  ].  HAH.;  H/R, 
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‘  B  4J6-  601 :  ph.  3.4  ' 
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Idleness,  412,  4(9-60.  -  *^4  ■  "Ttr-": 
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Interpreters,  32,  236,  448,  626. 

Interseetlon  of  points  and  detail,  17-8,  85-6.  90.  114.  116  184  215-6 
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Jalaun,  BundeLkhand,  267,  529  ;  pla.  1,  3,  5,  16,  28. 

JaJpaiguri,  n.  Bengal,  337-8,  476,  4S4.  496  ;  pis.  1,  28. 
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Jech,  or  Cbuj.  dodb,  Punjab.  7.  52,  273,  436.  508,  530  ;  pi.  16. 
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[  rv,  449-51  L  Conolly  (  104/58  ),  x,  322.  450. 

Jeasore  Dist.,  1.  Bengal,  Rev.  Svy.,  6,  243,  253,  255-6,  499  ;  pis.  1,  3, 
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273,  301,  370,  405.  415,  426,  448.  432-4,  490,  403.  534,  639  :— TS., 
87,  51-2,  132  ;  pis.  3.  6.  0. 
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Bril.  ;  DNB.  ;  146-7. 
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K&lka,  Punjab,  25  m.  s.  of  Simla,  35,  200,  474. 

Kaipi,  on  Jumna,  267,  438  ;  pis.  1  (  CaJpee  ),  28. 
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SIS  320  S2°-S  323-7.  SS7,  848.  357  : — *00_  9.  153  ,  394,  196-7, 
29l'  306'  323  327-35,  SS£.  842.  848-«.  852-3.  *37-6.  *60.  537 
Private,  Calcutta.  183  .  8  20.  323  Lotidop.  S.  2 38.  *17.  *M  r~r 
£«v.  Svr.,  AUab6b3d.  295  Madraa,  9.  280  .'—Poona,  276;—. 
MachlDC  or  Hand  Prcastf,,  9,  165,  194,  826-B.  832-3. — Bton«.*76,' 
315  ,  328-9  .  331  ;  t.  Photo-Lltbo ;  Ztnoo. 

Lithography  : — process.  276,  290,  811.  820,  326,  840,  496,  516,  637  • 

in  colour,  208,  239,  319,  829-SO,  332-— 4,  515,  BS7. 

Lloyd  M.  Gen.  Geo.  VTm.  Aylmer  (  17B9-1865  ),  Ben.  Int :  THndaon 
III  (63—6),  CB  ",  629  :— John  Hayea.  Bo.  LnL.  401: — BlcM. 

(  1797/8-1877  )'  Bo.  Mar.l  m.  499  )  i  SO..  7833-40  ;  Markham 
(  27-8  )  193-6  : — TV.,  Civ.  Engr.,  208  06.  423.  ‘  .. 

Local  OlBcUls.  Jit,  35.  113,  131,  177.  186,  264.  268,  293.313,  *18.  *6*. 

451.  466,  485,  607  ;  v.  Dint. ;  Kashmir.  .  .  .  / 

Loftb.'Edw.  (  b.  1627  ),  civ.  aasl.  Rev..  269  n.6,  433,  442-  _ 

Logarithm  Lodge.  The  Park.  Mossoorie  \  IT  44o).  631  . 

Logarithms.  Lpage,  120,  124,  265  :— Toilea,  123-4,  601,  629^30.  ». 

Long*:— Eicb'd.  (° 1703-1 855  >.  civ.  asst.  Topo.  J  m  385  ],  169  ni  17L 
178  421  <31 ' — B-ichd-  B.,  his  aon,  421,  431  ;  both  dr.  aast.  Topo, 
Longitudes  Aalr.  Obsns..  133.  196  n.6,  281  448  by  chronomei«_ . 
147  196  n.6,  538  : — In  error  195: — of  Madras,  xv,  12K-G,  2 lo  . 
Telegraphic,  503,  640: — Values,  120,  124 ,  130,  147,  196;  w.^ 

LongCiSn“seriMLOTS.,‘xlIr?l!fi;^^ Voo^L  1*0-1,  149;  «.  Bombay;  . 

Low.CJameM  bG1840  ).*cIt!  asst.  Topo  234,  236-7.  431  :— M  Gem  . 


ttM. 
■V*  . 


ul.  ...  -VTm..  civ.  asst.  Trig.,  23-6,  419, 

8.E.D.  <1813-88  ):  Mad.  Eagr*.;  id  •  ■ 

Low  water,  tidal.  69-70  ;  r.  Bigh-water ;  Tide*. 

Lubrication.  131.  153-4. 756,163  .  Tjr 

LuctDow  Oudh:— Cant.  »vy.,  185  n.8  :— Ot«y.  139  .632,  634 L— 
Read!  &  Keadcy. ,  185.  314,  378.  473.  482.  309  Bev.  Svy..  309. 
639  —Siege  *  Belief.  .1857-6.  7.  12.  ISO.  139.  1B4,  380.  482,493, 
500  305  321,  62 8,  531.  534  ;  pis.  1,  8,  4,  16.  28.  -  '  ' 

LudhiSna  PuDjab.  3.  37.  60.  216.  474.  493,  635  :-Bev.  8vy„  269-70 , 

Ludlow  Frank /b.’  f&S5  ).  Bo.  Eden.  Dept  1908-23  ;  491  :— M  Got.  - 
Bam.  Edgar  Owen  (  1813-88  ) ;  Mad.  Engra.;  ConoUy  (100/167) xi- 
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isunudeo,  Xlr««u  Blr  Harry  Kurnntt  <  Iftai>-4»fl  ).  ftw  Guides.  DNB.l 
DIB.  ;  475,  6U: — Col.  Tbos.  <  1780-1874  );  Ben.  Art..  Hudson, 
ID  (96);  511. 

Lyall.  Dr.  Bobt.  (  1825-67  ),  Ben.  Med.,  Crawford,  II  (  206-7  ) ;  Opium 
Agent.  Patna,  1854-7  ;  216. 

Macaulay,  Geo.  Wm.  (  1825-1910).  Bo.  Inf.,  Comdt.  1st  SlDd  Horae, 
194. 

Macdonald.  Alex.  (  1765-1840  )  Marshal  of  France,  Ency  Bril.,  205  : — 
John  (  1759-1831  ).  Ben.  Engrs.  I  II.  x  ],  FRS.  ;  Hodson  m  (  12-3  ), 
ConoUy  (  84/57  ),  DAB.,  ton  of  Flora  Macdonald  (  1722-90 ), 
BAB.  ;  511: — Maj.of2nd  (Sirraoor  RJflcs)  Goorkhas,  1871  ;  591  n.l. 

McClelland  John  (  1800-83  ).  Ben.  Med.  (  IV.  486  ]  ;  FRC9.,  geolgt., 
arrtL  1850  :  Supt.  Forests.  Pegu,  with  geol.  sketch.  1855.  10  Cal. 

(  308  ) ;  l  17,  336  J  ;  Burkill,  II  (  58,  67  ) ;  III  (  687  )  ;  v  (  768  ).  142. 
190. 

MacPougall,  John  w.  (  b.  1845  ),  civ.  asst.  Trig.,  1865-78  ;  490-1. 

McGill  Geo.  A.  {  1838-92 ).  civ.  asst.  Topo..  178-9.  428-9.  431,  485- 
6  : — Jaa.  Hamilton  (  1827/8-53  ).  civ.  asst.  Topo..  40,  44.  120, 

•  178,  211,  421.  431  :—John  (  b.  1830  ).  civ.  aaat.  Bo.  Trig.  ;  54  .  67. 

73,  419,  518.  ,  • 

MacGrath,  Capt.  Fredk.  (  1804-61  ).  Ben.  Inf.  I IV,  a6s  1  ;  Burma, 
1835-7  ;  195. 

MAcint5-Te.  Maj.  Donald  (  1831-1903  ),  Ben.  Inf.,  2nd.  OR.;  V0.;  ret. 
as  Hon.  M.  Gen.  1880  ;  DIB.  ;  Who  Wa$  Who.  \  491  n.l. 

Mackenzie,  Lt.-Col.  Colin  (  1753/4-1821  ).  Mad.  Engrs.  (in.  474-83]. 
CB..  SO.  Madras.  1810-5  ;  India,  1815-21  ;  xiii.  167.  231,  283,  346, 
421,  478.  497  n.4  : — James,  Sgt.  BB..  Markham  (  455  )  ;  331  n.6. 

Mackinnon,  John  (  1806-70  ),  Schmr..  Ben.  Art.  A  Mussoorie  (  rv. 
163  n.7  ),  v,  402,  422,  : — -Sell.,  Mu&soorie  [IV,  440  n .2  J,  432,  436, 
505.  ,  „ 

McLeod,  Sir  Donald  Friell  (  1810-72  ).  bcs.  (  rv,  288  n.i  ] ;  Comnr. 
trans-Sutlej,  KCSI.,  CB.  ;  LG.  Punjab,  1865-70:  BAB.;  DIB.; 
204-5  : — Gen.  Wm.  Co  u  per  as  (  1805-80  ),  Mad.  Inf.  (  rv,  455  J.  lx. 

MacMahon  : — Alex.  Ruxton  (  bapt.,  Calcutta.  April  1830  ),  Mad.  Inf., 
1847-79  MSC.  A  Burma  ComD.,  1856-78  ;  196-7,  244  n.2,  400  : — 
Chas.  Robt.  (  b.  1791  ),  civ.  asst.  Mad.  Topo.  [  IT.  386  J  vii,  179, 
279.  290-1,  431. 

McReddie,  Geo.  King  (  b.  1805  ),  dmn.  [  TV,  486  ).  353.  359. 

Mac  Vicars,  W  m.  (  b.  1805  ),  dmn.  (  TV,  486  1,  353,  359. 

MacVjttie.  Edw.  Francis  (  b.  1842  ),  civ.  asst.  Topo.,  174,  176  n.6,  431. 

Maddock.  Sir  Tboe.  Herbert  (  1790-1870  ).  BCS.  ;  Dep.  Govt.  Bengal, 
1845,  ret.  1849  ;  DIB.  ;  182. 

Madras  : — Army  A  Troops,  378,  384,  466,  504.  526  :• — viii  :• — Estbt. 
363.  423-9  : — Govr.,  180,  280  : — Govt.  Ft.  St.  4,  8.  144,  167,  177, 
180,  279-80,  347,  375,  377,384-5.  526  Harbour.  194 
297  khaldru,  454  Pay  Code.  385.  429,  455,  526  Presdcy., 
143,  176  ;  Town,  xiii  : — Rlwy.,  375  : — “Benighted”,  386-7,  491. 
543  ;  ».  Astr.  ;  Maps  ;  Obsy. 

Madras  Coast  Ser.  0TS..  29.  428,  432,  532-3  : — DSG.,  177.  280.  355, 
385: — Dista.,  167,  319  EDgrs.,  179:— Lambton's  Svy..  xiu,  66: — 
Eiv.  Svy*.,  6,  160,  279-80  : — Rev.  Svy.  Dept..  319,  494-5,  503, 
521  Topo.  Svys.,  4,  29.  127,  167-8.179-80.281,  289,  385, 
402:— Parties,  xW.  281.  288.  310,  420  Survrs.  A  Assts.,  283.  363, 
400.  421,  426,  492-3,  500,  519,  525-7  Alices.,  398,  429.  496, 
503  : — Tidal  Obsns..  69  : — Town  Svy.,  v,  vii,  x  : — Univ.,  494. 

mafajBal.  or  country  dist.,  411,  477. 

Magisterial  powers,  299,  398,  526-7. 

Magistrates.  113,  191,  252,  256-7,  322.  364,  374.  413-4.  484,  504.  522. 
529  : — Cant.,  500. 

Magnetic:— Bearing.  109,  190: — Meridian,  or  variation.  448: — Needle, 
282,  288  :— Obsy..  144,  162,  208.  532  :— Svy.,  144-6.  527-8. 

Magnetism.  145,  527,  540. 

Mah&balesbwar,  w.  GhAto,  54-5,  461  ;  pis.  1,  28. 

Mah&Dadi  R.,  Orissa.  170,  174.  283,  462,  525  ;  pis.  1,  3.  4,  16,  28. 

MaharAjpur,  Gwalior,  battle  of.  29-12-43,  c.  20  m.  B.  or  Dholpur, 
xl,  522-3. 

Mahsud  WazJrs,  vwr.  tribe.  49,  217,  219,  490.  492,  508,  540. 

Major,  bt.,  local,  or  regtl.,  348-9,  363,  379.  381-2,  384.  537,  539. 

Malaria,  xlv,  17.  25,  29.  337-8,  374.  417,  451,  454.  456,  459-60,  464-8, 
510  :  v.  Fever. 

Malaya,  Including  Malacca,  244,  349.  535—6. 

Malby  A  Sons,  engraven,  London.  311. 

Malda,  Bengal Rev.  Bvy.,  241,  245,  314.  452,  520: — Town  svy., 
245  ;  pla  1. 16.  28. 

Maling,  civ.  asst.  ianrr.,  Tenasserim,  1844,  194  n.6. 

Maluncha  North  ser..  0T8..  2,  12-5,  17,  19.  37.  83,  85.  99,  100,  104, 
122,  128,  149,  160,  343.  361.  368,  371,  379,  409.  416.  453.  456,  467, 
610,  520,  622-3,  541  :— South  ser..  OTS.,2,  22-3,25-6.  301,  504  ; 
pla.  3,  4. 

MAlwa,  Central  India  (I:  pi.  24;  m,  pi.  9],  64,  188-9,  191.  490: — 
Malcolm's  map  [  Hi.  84-6.  275  },  188,  310,  315. 

MAnaaarowar  Lake,  Tibet  [ III,  527  ]  187-8,  316,  531  ;  pla.  1,  3,  4, 
16.  28. 

MAnbhum  DIM..  Bengal,  fl  :— Rev.  8vy..  243-4,  251,  364.  511,  528  ; 
c.  J  angle  MahAls,  rv,  pt.  3 ;  v,  pi.  16. 

Mandl  Slate.  HlmAlaya.  202.  204.  206.  471,  516-7  ;  pis.  6,  16. 

Mangalore  Merdl.  ser.  OT8.,  w.  Coast,  102;  pL  28. 

Mango  tree*.  L2.  23.  278.  478. 

Manora,  KarAcbl.  42.  44.  74.  77-8,  80.  634,  53P  ;  pi.  5  :— Lighthouse,  41. 

Manaon,  Lt-Ool.  James  (  1791-1802  ).  Ben.  Inf.  (  m.  484  l  611- 

Manual  of  Surveying  (  Thuilller  A  Smyth  ),  xxvll,  162,  198,  243,  282-4, 
288-9,  302,  338,  S42,  365.  512,  521-2,  536. 

Map: — Compilation,  xv,  9,  194.  196-9,214.  295.  312-5,  319-21, 
840.  353,  428  :— Depot  321,  323-4,  348,  352  ,  482-3.  437 War 
Office,  London.  324  Drawing,  fi,  170.  198.  206  ,  214,225  .  270, 
820-L  348,  365,  414.  424-3,  428  :—  Heading  A  Footnotes,  291-2:— 
Index  or  Skeleton  214,  239.  241,  307-8,  312,  315.  321  : — Print¬ 
ing  A  Fm bnu,  xv,  5.  9.  74,  194,  190.  316-9  J£3.  849,  357,  537; 
In  London,  817-9.  321,  326  ;  v.  Engraved ;  Lay-out. 

Map  : — Mounting.  238.  324  : — Record  A  Issue  (  * rio.  ).  270 : — Reduc¬ 
tion,  196.  214.  299.  110,  319.  331  8ale*.  182-3.  305-6.  323-4, 
S48.  351,  502,  537  ;  r.  Photographs  ;  Projection. 


Maps'. — Demand,  t-page  99.  820.  324.  337;  r.  RJwys. : — Copied  by 
hand,  305,  320,  324  : — Damaged,  191,  270  : — Destruction  or  Low, 
250,  305,  322,  326.  <83  :— Genera)  A  OeogL,  68,  119,  140.  188-9, 

307- 9.  314-5.  350  :— Piracy,  307.  316,  323  : — Shortage,  or  Lack, 
188-9,  194. 310-1,  322  ;  v.  Blaoka. 

Maps  : — from  OTS.  ops.,  103,  184  : — GeogL  498  : — Mil.  193,  483.  537  : — 
Provinces,  312  : — Crdn.  Svy.,  Gt.  Bn...  113.  176  : — BJwyj.,  4. 
374  : — scales  : — 64-m.,  9.  307,  309: — 24  m.,  316-7: — 32-m.,  9. 

308- 9  : — 16-m.,  312,  314-5.  319  8-m.,  5.  189.  190,  812,  314-6. 

320-1,  324  :— Topo.  7.  10  08-9.  119,  140,  170-1.  188-9.  211. 
213-4.216-7.276,  336.  340  ;  t.  Charts  ;Geol.;  Rev.  Bvya  ;  Village 

Maps  of: — Bengal  Dista..  119.  290,  307,  348: — Bombay,  7,  310: — 
Burma,  lx.  6,  194.  190.  497-8  Europe.  146  HimAlaya.  187, 
204,324: — Hdbd.,  177,  307-9,  of  India,  xiii,  1  45-0  : — Kashmir, 
viii,  x,  6.  9,  87.  231.  233.  238-9,  310,  319.  342.  615  :— Hwp.,  119, 
185,  312,  324.  327,  357  Nligiri  Hills,  384  -Oriasn.  lx.  526-7  : — 
Oudh.  314  Punjab  A  *wr.f  35.  51.  70.  119.  209.  213-4.  219. 
284-5.  316-8.  324,  424.  427  :— RAjputAna,  313-6,  324  :— S.  India 
vii,  310,  319  : — Sind.  192-4  ;  v.  Aasam  ;  Bih&r ;  Calcutta  ;  Central 
Iudia  ;  Pegu. 

MarAlha  : — Language,  530: — People.  xJU,  447  : — South  M  Country 
(fi*0).  Rev.  Svy.  [  IV,  pi.  1).  275-7.  398.  488,  494.  498.  610; 
pi.  28.  DhArwir. 

Marches  on  duty.  41.  158,  170,  210.  210.  837-8,  370,  484.  534 
on  transfer.  371,  438. 

Marine  : — Board.  Calcutta.  71  n.S  : — dept.,  Calcutta,  15,  57,  <01  : — 
Bombay,  viii,  72-3  : — SERVICE  : — Bengal,  190,  437:-— Svy.  Dept., 
1874,  73  n.l. 

Mariners,  or  Sailors,  139,  519. 

Marines,  Royal  (  British  ),  484. 

Markets,  253,  362,  477. 

Majkham’a  :  Memoir  on  the  Indian  Surveyt  xvi,  XX v l,  158-9,  311,  321, 
417,  512  :— Abitracl.  509. 

Markhor,  mountain  goat,  481,  615. 

Marks  -Cultivation  limit*,  275  OTS.  Stations,  27.  40,  48,  50,  98, 
105,  108-10,  112-4,  120.  190,  228.  235,  406,  472  Destroyed, 
469  : — Rock-cut-  105,  112  -Topo.  Stations.  212,  286  ;  v.  Naviga¬ 
tion  ;  Referring  ;  Boundary. 

Markstones  : — Base-lines.  20,  42  : — Disturbed.  50,  00,  113,  190,  212, 
409-70  OTS.  Stations,  97,  99,  105-7.  109-10,  112-3.  138  Pre¬ 
servation.  112-3.  131  : — Rev.  Svy.  conn.  295-6  ;  v.  Centering. 

Marriage.  369  n.S.  410  n.l.  427,  429.  488-543,  patriot. 

Marriott,  civ.  survr.,  Prov.  Wellesley.  Malaya  ;  244  n_l. 

Martaban.  Burma,  194.  244,  425,  642. 

Mason.  Lt.-Col.  Kenneth  (  b.  1887  ).  Bjc..  M0.,  B  of  I.  1909-34  ;  Prof. 
Geog..  Oxford  Univ.,  1934-52  ;  xvi,  83  n.3,  92.  96,  489,  507,  515 
ns.  6,  7. 

Masonry: — dry-stone,  24,  112-3  mud-bound,  112: — Marks,  295— 
7  : — Pillars,  for  Inst*..  99.  105,  112  :— for  rev.  avy.  control,  131: — 
Platforms.  98,  262  : — Towers,  105. 

Mrsods.  stoneworkers,  13,  39,  110,  112.  296. 

Masherbrum  Pk.,  K  1,  25,062  ft.,  Karakoram,  88-9. 

Massacre.  267,  435.  483. 

Masters  Lt.-Col.  John  ( b.  1914).  LA.,  DSO..  auth„  419:— Wm.,  civ. 
aast.  Trig..  90  n.0,  410  n.S,  419. 

Masts,  for  signals,  24-5,  90. 

Masulipatara,  E.  Coast,  rev.  avy.,  280,  494,  521  ;  pi.  28- 

Mate,  or  select  khal&gi.  4  52.  456. 

Mathematical  Ability.  340,  382,  530,  533-4,  541  Education.  522, 
526  : — Papers.  529  IBST.  Maker,  9-10,  20,  44,  152-3,  100.  102, 

164-6,  299.  329,  357-8  :— Asst.,  358.  300  Dept.,  140,  163-5,  322, 
338,  340.  342.  357-8  : — OrFiCK  (  MO.  ).  151,  352  n.3  ;  v.  Supt.  ; 


Workshop. 

Mathematicians.  136.  178,  388,  390-1.  414,  425.  427,  501,  520.  624 
534,  544. 

Mathematics,  380-1.  383.  389-90,  397,  411,  402-3.  417,  423-5,  .448-9. 
492.  501-3,  513,  522,  526.  533-4. 

Mathison,  LL-Col.  Robt.  (  1807-87  ),  Ben.  Lnf.  I  rv,  457  ).  6.  241.  246, 
299,  303,  364.  433-4. 

Mauritius  1.,  Indian  Ocean,  348,  350.  631. 

mauza,  village,  a*  flacal  area,  263  : — mauzaioar,  village  by  village 
246-7,  274.  278. 

Maxwell  :— -Henry  Hamilton  (  1824-93  ),  Ben.  Art..  186  Wm. 

(  1814-82  ),  Ben.  Art.  I  rv,  457  ].  241.  251,  384,  433. 

May  John  Albert  (  1841-86  ),  civ.  aaat.  Topo..  176  n.2,  431;— 
Robt.  (  b.  1830  ).  civ.  aast.  Rev.,  433,  442. 

MayurbhanJ,  State,  Orissa.  27,  108  n.5,  170,  172,  175—6. 

Measurements,  rev.  svy.,  280,  292  ;  v.  Indian ;  Perambulatora. 

Meat  supply,  32,  400. 

Mecca,  Arabia,  302  nJ2,  473.  494,  505. 

MechAm,  Richd.  (  1826-59  ),  Ben.  Art.,  kd.  by  tribesmen.  5-11-69. 
219. 

Mechanic.  153.  104,  279.  392-3:  — repair*.  44.  533  :— skilled.  10,  44, 
164,  158,  632,  634. 

Medals  :— Exhibition.  331  518 Mil.  Service.  495.  508,  523,  539; — 
BOB.,  339.  619. 

Medical  Aid,  10.  168,  410,  454,  458-60  Board.  520  Certificate, 
31  48  257,  343.  182,  497-8.  501-2,  522,  629,  539—40,  542  :  — 
Charge  of  fd.  party.  20,  142,  173.  457.  459.  464  ColL.  Calcutta. 
140  : — Compounders.  457  Instna.,  109,  520  : — Officers,  SI,  130, 

142-3,  171,  21*  d4,  636: — Treatment  A  Science,  -456-66,  500; 
v.  Doctor*  Surgeon*.  „  4  •  _ 

Medicines,  168,  210,  373.  391.  438,  450.  458-60,  404  ;  v.  Emetic*. 
Medlicott,  Henry  Benedict  (  1829-1905  ).  FOB.,  fils..  GSL.  1854-87 
Dir.  from  1878  ;  Who  Wcu  Who ;  DIB.  ;  143. 

Meerut.  Rwr..  1.  50.  80-1.  150,  228.  313-4,  337,  372,  374,  376,  482-3, 
498-500,  535  : — Canl.  Svy  186  n.8  ;  pLs.  1,  3,  4,  5,  10,  28. 
MeghasAnl  HID.  Orissa,  175,  400  ;  pla  1,  £8. 

Meghna  R.,  ».  Bengal.  0,  242-1,  256. 

Memoirs: — Descriptive,  177.  187,  220.' — Personal,  527  : — Statistical, 


Memory,  Id*.  oC  238.  519.  529.  5S1. 

MeDeaod.  Auguataa  (  b.  1806  ),  dr.  aaat.  Topo.  t  IV,  ),  300.  421,031, 
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Merchant*  •.—•‘Ailtllc,  448,  60?  : — German,  601, 

Msrcury  or  Quicksilver: — Barometers,  60-70: — medicinal,  461: — 
reflecting,  661 : — Sulphide,  832  n.4c 
Meridian  of  Tongde.,  57,  101  : — aetr.  obene.,  180  :— oonvergency,  208, 
630  : — lioel  od  maps,  123,  126,  181,  818 : — Marks,  118  ;  v.  Gratl- 
-  :  eulei  1  Longitude! ;  Projection!. 

Meridional  ehalna  of  triangle*  ;  t.  Subordinate. 

Merrlah  sacrlflcee,  human,  167,  160-70.  886,  627. 

Merw-era,  RAJpulAna,  6,  266-6,  B64  ;  a.  Ajmer. 

Metals,  antimony,  lead,  142,  144  ;  t.  Braai,  Odd.  Iron,  BLlver. 
Meteorological Dept,,  1.  140  Obene.,  76,  138-0,  146.  866,  608 
Records,  78,  1SB  : — Obey.  180. 

Meteorology,  130-40,  145.  ■•••.'• 

Metric  System,  634. 

Meywar  Bhll  Corps,  RAjputAna,  89. 

Mhow,  Central  India.  56-6  ,  892  ,  523  ;  t.  Indore  ;  pis.  1,  8,  28. 

Mi&nwAU  Dial.,  Slnd-Sfigar  dodb,  Punjab,  47,  80,  274  ;  pi.  16. 

Miasma,  Jungle.  456-7.  459,  462.  466-6  ;  r.  fever. 

Micrometers,  116,  117,  120,  148,  151,  154,  287, 

Microscopes  : — of  base-line  hare,  97,  158-9  : — of  theodolites,  98. 115-6, 

121,  153-4,  520.  633  Research,  489. 

Mjdnapore,  Bengal: — Cadastral  Bvy_.  1872-6,  435: — Cants,  23—4,  26, 
501  525  Dist.,  22,  29  Maps.  lx,  Sll  Rev.  Bvy„  6-6,  241-2, 
246-7,  295,  299.  S03-4,  364,  895.  433,  435,  450,  610,  628: — Topo. 
Bvy  172  176  : — Town  Bry.,  625  : — Trgn..  29,  462  ;  pis.  1,  3,  4, 

-  16,28. 

Mile,  of  1.760  yds  .  160.  162. 

Military  • — Authority,  377  : — Alices.,  340.  355.  898,  407,  489,  602  : — 
Board  Bengal.  162,  164,  809,  816,  858  :— Dept.,  Govt,  of  India, 
803:— Duty,  14,  28,  53,  209,  241,  266,  269,  276.  S38,  882,  884, 
480-3  493, '499  : — Drawing.  291,  841,  883: — Expna.,  49,  184, 
194  215,  217.  219,  481.  489-90,  609,  627  :— Instn.,  Madras  In, 
H4-31 1'  176,  288  : — Maps.  35,  200-1,  214,  285,  817  : — Opns.  1, 
167-8  189.  .286,  310,  877,  481-3,  485,  618,  637: — Orphan; 
Bchooi,  Calcutta,  441,  444  : — Rank,  836—40,  845,  881-2,  388-0, 
407* — Reversion  to  tlnlt,  384.  499,  626,  630-1,  633: — Route 
»vys  810:— Sec.  to  CG..  238.  349: — Society,  829: — Svy.  A  Recce,, 

2  4  189  208.  210,  214-5,  218,  SB0,  SS7,  423. 

Military  Officers.  870: — GTS.,  836.  S7P-S0,  399:— rev.  BTTs, :— Bengal, 
304,  396-6,  400,  433  : — Bombay.  8,  276,  293,  400-1,  476: — 
'TOPO.  SVT6.,  xiv,  316,  399-400,  421,  426: — rubadar,  89.484: — 
ris older,  428  ;  r,  British  ;  Cavalry  ;  GTS.,  Infantry  ;  Kashmir, 

Milk.  459.  461,  479. 

Millard.  Sgt.  Henry  (  1819120-57  ),  h,  London,  arrd.  Bengal  1839  ; 
Engr.  ■  2nd  Ben.  Eur. ;  to  Rev.  Svy.,  16-9-47;  Bub-asst.  ;  200, 
260  n.’l,  433,  442,  483  h.l. 

Miller,  Col.  Henry  Rewdick  (  1826-67  ),  Bo.  Inf.,  with  Guides,  rwt„ 
Dio.  Police,  Punjab ;  216. 

Minerals,  borar,  cornelian,  3  42-4,  171-2,  386,  601,  605  ;  c.  Coal ;  Lime. 
Mines,  Sch-  of.,  London,  505,  526. 

Minor  Trgn  2-14,  par  rim  18,  296,  passim  409,  416,  423,  458,  471.  483, 
501,606,609.516,519,526. 

Mint  ■— Bombay.  630  : — Calcutta.  307-8,  332  :— Master,  S80,  634-5. 
Mirage,  2.  40,  58,  62,  65,  117-S,  212,  467. 

Mirra  Muhd.  Haidar  DughlAt,  K&shgar,  ruled  Kashmir  1641-61  ;  240. 
Mirra  Sajjad.  or  Sbuja  (  d.  1873  ),  sum.,  "The  Mirra”,  GJ.  LXU. 
1923  (  429-40  )  ;  47,  216,  447-8. 

Mirripur,  Kwp.,  Dist.,  12,  284,  452  :— Mgte,,  874  Maps,  296  n.2, 
826  : — Rev.  Svy.,  8,  450  Town,  438,  641  ;  pis.  1,  8,  16,  28. 
Misconduct,  412-4.  437. 

mu!  or  khatrah  regr,,  247,  254,  800,  802  ;  c.  lhakbaxt. 

Missions  : — Christian,  33,  195,  447  :— Missionaries,  416  ;  t.  Political 
Mist,  or  fog.  46,  207,  287,  467-8  ;  r.  Cloud  ;  Eog  ;  Bare. 

Mitchell,  Col  Sir  Thos.  Livingstone  (  1792-1855  ),  BG.  KS^.,  Australia, 
trs.,  1828.  DAB. ;  839, 

Mithankot  od  Indus,  8—4.  44-5,  48—9,  63,  79—80,  209-10,  217-8,  838, 
484.  490.  509,  613,  641  ;  pis.  1,  3,  B,  16.  28.  •  . 

Mohsin  Husain.  Saivad  Mir  (  d.  1864  ),  Mathl-Inat.  Maker  (  nr,  *58  ). 
10,  20,  34,  44,  71,  130,  148-9,  151-6,  156,  162,  164,  288,  829. 
357-8,  SG0. 

mohioa  Dees,  barrio  lalifolia,  23,  175. 

Money  : — lender,  412  : — market.  Calcutta,  522  :— paper,  4S3,  534. 
Money,  6ii  Alonro  (  1821-1902  ).  ncs.,  1643-78  ;  ecmg..  cb..  Oomnr. 

Public  Debt.,  Cairo,  from  1680  :  DIB.  :  Who  Wax  Who  ;  242. 
MonghyT,  BihAr  : — Dist.,  15,  142,  454,  511  : — Rev.  Bvy.,  241,  254-6,  ,- 
290,  302,  454,  529  :— Town.  13-4,  16,  19,  29,  101,  255,  288.  337, 
868,  371  ;  pis.  1,  8,  28. 

Monsoon,  or  rains: — Aasam,  869,  468: — Bengal,  14,  20,  23,  29-80,  70, 
83.  106-7,  264,  803,  836,  866.  868-0,  409: — Mussoorie,  KWT..  44, 

122.  267,  870,  456,  496: — Orissa,  26,  174.  367,  463-4,  625  ; — 
GujarAl,  58,  450  : — Punjab,  86  ,  77  .  209  ,  524  .  544  : — Kashmir, 
224-6,  227,  229,  888  : — RAjpulAna,  88.  40,  463,  623  : — Sind,  168, 
371  ;—South  India,  865,  543  : — Christmas  Rains,  or  KE  Monsoon, 
17,  51,  62  n.B,  463  n.S,  467. 

Montgomerie: — Bastings  Seton  (  1872-1949  ),  aolctr.,  aon  of  t.  o.  M., 
613-4  : — fm.  (  b.  1821  ),  civ.  asst,  aurvr.,  Burma,  Topo.,  198-9 
244  n.2.  525,  431.  ■ 

Montgomery.  Sir  Henry  Conyngham  (  1603-78  ),  Bart.,  M06.,  270  : — 
Dist..  Punjab,  272-8.  formerly  Soognira  ;  pi.  16. 

Monumental  Inscriptions  (  m.  ),  491,  493. 

Mooli,  or  Muni  Mai.  Peak.  14,936  ft.,  Fir  PanJAl,  87.  222  n.6.  223-4. 
Moon,  226,  465,  628. 

Moorcrort.  Wm.  (  c.  1786-1825),  vet.  aurg.  In,  430-1)  m.  485-7), 
Tl,  Till,  145,  186-7,  220,  817,  446.  528. 

MoradAhAd,  jrrrp.,  rev.  avy.,  258-62,  813,  434.  638,  643  ;  pis.  T.  8, 
16,  28 

Moran  : — Francis  (  b.  1812,' 3  )  I  IT,  084],  442  John  Kenneth  (  b. 

1835  ),  clr.  asst  Rev.,  1B4,  434,  4  42,  628. 

Morari  Tao.  trans-HimAlavao  lake  ;  pi.  6  :  186,  234—6. 

Morlaud.  Lt.-Col.  Henry  (  1803-68  ),  Mad.  Inf.)  111,458-0  ),  lx,  8, 177. 

863.  383—4,  400.  421,  428,  478,  493. 

Morrison.  Cbaa,  Regtr.,  6G0.  1830-41  i  rr.  150).  872  :— Brig.-Gen. 

.  Joseph  Wanton  (  d.  1826  ),  H*.  44tb  Ft  T  in.  68  mr  ).  196. 


Mortality.  16.  862,  428  ;  r.  Deaths,  —74. 

Mosquito,  256,  421,  466,  466  : — curtains.  464,  466.  -  .  ..  V'.'  -  ■ 

Mouuds,  or  hlllocka,  46,  48,  60.  104,  108-9,  112.  • 

Mouot  Abu,  Prill  A  atatloD,  8,  88-9.  63-4.  67,  99.  117,  132.416;  ».  Aba-* 
pis.  1,  6.  28, 

Mountalo  : — Massif,  88  n.8,  94-6: — Range*,  x 111 : — Blckneat,  204  -D' 
Bvys  423,  425,  462  ;  c.  Alice*.  ;  Attraction  ;  Hill  .  „  -  .  1 

Mountaineers,  889.  417,  489,  506-8,  618.  •  •' 

Mountainous  Country,  68,  07,  149,  151,  157,  170,  200-8,  214,  22l* 
278  ;  v.  Hilly.  -  •  ’ 

Mountains  : — srw.  HlmAlaya.  422  :— Jtx.  Frontier,  •  104  Tibetan 
87  :— Trgn.,  85-6,  76,  82-9.  157  HimAlsya. 

Mud; — 24-6,67,69,78,162: — plaster  or  cement,  112.  ' 

Mudge.  M  Gen,  Wm.  <  1762-1820  ),  Ri.,  PRS. ;  DSB. ;  Dtr.  OB.L?og_ 
1820:830, 

Mughal  Emperors  or  Delhi  )I:  Index,  av.  Emperors;  D,  464,  rr 
Delhi ).  89,  240. 

mujrjujl,  summary  or  abstract,  259. 

Muhammadan,  muEsalman,  or  mualim,  200,  240.  448,  459,  473. 
Mulheran,  Owen  (  1818-c.  1853  ),  civ.  asst.  Trig.  {  TV.  487)  .  200  mi 
419,  516. 

MulLins  Chaa.  (  b.  1809-10).  242,  244  n.6,  433  442  :— Chas.  Wml 
218-9.  442  ;  pr.  cousins,  both  civ.  assts.  Rev.  (  iv.  487  ). 
Municipality  : — Calcutta.  181,  637  : — Muaaoorie,  137-8  ,  602.  623.  ' 
Munro.  M.  Gen..  Bit  Tho«.  (  1721-1827  ),  Mad.  InT.  I  n,  433  ),  8.  279 
292.  -  -  ■ 

M unrow  (  d.  1857  ),  civ.  aast.  Rev,.  442,  483  n.l. 

munthi,  musbm  tesicher.  215,  281,  278,  865,  423,  643-4,  480-L  494. 

'  624. 

Murder,  146,  219,  448.  607.  627-8. 

MultAn.  Punjab,  7,  85.  48.  49,  77,  816,  337,  871-2,  483,  489,  623,  532 
Siege  1848/9.  498.  600,  639  :— Dist.  Rev.  Svy.,  272-8  ;  pis.  l,  a 
6,  16.  28. 

Murray: — Capt.  James  (  1834-1904  );  Ben.  Inf.  x,  xl. M*j."Wm. 

(  1791-1831  ),  Ben.  Inf.,  vil,  x. 

Murree,  Punjab.  27  n.6,  224,  469,  485,  492,  498,  605,  60S,  514,  618. 
625  • — Lat.  Obsn.,  133,;— Obsy.,  133,  139,  337  ; — Recess  Qrs.  48 
63  ,  211,  2  1  3  ,  2  1  6  ,  2  1  9  ,  274,  S70,  397.  482,  488,  490,  600,  624, 
631,  639  ;  pis.  1,  6,  13.  28. 

Murshid&bad.  Bengal,  Rev.  8vy..  6,  185  n.8,  241.  243  ,  260,  255,  872, 
499,  629  ;  pis.  I,  8,  16.  28, 

Museum  : — ASB„  Calcutta,  481: — Svy.,  Dchra  Dim.  120,  153,  156. 
169  ns.  2,  4.  235  n.7,  616,  631: — Fiuw-iUiam,  Camb.,  490: — 
Indian,  Calcutta,  489. 

Musgrove.  j..  ljtbo,  dmn.,  S30,  357,  360. 

Muskets,  150,  377,  474.  639. 

Mussoorie,  KWT..  43,  86,  136,  145,  201-2,  204,  207,  216,  422,  427,  48S, 
602  : — Cemetery,  611  : — Climate,  616,  618,  643  : — Expense*. 
369  n.S  : — Maps.  138  n.7  : — Obsy.,  137-8  :■ — Recess  Qrs.,  18,  60. 
84  90  353,  369,  393.  410,  489,  496-7,  600,  611.  639: — Schools, 
402,  432,  436,  606;  122,  336-7,  343,  852  D.S,  482,  624,  637,  541  ; 
pis  1,8,  28  ;  t.  Mackinnon;  Monsoon;  Blokes  ;  SG.’s  Hdqrs. 
MustAgh  Range.  Karakoram,  236,  488-9. 

Mutineers,  1857,  1,  31,  396,  4S2-5,  492,  535  : — Svy.  casualties,  6  .  267; 

S64  396  400,  439,  442,  444,  483,  494,  638  ;  r.  Massacre. 

Mutinv  3857,  1,  6-6,  4S.  50-3  ,  63,  151.  379,  189,  213  ,  228,  238,  266, 
268  314,  320,  864,  374  n.2,  465,  482-6,  488,  626,  634  Dis¬ 
turbances  of  1857-9,  1,  48.  87  ,  213.  228  ,  230,  238.  268,  331,  849, 
446,  376.  481-6,  509,  626,  532  : — Mil.  campaign*.  810,  605,  585 ;  t. 
Delhi  ;  Lnckoow. 

mutruddu ,  rev.  avy.  assts.,  183,  271,  365,  434,  439—42,  450-2. 

Muttra,  KWT.,  Rer.  Svy.,  S09,  450  ;  pis,  1,  8,  6,  16.  28. 

MuzellnrabAd,  K  ashmir,  228  ,  230  ;  pis.  1.  6,  6,  18,  28. 

MurafTarpur.  or  Trrbut,  BihAr,  6,  13,  19,  82,  24),  368,  543  : — city  svy.. 
252  ;  pis.  1,  28  ;  r.  Tirbut. 

Mymcnsingh.  Bengal,  253-4,  322,  373,  512-8  :— Rev.  Svy,,  6,  241-8, 
253-4,  434-6,  438,  643  city  *vy.,  252  ;  pli.  1,8,  4.  36,  28. 
Mysore,  fi.  India,  v,  xlil.  144-5,  476,  543  : — Rev.  Svy.,  488: — Topo. 
Svy.,  638  ;  pi.  28. 

Radia  Dist.,  Bengal,  Rev.  Svy.,  6  ,  241,  243,  260,  265  .  625  ;  pis.  1 
(  Ruddeah  ).  16.  28. 

Raga  Hills.  Aasam,  145,  1S3— 4,  489, 

Rfigpur,  cr.  : — British  occupation.  405  : — City.  482  : — RAJs  of.  178, 
617  :— Rev.  Svy.,  268,  368.  398,  486.  610.  638  :— Topo.  6vy.  of, 
1824-31,  268,  343  —Territories,  1,  172.  189,  268,  843,  886: — 
Trgn.,  179,  268  -.1,3,4,16,28. 

RAhan,  Sirmur,  84,  200-y ,  206  ;  pi.  6. 
naik,  or  corporal,  841 , 377,  454,  474. 

Rain  Sin  aDdit  (  1830-95  ),  explorer.  cn„  portrait  El.  Records, 
TUI  (  frpee  ),  448,  62 8. 

R'ainl  TA1  Kumaun.  260  n.l.  264,  266,  818,  824,  482,  488.  495,  499, 
631,  639  : — Town  *vy..  259  ;  pis.  1.  4. 

Raines  : — of  places  mapped,  257,  296,  Sll.  SIS,  S20-1,  330: 
Personal  495  n.l.  49G,  522,  629  : — of  Sum*,  recorded.  122,  292. 
845:— Trig.  Ft*.  A  Stns.,  117,  121,  489,  514  ;  v.  Orthography: 
Peak*  ;  Village*. 

R&miruddin,  engraver,  832  n.B.  S35,  857.  , 

RaDds  Devi  Fk_,  26,640  ft.,  Kumaun.  8,  84.  01.  146,  187,  628  ;  pU.  X. 
8.  28. 

Ranga  Parbat.  or  DiArnar,  26,660  ft..  Kashmir,  85-8,  228.  227,  2Sp, 
239,  837.  614.  628  ;  pi*  1,  8,  6,  6,  IS.  28. 

Rapier  :— Gen.  6ir  Cba*.  James  1  1782-1 8)>S  ),  SSrd  ft.  1704  :  con¬ 
quest  or  Sind,  "1842—4  ;  Govt.  1844-7  ;  C-ln-C„  India  1849-60. 
gcb  ,  1843.  DAB.  DIB. ;  217,  494,  632  :— Lord,  orMegdal*.  Bobt. 
Cornelius  (1810-90).  Ben.  Engra.  1826,  TH..  1883;  Conolly 
’  (  87/146  ) ;  ns.,  1850.  Oiv.  Engr.  Punjab,  1849-66  ;  C-ln-C.  India. 
1870-6  ;  DA'R.  ;  DIB.  ;  209  n.l.  272  ,  624. 

Kapoleon  Bonaparte  (  1760-1821  );  Emperor  of  Prance.  205.  283. 
Rarbada  B  .  d„  65,  148,  189-90,  102  ,  824  ,  462,623  ;  pla.  1.  8,  f, 
28  " 

Rash.  Alex.  {  1816-47  ).  Bo.  Engra.  J  rr.  «jp  )  ;  Conolly  <  106/103  ),  8, 
876,  401  : — O.  I.,  cIt.  as«t.  ReT„  442. 
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KJUftr,  B76,  876  Rev.  8 vy.,  SOA,  405,  409,  611,  698  j  pis, 

Nasirftb&d,  RAjputAna,  61,  371,  438,  488,  400  ;  pis.  1,  5.  28. 

Nasri  Batt.,  later  1st.  Gurkha  Rifle*  I  in,  10  n.6  ;  17,  444  ),  610. 

Native  Est.,  361  ;  v.  Doctor*  ;  Followers  ;  Indian. 

Natural  History,  141-2,  146,  528. 

Nature,  scientific  weekly,  London.  02  n.l,  95  n.5,  96. 

Nautical  Almanac,  annual  pubm,  181. 

Indian  Navy,  58,  73—4. 

Navigation  : — 59  : — Lusts..  131  : — Marks,  16,  25,  510  : — Obsns.,  411. 
Neale.  Clarence  H.  T.  (  b.  1840  ),  civ.  asst.  Topo.,  100,  210  n_3,  218, 
227,  229,  232  n.4,  424,  432. 

Nela  Pass  A  Pk.,  Upper  Ganges.  207-8,  605,  517.  ’ 

Neliore,  Madras  : — Topo.  Svy.,  179,  280,  383,  604  ;  pi.  28. 

Nelson,  Horatio  ( c.  1790-1839  )  Rev.  Survr.  (  in,  489-90 ),  vliJ,  x. 
Nepal  ;  Account  o/...by  Buchanan-HamUton,  Edinburgh.  1819  ;  82. 
Nep&l,  Himilayas,  81,  83  : — Bdy.  or  Frontier,  viii,  13.  19.  185-6,  241, 
244.  252,  314,  364,  529  Foot-hills,  105  :— Entry  forbidden.  16, 
81.  85.  94-5.  145-6,  522  Govt.,  85,  92.  264  Map,  318:— 
Rcsdt.,  65  n.4,  94  Snow  peaks.  86.  90-6,  204.  502  Trade,  501. 
Nepalese  people.  185,  252,  264.  473. 

Neuviile,  Chas.  Joseph  (  b.  1834  ).  civ.  asst.  Trig..  233-5,  372,  419,  425. 
Neve,  Arthur  (  1853-1919  ),  FRCS.,  of  Kashmir,  xxvii  224,  240. 

NeviU.  Henry  (  1820-69  ),  *cs.,  1840  ;  Resdt.  Travancore  1864.  280. 
New  York.  505  Zealand,  635-6. 

Newspapers,  325  n.4,  357,  472,  512  n.2  ;  v.  Press. 

Nichtcrlein,  John,  indigo  planter,  Aligarh,  501. 

Nield,  Chas.  Bridgman  (  b.  1821  ),  civ.  asst.  Trig.,  14.  24-5,  463. 

Night  marches.  162,  187. 

NUgiri  Hills,  8.  India  : — Health  resort,  28,  177,  379,  445,  466,  495,  504, 
627.  542-3  : — Ouchterlony'a  Svy..  8,  179-80,  279,  281.  290-1.  297. 
363,  383—4,  421,  519  : — Solar  Eclipse,  1871,  502  ;  v.  Oolacamund: — 
nr.  Balasore,  Orissa,  168-9. 

Nimach,  RftjpuUna,  3,  38,  51,  55-6,  392,  452,  600.  523,  532  :— Rev. 

Svy..  6,  266,  364,  436.  495,  605,  639  ;  pis.  1,  3.  6.  16,  28. 

Nirmal,  Hdbd..  416.  460,  462,  479  ;  pis.  1.  28. 

Nix&m,  178  : — Army  A  mil.  service,  267  n.5.  419  : — Dominions  or 
Territories;  v.  HyderibAd. 

No&khSli,  or  Bbuluah.  Dist.,  E.  Bengal,  242.  256  ;  pis.  1,  16,  28. 
Nominal  Rolls,  xvi  : — submitted  by  fd.  parties,  361,  364.  453  : — 
Civ.  absts.  : — OTS  .  418-20: — rev.  ;  Bengal,  439—44  : — Bombay, 
444-5  Madras  445  : — Topo..  430-2  : — MEL.  burvrs.,  GTS.,  399: — 
Rev.  Bengal,  400  : — Bombay,  400-1 : —  Madras,  401  : — Topo., 
399-400: — eoo.,  Calcutta,  359—60. 

Non-comnd.  offrs.  (  NCO.’s  ),  British,  331,  358,  624. 

Norris.  Lieut.  Francis  Brooke.  Nagpur  Service  I  m,  490-1  1.  343. 

North  Long!.,  Conng.  ser.,  GTS.,  Kuraaun-Rohilkhand,  1,  11,  16,  18, 
21,  34,  81,  86,  126,  132,  135,  156.  361,  381,  496,  516.  619. 

IT*.  Frontier,  ots.,  1  : — Topo.  Svys.,  183-4,  311-2,  512. 
jte.  Longl.  ser.  OTS.,  2.  11.  13-9,  44,  66-7,  75.  97,  100,  107,  132.  137, 
148-50,  155-6.  185,  361,  410.  416,  457,  467.  501.  510-1,  519-20, 
541  : — Comps.,  90-1.  128-9,  343-4,  417,  501  w.  section,  21.  29, 
86,  153.  376.  520.  623  : — obsn.  of  Snow  Peaks,  17-20.  81-6,  90-5, 
416,  501,  519-20  ;  pis.  3,  4. 

JTE.  Quadrilateral.  1-2,  11-21,  29-33.  97,  107.  129,  521  ;  pi.  4. 
inr.  India,  499  : — Frontier  Agency,  AmbAla,  269.  380,  608  : — 
Rev.  A  Topo.  Svys.,  363,  377,  396,  436,  508-9  ;  v.  Mil.  Expna. 
irw.  Himalaya  longl.  ser.,  GTS.,  49,  62,  66,  76,  87,  113,  118,  123.  132-3, 
136-7,  221,  239,  286,  S47,  405,  429  :— under  Du  Vernet,  2.  12, 
34-6.  38,  86.  98,  115,  124,  148-9,  152-3,  156-7.  200,  220,  271-2, 
337,  363,  379.  385.  393-4,  422,  472,  474,  479-80,  496-7,  500,  505, 
516.  532  under  Logan,  2.  18,  35-7.  42,  50,  86.  119,  209-10,  221. 
296.  375,  472,  490.  511  : — Comps.,  344. 
irw.  Himalaya  Topo.,  2.  4-6,  36,  136.  200-8,  220-1,  271.  811.  318, 
286.393.417.422-3,  426.  471.  478-80,496-7.  505,609,  616-7:— 
*  J-lnch  Maps.  310-1,  318-9.  330-1. 
irw.  Provinces  :— 188,  312-4.  320,  325,  337  Dist.  Maps..  313-4, 
-  S25-6  : — 16-m  Maps.  315  Govt.,  137-8,  258,  264,  267,293-4, 
315.  353.  413  :— Lt  -Govr.,  211,  262,  266,  282,  313-4  Rev. 
Svys.,  xiv,  5.7.  185,  193, .242,  256,  258,  276,  284,  293,  295,  297, 
314,  321.  351,  364,  396,  536  Towers,  OT9.,  107,  113. 
irw.  quadrilateral,  2-3.  34-53,  129  ;  pi.  5. 

Norwood,  Rlchd.  (  e.  1690-1675  ),  mathn.  A  geodesist ;  aurvd.  Bermuda 
where  he  died  ;  DNB.,  297. 

Nott,  Gen.  Six  Wm.  1  1782-1845  ) ;  DNJB. ;  DIB.  ;  Ency  Bril. ;  495.  * 
Nowgong,  Assam,  183-4,  362  ;  pis.  1,  28. 

Nobra  B...  Karakoram.  187,  425,  606. 

Run  Kun,  or  Ser  Mer.  Himalaya  Peaks,  23,410  ft.;  87-8,  223  ,  230  n.3, 
235-6.  239,  513  ;  pis.,  6,  IS  ;  Ser  or  Nana. 

Oak  trees.  222.  643. 

Oakes,  Col.  Rtchd.  Francis  <  b.  27-7-31),  Mad.  Engr*.  1860-76  ; 
Conolly  (  101/202  ) ;  REJ.,  Judo  1901  ;  aon  of  t.  a.  Oakes.  sics.  ; 
195—6. 

Observations: — Corresponding.  131,  139  ;  r.  Barometer  :-^3TB.,  trgn. 
xiv,  11-63,  patrim  ;  98-9,  105,  114-7,  148,  222,  225.  232.  409 
Faulty,  329-6.  497,  523  : — Levelling,  77  : — Reduced  to  Centre.  176 
Topo.,  210,  287,  882,  402,  409  ;  v.  Astr. ;  Recording;  Star 
Tidal ;  Vertical. 

Observatories Calcutta.  70.  138-9-40,  338,  343,  351.  354.  356-7,  414, 
622,  532  Debra  Dun,  124,  138.  343  Field.  112-8,  116-8, 
233,  409-10.  446.  469.  501  Greenwich.  124,  140,  603.  631 
Karlcbl,  130-1.  470,  634  .—Madras,  124-6.  139.  144,  148,  532, 
634  : — Simla.  Singapore,  144  : — v.  Banog,  ColAba,  Cape  Town. 
KaU&opur,  Lucknow,  Magnetic,  Met,  Morree.  Mussoorie. 
Observer*.  121,  138  Skilled,  ots.,  xlv.  IS,  114,  116-7.  381,  405, 
407-8,  416.  427.  j 

Obstacles  : — to  ILne  of  sight,  102  :— to  »vy.,  191,  467. 

O’Donel,  James  Hugh  (  1819/20-72  ).  clv.  asat.  Rev.J  rv.  488  ),  242-4, 
.,i  255,  304,  364,  433-6.  439,  448.  538  : — James  Hoppner,  hla  ion, 
(  b.  c. ,  1845  ),  civ.  asst.  Rev.,  442. 

Pffloo  Assts..  Rev.  Svy..  434.  439  :— Building*.  138.  341,  351-2:— 
Hour*.  329,  332-3,  342-3,  361-2,  458,  483,  491,  602  : — Routine, 


166,  461,  626  *. — BUff,  468. 

Officials: — Govt.,  free  Issue  of  maps,  327  ;  e.  British  ;  Civil ;  Dist.; 

Kashmir  ;  LocaL  .... 

Offset  measta.,  297  ;  v.  Cross-staff. 

O’Hara,  civ.  survr.,  Penang.  244  n.1. 

Oil: — deposits,  Assam.  145: — Lubricant  : — Goose  or  Duck,  163, 
298  : — Linseed,  329  : — Mustard,  330  Olive,  298  : — vegetable, 
373. 

Okmandel,  KithiAwir.  fd.  force.  1859-60;  600,  618. 

Oldhsm.  Dr.  Thos.  (  1816-78  ) ;  geolgt..  Dlr.  OSI.  1851-76  ;  FRB.  1848, 
EOS  ;  DNB.  :  DIB.  ;  Ency  Bril ..  142-1,  318.  635  Richd.  Dixon 
(  1853-1936  ).  geolgt.  :  FGS.  ;  OSI.  1879-1904  ;  137. 

Oliver,  Tboe.  (  1780-1872  ),  Ben.  Inf.  f  m,  491  ] ;  264  : — Wm.,  Henry 
(  d.,  Mssrl.,  1859  ),  Ben.  Engr*.  ;  Conolly  (  93/318  ),  399. 

Olliver  : — Andrew  Cornelius  (  1822-66  ),  clerk,  341,  859: — Char. 
Adolphus  (  b.  1825  ),  clv.  mast.  Trig.,  x,  13  n.2,  25  n.4,  85-6,  162, 
413,  420.  422-3.  474  :— Joseph  (  1785/6-1853  ).  Ch.  Civ.  Asst., 
OTS.  [  Hi.  491-2  ).  Till,  xi,  10.  66-7,  129.  184.  359,  402.  411,  413-4, 
420.  520  Thoa.  (  1818-78  ).  clv.  asst.  Trig.,  12  ns.  2.  3.  20  ns.  3, 
4,  420,  456. 

Omxnanney.  Edw.  Lacon  (  1810-96  ),  Ben.  Engr*.  [  rv.  459-60  ),  vld, 
185,  244.  253. 

O’Neill,  James  Roe  LeGeyt.  civ.  asst.  Trig,  from  22-9-62  ;  absconded 
1866;  490. 

Ootacamund,  NUgiri  Hills,  151,  290.  422.  495,  503-4,  519.  533-5. 
542-3. 

Opium  : — Dept.,  371.  419  : — eaters,  454. 

Opposition  to  Svy.,  Lpage,  2.  14.  33,  65.  176-8.  182,  191,  202,  208, 
215-6,  219-20,  474-6,  478.  527  ;  t.  Disputes. 

Oram.  Miss  x.  K.,  g.  dan.  of  G.  H.  Saxton,  523  n.7. 

Ordnance: — Bd.  of  London,  139  n.4: — Dept.,  of  India,  160,  166, 
425.  430-1.  601,  537  Dig.  166  Bvy.,  Gt.  Britain.  253-4, 
443.  447,  602,  523,  540  do.,  331,  339  Fd.  Units.  502  :— Maps. 
176,  324  : — S’hampton  Hdqrs,  9.  125.  141,  321,  331.  417,  496,  532, 
636  n.1  : — Ireland,  254,  531  ;  v.  Clarke  ;  Colby  ;  James  ;  Mudge. 
O’Reilly,  Burma  Svy.,  196. 

Organization  of  «vy.,  xiv,  282,  336,  339,  342,  414,  426  ;  e.  adminis¬ 
tration. 

Oriental  : — Clnb,  502  n.7.  504,  531  : — Scholar*.  519. 

Origin,  or  pt.  of  Departure.  13  ,  20,  95,  120,  124-6,  128,  134.  139, 
469: — Rev.  Svys.,  298. 

Orissa  : — Climate,  462-7  : — Minor  trgn.,  118  : — khaldrU,  454  : — Trib. 
States,  or  MahAls,  168-76,  380.  483-4,  495,  626  :— Supt.,  169-70, 
175  : — TBON..  GTS.,  1,  22,  29,  62,  97,  105.  116  Topo..  xiv,  S67  ; 
v.  Coast  ;  Cuttack  ;  Ganjam ;  Geological  ;  Parties. 

Ornamentation,  Maps.  191,  321. 

Orthography,  or  spelling,  187,  231,  271,  321-2  ;  r.  Village 
O’Shaughnessy,  Dr.  V*  m.  Brooke  (1809-89);  Ben.  Med.;  DG.  Tele¬ 
graphs,  1853-60  ;  trs.  1843  ;  DNB.  ;  DIB.  ;  140,  308. 

Otto,  Geo.  (  1826/7-48  ).  civ.  asst.  Rev.,  248,  433,  442. 

Oudb,  473,  482,  498.  609  :— Annexed  by  British.  1856,  1.  405,  436  :— 
Govt.  A  Nawib.  185,  314  : — Guards  for  survr*. .  376  : — Rev.  Svy. 
6-7,  263-4,  275,  364-5,  434.  436,  451,  488,  499,  500.  509,  531,  535, 
538  : — Trgn.,  337  ■  t.  Maps. 

Outram,  Lt.-Gen.  Sir  James  (  1803-63  ),  Bo.  Inf.  I  rv,  460  3  ;  1st.  Bart. ; 
DNB.  ;  DIB.  ;  xi.  374,  488.  493. 

Outturn  or  progress.  342  : — OTS.,  26.  28,  355  : — REV.  svy.  : — Bengal, 

.  251,  260,  270.  273,  280,  293-4,  301,  394  Punjab.  272-S.  302  :— 

TOPO.,  4,  170-1,  176-7.  189-90,  197-8,  201.204,211,313.  226, 
229.  236,  282,  289-90,  368,  425.  465. 

Overland  Mail  route,  326,  526-7. 

Pabna  Dist.,  Bengal,  245,  250,  520  ;  pis.  1.  4,  18,  28. 

Paces,  me&st.  by,  195,  249,  301. 
paJcKdl,  leather  water  bag,  39,  45. 

Pack  Animals,  371  ;  r.  Bullocks  ;  Camels  ;  Elephants  ;  Ponies. 

Paddy  : — Crops,  252  : — Fields,  468;  v.  Rice. 
pagoda,  Madras  coin  [  I  :  278  n.7  ;  m,  213  n.5  ),  347. 

Palanquin,  dhooli.  or  paffci,  371.  457-8,  460,  499,  532  ;  v.  Dandy. 
Palfreyman  (  kd.  1857  ),  civ.  asst.  Rev.,  442,  483  n.l. 

Palmer,  Geo.  Gidley  (  b.  22-1-30 ),  e.ngrvr.,  boo.,  1873-91  ;  495 
636  n.l,  538-9. 

Palmyras  : — Longl.  ser.,  173,  176  :^Polnt,  174  ;  pL  4. 

Panchannogram,  Calcutta  suburb.,  181-3,  241. 

PangoDg  Lake,  Ladlkh.  237,  239,  488-90,  506,  618  ;  pi.  6. 

Panoramas,  or  profiles,  81.  86,  146,  188,  628  : — Pix  Panjil,  230,  239, 
615  ;  pL  14  ;  v.  Kashmir. 

Pantograph.  106,  215. 

Paper  : — Distortion,  127,  295,  328,  330  : — Drawing,  214,  288,  306  : — 
Printing,  maps  or  stamps,  327,  329,  332-3,  502  : — Transfer.  329  : — 
■Weighing.  307-8  ;  r.  Money. 

Parang-La.  N.  Spltl,  202-3,  234  n.6,  528. 

ParasnAth  : — Hill,  HazArib&gh  Dist.,  15  mxrdl.  bee.,  GTS. : — North, 
15-6,  19,  29,  128  n.3,  155,  361.  373,  394,  416,  619  :— South,  22-3, 
‘  25-6,  127,  168,  172-3,  175.  382,  462. 
pargana  or  t&luk  ;  Maps.  245,  251,  256,  263,  265-7,  269-71.  280,  297. 

305-6,  313.  323-6  ;  v.  Boundaries  ;  Intermixed  ;  Trijunctlona. 
parganat  : — Bengal,  A  NWp.,  9,  179,  186,  243,  245-6251,  264,  266-7, 
260,  298,  313  :— CP.,  188: — Chota  NAgpur,  184: — Kashmir, 
231-3  :— Funjab,  200.  270-1,  278. 

Paris,  Geogl.  Conference  of  1875.  616,  626. 

Park  : — Mussoorie,  137,  631  Street.  Calcutta,  70,  165,  351. 

Parker.  John,  A.  (  1804-63  ),  elv.  asst.  Rev.,  265,  433.  442.  !  - 

Paxkea,  Wm..  me*.:  Port  Engr..  Karachi;  Markham  (  22  nTS  ) ; 

Madras.  Roorkte  Paper  9,  V,  1876  ;  74,  194.  — 

Parlby,  Chas.  Henry  (  1810/1-73  ),  civ.  asst.  Topo.,  421,  432. 
Parliament,  British,  Reports;  189,  253,  341.  345,  347,  447. 

PaxtAbgarh,  Oudh,  263-4,  488  ;  pis.  1.  4.  28. 

part&l,  of  Rev.  Svy.,  245-7,  276,  278.  600  ;  v.  Check;  Inspection. 
Parties  : — ots.,  xiv,  12-6.  22,  20.  34-7.  43,  60.  93.  122.  126-7.  148.  155, 
3  3  6  ,  8  44—6  ,  361-2.  364  .  368-70,  882  ,  4  02-3  ,  405  ,  4  62-3  ,  6  3  7  ;  ». 
Bombay  : — Kashmir,  5,  221  : — No.  2,  Hill  Series.  2,  36,  43—4 , 60, 
194,  210,  361,  416,  609-11,  632  Levelling.  76.  169,  189,  194  :  — 
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*«t.  *vr„  Bengal.  241,  294,  29B-0,  *48,  i 84-4,  888,  488,  466  : — 
No,  t.  Pemberton,  T41 ,  248-8,  4S6,  620  : — ho.  II ,  "Wilton  Smyth 
241,  248  246-61  :— No.  DI.  Vfyatt,  241-2,  261-4  .  484  ,  643-4-— 
No.  IT,  Bherwlll,  Oaatrell.  186,  241-*,  254-6,  498  620  - — BUT 
244,  263-4.  268,  272-8,  277,  298  Punjab,  8,  *7  194  218  26s” 
289-77,  884-6,  423,  426,  438,  436,  461-2,  641  Madras  9-—' 
TOro.,  llv,  xv.  4,  187,  180.  810,  338.  364,  S87-8,  423,  420  44(9-7 
641  ;  r.  Bengal.  ho.  1,  Rawalpindi  ;  No.  2,  Bdbd  ;  No6'  8  4  4  : 
Ganjam  4  Orissa  ;  No.  6,  Rewah,  No.  6.  Kirks!  Bill.  48b  -—No  ?" 

-  R&JputSna,  496  :— Bombay,  191-2;  421.  426,  429,  456  •— Madras’ 
xlv,  127,  167  ;  r.  Charge  ;  Ganjam  ;  Bdbd.-,  BlmkUya;  Kashmir1 
XUdrit.  •  *  .  •  .  _  : ,  e 

viarutfmi,  or  pawport,  <75-7.  J  •  ~r*  •  I  •  -  j 

Wachoud,  Fredk.  Smith  0833-51 ).  cir.’%wt.  Triff.,  IS  n_l  420-1  420 
PaaaeR.  28.  88,  <5.  08.  194,  287  HimAJayaD,  202-8,  20^8.  271,  615-^ 
7.  6S2  Kashmir.  69.  224.  228,  283.  235-8,  490.  514  ■  tr.BanLhSJ- 
Btra  LBcha  La  ;  Fir  Panj&J. 

Falh&nkot,  Punjab.  202,  205,  210,  222,  273,  614  n_l,  617." 

Tatikla  State.  Punjab.  A  Maharaja.  270.  480.  611  ;  pi*.  1. 16.  28. 
Patna  : — Ilihkr,  13,  18.  336.  438,  611,  629  City  6vy..  252  Hev. ' 
Svy.,  6.  241.  243,  484.  430.  536,  643;  xls.  1,  4.  16.  28:— Trib. 
State,  Orissa,  167,  174,  176,  385.  -  - 

PalterRon.  Wm.  jBenry  (  b.  1636  ),  civ.  a.«st.  Rev.'.  276  n J2.,  <30.  • 
po^uori.  village  butyt.  A  recordkeeper.  6.  263,  268,  277-R,  292,  801-2. 
Pay: — Abstract*  A  Bills,.  861,  363,  876.  453,  456,  642: — Advance, 
406  : — Computer^  355  : — Escorts,  376,  376,  473  :• — A 
followers.  831,  <52-3.  479  : — Increased  rates,  it,  453.  606: — 
Master,  376  : — Cverlime,  333  ;  r.  Alices.  ;  Servant*  Salary.* 
Payment  of  local  I'cople,  475-7,  480. 

Peaks,  204.  207,  2U,  253: — Him&layan.  Positions  A  Heipbte,  viii  xv,  2, 
10.  17-21,  64.  81-96,  118,  121,  166,  202,  318,  452.  610-1,  619, 
541  : — Central  Asia.  235-6: — Kashmir  Svy. ,'3.  5.  85.  87-9,  221-2, 
224-8.  230,  232-8,  236-8,  606  : — ktc.  Bimklava,  85-7,-  86-7, 
201-3,  205,  616:— ttw.  Frontier,  47,  86,  21 6  :-^Sikkim,  19.  83. 
85-6.  90-5.  147, 180,  227.  337,  641:— Identification,  82,  84-6,  90-1, 
95.  221,  227,  234  n.5.  601,  607,  619: — Names  or  Symbol*.  17, 
82-96.  166,  610.  622: — Occupation  as  atn.,  157.  222.  230.  235. 
340.  505  : — SG.’*  interest,  10,  65,  81. 83-7.  90-6,  337,  623  ;  UK.  : — 
Visibility.  84-5.  223  r. ;  Comps;  Evtjest;  Height*;  Him&laya; 
K, ;  Lonpl.  ;  Nepal.  RcfractloD  ;  Snow  ;  Vertical  angles. 

Pegs,  or  wooden  pickets,  77,  84. 

Pegu  Prov.,  Lower  Burma  : — Annexation  by  British.  1853,  1,  6,  194-5, 
SOS  Ch.  Comnr.  A  Govt.,  195,  197,  199,  497-8  : — Ex-Engr., 
423  n.2: — Maps,  vii,  196-9.  824.  497-8: — Roads,  498  :— T'el.  Dept., 
HI.  395.  <97  Topo.  Svy..  1853-67.  6.  165,  395-9.  2<4,  282-3, 
285.  298.  384.  425,  430-1.  447,  490,  492.  497-8,  531.  536.  543. 
Pearson.  John  Richd.  (  1833-1910  ) ;  Ben.  Art..  1852-60  :  197.  r  ’ 
Pemberton.  H.L.,  and  bro.,  James  Stuart  (  b.  1843  ).  both  civ.  asst. 
Rev.,  267  n.6,  442,  520  Robt.  Boileau  (  1799-1840  ).  Ben.  Inf. 

(  III,  4<?3-<  1, 'vil,  195.  331. 

Penalty  for  premature  respn.,  403.  450. 

■peDang  I.,  Pn,  Malaya.  144.  544. 

Pendulum  : — apparatus,  377,  490-1,  540  — Obsns.,  137,  380,  490-1, 
603,  540. 

Pengauga  R.,  Berkr.  179,  485-6  ;  pis.  1,  28. 

Peninsula  of  India,  South,  xiii,  319,  <92. 

Penny.  Fredk.,  civ.  asst.  Trig.,  28  n.3.  <20.  465. 

Pensions,  29.  226.  343.  353-4,  356-7,  425,  434,  510,  520,  622: — com¬ 
muting  of,  527  khai&sis,  454-5  : — 'Widows  A  children,  491.  60S. 
Perambulators,  34,  160-2,  166,  169,  184-5,  288,  363,  640: — Everest 
pattern,  160-1: — Madras,  1G1-2: — Measts..  6,  18.  25.  52.  104, 
119-20:— Traverse.  174,  184,  339.  216,  217.  281,  28S,  303. 
Permanent  : — Est.,  358  : — -Settlement,  6,  244—6,  292-4,  800. 

TermieD  : — Ban.,  sch.  mr„  Allahibid,  620: — Thos.  Banbury,  civ. 

asst.  Rev.,  270  n.6,  <33.  442. 

Persia,  194.  500.  510  : — mil  expD..  631  : — Teheran.  640. 

Persian: — Geographers,  240  ; — Gulf.  59: — Language  or  acript,  313, 
365.  481.  526-7  : — Nationals,  215,  447. 

Pesh&war.  4.  36-7.  85-6,  118.  146,  2H-7,  220,  227,  407,  446.  448,  476, 
482,  488.  511.  515  :— ComDr.  ,216  : — Fever,  492  : — Map,  817: — 
Position  A  Height.  215,  217,  817  Rev.  Bvy..  508-9  SG.'* 

Tour,  36,  42.  165.  202.  215,  297,  316,  337,  843.  609,  641  Trgn., 
35—7,  215-6,  296.317,  422.  475  Walker’*  «vy„  1849-52,  30-7, 
47,  209,  214-8.  232.  282.  28G.  361.  363,  381.  387,  447-8,  474. 
498.  511.  539  ;  pis.  1.  3.  5.  16.  28. 

Peter,  Samuel,  civ.  asst.  Topo.,  Pegu.  447. 

Petermann.  Br.  Aug.  (  1822-78  ),  cartr.  of  Gotha,  Germany,  Regs.  ; 
10  Cal.  (  630  )  ;  640. 

Pew,  John  Geo.  (  b.  3839  ).  civ.  asst.  Topo.,  176  n.6.  432. 

Pevton,  James  (  b.  1831  ),  civ.  asst.  Topo.,  178,  202-3,  205-8,  239, 
318,  414,  421,  423,  428,  432,  620. 

Pharo&b  A  Co.,  booksellers,  Madras,  319. 

Phayre,  Lt.-Ocn.  Sir  Arthur  Purves  {  1812-85).  Ben.  Inf.,  Bodaon, 
ni  (616-7);  OCMO.-;  xcsi.  ;  CB.  ;  Vh'B.;  DJB.\  Comnr., 
Arakan,  3849  ;  Pegu.  1852  ;  Cb.  Comnr..  1862-7  ;  644. 

Phillips,  Anthony  (  b.  1824  ).  244  n.6,  250,  442  : — A  bro..  6.  both  civ. 
asst.  Rev.,  242. 

Phil.  Trans.,  RS..  9  n.6,  186,  520. 

Photo,  group.  Calcutta,  3861.  340  n.3,  616,  617.  636.  639,  641  ;  pi*. 
21.  23. 

Photographic: — Branch,  boo.,  331: — Apparatus,  331  Soc.  of 
London,  635. 

rboto  Lithography.  6,  141-2,  331  Zinco  Dehra  Dun,  9.  176,  208. 

238  n.10,  254  n.6.  310.  831.  417,  4B0.  602,  607,  613  Pood*.  445. 
Photographers,  amateur,  141-2,  331,  419.  613.  617. 

Photography,  1,  169.  236,  627  or  Maps.  141-2,  239.  495,  613,  617-B. 
Physical  : — ground  features,  211  : — Geography.  145,  187,  628-9,  631. 
Pickard,  James  (  b.  1831/2  ),  civ.  asst.  Rev.,  433,  442. 

Picket).  Heury  (  b.  1822-3  ),  civ.  asst  Rev.,  433,  442. 

Fiddington,  Comdr.,  Henry  (  1797-1858  ).  Wcrch.  Mar.  ;  Curator,  ABB., 
Calcutta,  Markham  (  36-7  ),  DIB.  ;  143-4. 

Pierce.  Richd.  Igm.  (  b,  1830).  civ.  asst.  Trig.,  36  n.2.  SS  n.4,  90. 
200  n.2.  405,  420,  422. 


Pile*  : — physical  aliment,  206,  461,  464  : — fonndatlona,  74.mo^  JitaiJe  ; 
PuibhH,  Rhlkd.  16,  18,  21: — Rev,  A  Town. Bvy.,  268  261-  tfla  V 'r 

8,  28.  *  *  .  -  —  ■*  ."  .  ‘  .«  .  ■  ■ .  '  '„ut  pw  “s 

Pillars,  atone  or  brick  : — Base- .line, '10,  42-3 ;— TEd  y „■ -y 9  -jm  -ijf-'r. 
210,  248,  252-S,  255.  260-1,  28S-4  0T8.  tins.,  *0  #9  Tgi  /hri  / 

106,  10S-1S,  120,  138,  174,  218,  222,  Isolated  Trotn  'obiJrnf  - 
12,  105-6,  108,  114,  222-3  : — rev,  ivy.,  connection,  62, 216, — 
tidal  conn,  74  ;  c.  Masonry.  -a-  •  —  .'-ainu  -.t--— ‘.w  * 

Pilots,  Hooghly  R.,  419,  427  n.4,  431.  '  ,  7  Ji?  ,c  >ric.  -  - 

Pine  tret.  Tii),  222,-643.  Ik.;  ,x.vrtl —  Vt-'.-a.-nr--/ 

Pumeer,  newspaj)cr.  Allahfibfid,  369  n.3,  508  n.4,  612  nJ2.e-rt>V:. 

Fipal  trees,  ficuj  religioao,  23,  413,  478.-  ‘  •  e  :h  .Tivr 

nr  Panjil  range,  sv.  HimSUya,  3,  6,  86-7.  87,221.  224.  -226  7.  22»-*n  * 
239,  296.  ^64,  490,  605,  614-6,  618  : — Paaa,  224,  -226.  228,  Ml, 
■480  n.5.  614  ;  pis.  6,  38  ;  t.  Panoramas.  .  .1  •  — n  rrrtfrA.  .. 

Plains,  or  flat  country  5— Bengal  &  Elhlr,  64  .  67,  Bl.  -281.  303>- 
Punjsb  A  Bind,  4.  36,  40.  -46-7,  68  ,  76,  214,-217.  236,  239.  r276, 
423  : — Traversed  bv  DIE.  26.  29.  49,  67.  «1,  64  .  67.  28,  300-1. 
102-4,  107-9,  837.  303,  472  : — fat  A  vroodei  22,  ISO,  ITS,  176, 
190,195-6  .  260.408  • 

PUneUble  Inst..  120.  358.  166-6,  203,  206-  #63.  455  mounthi 
Of.  222.  288  r — arc  Ilona,  190.  206  ,  212,  2)4  .  227  .  2S4  ,  282.  484  : 
0.7  S6S,  385  .—-Rev.  6ry,8,  267-6,  277-6,280.  293.  SQ2  r— m~  •• 

■  Byrtem,  -4.  170-1,  200-1,  206  .  281-*-*,  236-90.  #85,  *06.  4124. 
427,  447,  617,  525  : — sketch  by  trgtra_  *3,  120.- — Brr. ;  Hlmllajra 
86  ,  201-8,  418,  122-3.  129,  616-7  fiydbd.  *85  r— Raahmtr.  *,  vr 
69.  225-7-8-34  ,  236,  368,-486.  493,  605-7,  616  t — Oriaaa.  167^*,  ', 
173-6,  625-6: — Punjab,  210-3,  215-6,  218.  i  JUtS.  ” 

PlaDelablera,  179.  380-90,  286-7  7 — Himalaya  4^  201.  *26 
■:  Kashmir,  225-7,-234-6.  425,  488-9,  611. 618  I — Oriaaa.  109.  173-  ’’ 

S.  176,  367, -  421.  426  PtmJsT),  210.  290,  *67,  *1*. -***_  **7.H 
446: — Indian, -447. 1 -s- ■■*  ska-  v-..tra  r  .  .  -  v- 

Plaster,  cement,  lime  mortal,  or  mud.  lOe.'T.li'^.'h*  rfrC'-~i 

Platfonoa  : — OTS.  : — In  Hilk.  12,  27.  -48,  66.  *9:  Oe-lOL'll*  2*0,-. 
222-3,  409.  469,  477: — Tower  Btn  _  1 06-12,  279  Topo.-»tt_  v: 
212,  287,  363.  406;  f. -Masonry. "  ■  -2  .-'re  -u  ,  .‘iSijHig' 

Platts,  John  Thompson,  civ.  asst.  Topo.,  210-1,  t*l  4,  *Xin  > 

Plotting  : — traverses.  196,  450  :— trig,  pts.,  237-6,  286,  *«8,'#OT,X:'^-ir • 
Plumbhne;  or  plummet;  107.  109-10,  180 ;  t.  Hefleciioa.*-  ik 
Plunder.  85,  47,  177,  461,  474,  484-6,-  -  v.-.i--  J1  <  1 1 

Pogson,  Norman  Robt.  (  1829-91  ).  Wad.  Aitr.",  1861-C1  -  m.)  MJS.?’ 

(  ran,  ),  in,  1891  (235  ).  634,  640.  •  ’  •  ■  -  -  -  .-'-si.  -  .  v 

Points,  Trig.  for  detail  svy.,  101,  135, 171, 190,  7  92,  205  MO  m  l-; 
224,  227-8,  230,  232,  234,  281-3,  290,  423,  425,  606  i — Se-oondalT  5 
trgn..  90,  119-21,  1C7,  186,  227,  235-7.  £95,  297,  *09,  *48l — V' 
spaciDg.  210,  216,  225  ,  227,  230-1,  282, 280 :— for  Rev.  Bvyu  i'l 

39,  120,  268,  472,  £19  ;  t.  Plotting,  •  -~c>. - iwc-.-r  KivJt  .i 

Poison,  605,  608. .  ■  1  -«?  ,h'  Hi 

Pole  Star,  potnrii,  132,  286,  507. -»  ' '  -  "  -  V  'Z..Vt  ■ .  -rr'ia  J-j 

Police: — It,  257,  377-6  : — Armed,  or  paiir,  aeNimdu,  '373,^76  mi.  r  • 
627  Dept.,  190:— Divs.,  Bengal,  218,  243,  600,  617 ;  *.  If 
tlmnar  : — Officers,' 435/  444,  479: — Stations,- or  cAdPir,  170,  1M,,,: 
259;  r.  Guards.  -  '■  ■  —  ■  •*-  -  t  ...  -- }  ;tv.  % 

poHcan,  of  s.  India  |  n,  473  ),  478.  *"  Pis  r— -  ; 

Political  :— Agents  A  Oflrs.J  FA.  ),  63,  183, 191,  230.  810,*64,  469-70,  ■  ' 
476,  489,  609,  *78,  494  AuthoriUee,  369,  427.  626: — Dept. 

207  n.4,  270,  612 : — Mission,  217,  608  :— Policy,  210,  217,  iOf  - / 
810,607.  •  v  .•»« 

PoUexfen,  John  James  (  1825-60  ),  Bo.  Inf.  ;  DiQJta..  1849;  TXOf, 
1855,192.  • 

Pollock.  FM.  Sir  Geo.  (  1780-1652  ) ;  Ben.  Art.,  Bodson,  in  (  648);  1st:  - 
Bart.  1672  ;  Ehyber.  1842  ;  OCSI.,  0CB.  ;  DAB,  ;  DIB.',  492,  636 — 
medal,  Addiscomt>e,  Rkt,  490,  £03,  61S.  643.  -  ■-‘•r 

Pollok  Fitm  illiam  Thos.  (  b.,  India,  1832  ),  Mad.  Inf.,  1848-78,  Mat, 
1855;  196. 

Polygon  :  of  triangles,  14-5,  19,  23—4,  28,  32,  37-9,  44,  47,  61,  66—7, 

59  97-102  221,  225.  232  : — Comps.,  122.  128  : — of  levelling,  76. 
Ponies  or  tabus  : — pack.  302,  371,  373.  481  riding.  420  ;  x.  Horae*. 
Poona,  Deccan,  £9,  101,  275-6.  371.  416,  600,  623  :— Bev.  Bvy..  *96, 
494,  498.  611,  £33  ;  pis.  1,  3.  28.  '  ' 

Population  :— Dense,  40,  214,  236,  279,  462,  473  : — Density  eatimsied 
257  S46  •—Enumerating.  168,  192: — Increase.  258: — Spar**, 

32,40,176,289.375.479.  ,  -  •  ■■  ' 

Portlander.  Kithliwir,  72.  74  ;  pis.  1,  S,  28.  *  ' 

Porter: —  drink  183  : — bearers  or  carriers,  36—40,  149-50,  162,174, 
206,  225,  363,  371,  430,  454-5.  463,  476-7,  479.  ,  ■• 

Portraits,  48S-541,  passim  ;  pis.  21-7.  1 

Portuguese,  67-8 ;  v,  Diu ;  Goa.  *-  -  ' 

Postage  Sumps,  165.  348.  357  :— Printed,  boo.,  Calcutta  <  OBO„  Rib. 

Q  )  62  ;  0.  329,  S32-5,  348-9,  357,  537, 

Postal: — Charges,  452  : — Mail  Service,  176,  228,  236,  447,  482-*, 
491  :— Maps  816  : — Staff,  39,  473.  491  :  r.  Dai,  . 

Post  :— Master.  77  :— Master-GcDeral  irtto  ),  452,  491  ; — Office. 

Calcutta,  452: — mortem.  608. 

Potenger.  Geo.  (  b.  e„  1820  ),  dmn.  6GO.,  Calcutta.  354.  #60. 

Pots  :— brass,  cooking.  474  : — earthen,  or  pharos.  212.  260. 

Pottinger  Eldred  <  1811-43  ).  Bo.  Art.  (  tt,  ,61  ).  448  :— Sir  Hernr 
(  1789-1856  ).  Bo.  Inf.  [U  437  )  ;  Govt,  of  Madras.  184.-64. 
525  n.8.  . 

Poultry,  163,  183.  '  •  /  '  *  •  *  ' 

Powder  :— I  actory.  256  ;  x.  IshApore  :— Magaune,  484.  -  -  ■ 

Praise.  395.  636.  642.  .  ;  . 

Prayers.  252,  473. 

Precipice,  170.  203-4,  206-7,  224.  226,  429.  464,  467,  614.  -  .■ 

Presents,  diplomatic.  216-9,  507.  648.  ,  ■*  *'  ,l-  ,. 

-Press  ;  x.  Lithographic  ;  Newsjiapeni  ;  Pboto-ZiDco  ;  Printlng._  * 
Pressmen,  or  litho-printers.  S28  n.4,  833.  357. 

Prices.  M z&t  ;  V.  niniel,  362,  478-0.  .  . 

Principal of  Coll,  or  Instn.,  612,  64S:— Stns.  &  Tnanglea.  «T8,  jix 
2  20-101  paeiirn,  118-186,  pairim,  200-95,  pa sum,  320,  80S.  417, 
422.472,485.513.625,540.  .  ,  . 

Pringle,  John  Robt.  (  b.  1819-20  ),  A  Pralter  Bovenden  (  b.  t,  18=1 
bros.,  both  civ.  assls.  Rev,,  244  n.6  ,  2  7  6,  4  8  3  ,  442.  1 
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Plnaep: — James  (1790-1840  ),  Assay  Master,  Calcutta  Mint  (in, 
495],  DNB. ;  DIB.,  307  Henry  Thoby  (  1792-1878  ),  BC8. 
(rv,  489].  DNB.\  DIB.,  853  Thos.  (  1800-30).  Ben.  Engrs. 
m,  ,  495-^  1.  Conolly  (  86/120  )  ;  vl,  248-9. 

Printing: — Letter-press,  123,  329: — Map.  lettering  by  hand,  171, 
239  ,  283  : — by  Type.  321  ;  v.  Litho.  ;  Map. 

Prisoners,  35.  186.  423.  473-4,  607,  638. 

Private  : — Map-printing.  315  : — Property,  174,  182,  248  ;  c.  Servants. 

Professional  : — Advice,  338  : — Control,  172,  198,  295,  338,  350,  405  : — 
Papers,  S  of  I.  (  PP  ).  xxvll,  66,  137: — Qualifications,  178, 
526  : — Rev.  Svy.,  6,  8.  241-2,  245-8.  272.  293,  455 :— Sums..  05, 
147,  260.  293-5,  301,  365. 

Professor  of  Svy.,  257,  397,  529.  543. 

Programme  of  Svy.,  xiv,  xv,  6,  175. 

Progress  : — Reports,  125,  213,  292,  346,  364  ;  c.  Outturn. 

Projection: — Atlas  of  India.  311,  640: — Maps,  292,  607: — Rev. 
Svjb.,  298-9  : — Tables,  123,  125,  308,  355,  522,  540. 

Prome,  Burma.  141,  196,  198  B.4,  495,  543  ;  pis.  1,  16. 

Promotion  :— Dkptl.,  167,  387-9,  429,  434,  607,  610,  525  GTS., 
381-2,  408-9,  417,  502.  506,  516,  625  :-CiT.  Asst s.,  427,  606-7:— 
Rev.  Svy.,  assta.,  360: — Topo.  assts.,  mil.,  613: — Mix.,  3.  28, 
177,  363,  381-2,  384.  499.  502,  527,  533,  537  ;  r.  Major  ;  Mil.  Rank. 

Property  landed,  svy.  of  249,  282  : — Private  Sale,  371. 

Protraction  of  svy.,  198,  450. 

Prowett  (  or  Pruett  ?  ),  of  kwp.  Canals,  313  n.S. 

Public  "Works  Dcpt/(pWD),  330,  375,  502,  634,  543  : — Competition 
for  Staff.  403,  407,  424.  493  Salaries,  407  Assam,  312:— 
Bengal,  142,  165,  185,  299  330,  353-4,  387-8,  S97.  490,  498, 
641: — Bombay,  494  : — Burma,  447: — CP.,  492,  494: — Madras, 
538 : — Punjab,  423  d.2,  508,  511,  532,  535  Sind,  76,  494,  528. 

Publications: — Govt.  Books  323: — Depth  Papers  A  Reports,  122, 
125,  137,  345:— Maps,  306,  348: — Svy.  results,  91-2,  95-8: — 
Scientific,  139,  146. 

Puckle,  f.  c.  A  B.  w.,  pro.  bros.,  civ.  Rev.  Survrs.,  Madras,  280,  445. 

Puissant,  Col.  Louis  (  1769-1843  ),  French  Geodst.  [  in,  530  ),  339: — 
TraitS  de  Qeodesie,  92,  522. 

pujah,  Hindu  holidays,  334. 

Pullan,  Ayrton  (  1835/6-91  ),  BeD.  SC.,  1856-86  ;  appd.  Kashmir  Svy., 
Jan.  1863;  OD-Topo.  avya.  till  furl.  1-4-91;  d.  30th  April, 
England,  237  n.3. 

Punch,  Jammoo  A  Kashmir,  220  n.3,  226,  228-9,  231,  518  ;  pLs.  6,  13. 

Punishment,  354,  377,  390  ;  r.  penalty. 

Punjab,  l,  2,  7,  34-7,  200-14,  308,  316-7,  343,  3S7-8.  539  :— Army  of 
1848-9,  504  : — British  occupation,  1,  7,  34,  272,  337,  341,  363, 
380,  405  :— Ch.  Comm.  ;  r.  Comnr.  : — Comn.,  396,  491  : — Govt.  ; 
67,  141,  238-9,  349,  387,  397.  472,  607-8,  511  ;  t.  Govr. :— Inf. 
Regta..  492,  499-600  : — Local  People.  539  : — Rev.  Svys.,  1,  3,  7, 
50.  62.  119,  125,  131,  200,  219-4,  217-8,264,  268-75,  294,  298, 
301-2,  310,  351.  391,  396-7,  433,  435-6.  499-500,  509.  536;  v. 
Parties  :— Topo.  Svys..  xiv.  1,  4-5.  9,  200-17,  274,  282,  286-7, 
289.  337.  387-8,  423-5,  524,  v.  HLmfilaya  Mts.  ;  Pupils,  A  Aasts., 
422-6  : — Trgn.,  OTS.,  xiv.  1,  13,38.34-7,  354,337,361.  415.  417, 
427  ,  501  ;  r.  Canals  ;  Maps  ;  pwd  ;  Rawalpindi ;  Towers. 

Pardon,  Win.  B.  (  d.  15-1-82  ),  ;  Lahore  ;  pwd.,  Punjab,  1850-76, 
TOGS.  1859  ;  RGS.  Progs.,  rv,  1859,  (  31-3  ).  paper  on  Kashmir  ; 
Bur.  letters.  I  (  88  ).  11-11-69  ;  144. 

Purge,  or  jol&p,  medical,  457-60. 

Puri,  or  Jagannath,  Oriasa,  22,  26,  173,  326,  367,  386,  466  : — Collr., 
174  :— Dist.  Maps,  311, 326  :— Rev.  Svy..  296,  536  ;  pLs.  1,  3,  16,  28. 

Pnraea,  Bihftr  —List.,  2,  19.  21,  118,  336,  452.  602,  519,  523,  541 
Map  313  :— Rev.  Svy..  6-6,  241,  244-6,  296.  303.  313-4,  336, 
364  370,  434,  439,  455.  520  Town,  142.  337-8,  509  ;  pis.  1,  3, 
4.16.28. 

Quadrilateral : — trgn.  figure.  32,  34.  38-9.  47,  69.  97-102.  119,  128, 
221-2,  225  : — Sections  of  OTS.  lay-out,  640  ;  v.  ne.,  jrw.,  se. 

Qualification  testa  A  reporta,  402,  405,  421. 

Quartermaster-General : — Bengal,  125,  217,  310  815-6,  339,  388: — 
Deptt..  or  Office,  189-90,  325,  328,  357,  386.  388  :— Offrs., 
AQMG.,  etc.,  5,  190,  225,  227.  229,  309-10,  315.  326.  488,  490,  550, 
611,  637  Bombay,  192-3,  315,  490  :— Madras,  319,  448. 

Qulckaands,  38,  255—6. 

Quinine  I  n.  360  ],  216.  255,  459-60,  462,  464-6,  612. 

Rac  Bareli,  5WP.,  11.  156,  184.  48 8.  541  ;  pis.  1.  4.  28. 

Rahun  merdl.  aer.,  OTB.,  3.  37  4&-51,  63.  80.  138.  163,  345,  361,  408. 
415-6,  423,  428  480.  482,  484,  509-11,  513  ;  pis.  3.  6. 

Raida,  tribal,  161,  218,  377. 

Railways,  1,  870,  374-6  : — Bench-marks,  79  : — Admin.,  524,  532, 
638: — Comm.  Calcutta,  1845-6,  374: — Construction.  277,  311, 
824,  373,  470: — Demand  for  Maps,  182.  311,  323: — East-Indlan, 
165  :— Competition  for  8vy.  Staff,  403-4,  418,  420,  424.  437, 
439-40.  454  of  England.  523,  531  :— Station.  488  :— Travel  by. 
622,  542-3  ;  t>.  Engrs. 

Rain  fall,  quantity,  25,  45.  61,  59.  82.  85,  107,  110,  130,  206,  229, 
365,  467  falling.  17,  100,  198,  458,  514,  634-5,  543  :— lack,  or 
drought,  212  : — Storm.  491. 

Ralna.  v.  Monsoon. 

RAJahmundry,  Madras  : — Topo.  Svy.,  490  : — Coast  Ser.,  otb.,  29  :  — 
Rev.  Svy.,  279-80  ;  p.  28. 

R&Jaori,  Jammu,  220,  514  ;  pi.  5. 

RAJkot,  KAthiAwAr,  191.  500. 

RAjmahA),  BihAr,  142  Hills,  244,  254,  256,  629,  635  :— Rev.  Svy., 
434  529  ;  pis.  1.  4.  28. 

RAJpipla  State,  GuJarAt,  3.  55.  192.  467  ;  pis.  1,  28.' 

RAjput  States  A  Chiefs,  50,  191. 

RAJpuLAna.  2,  6,  38.  190-1.  379.  452-3,  498.  633-4  100..  266,  500  :— 

Fd.  Force,  1668-9,  500: — Forts,  400  Mapa,  S1S-6  : — Rev. 
8vy.,  265-6,  495,  600.  536,  636-0:— Topo.  Bvy.,  1863-70,  428. 
406  : —  trgn,.  xiv,  38-41,  366,  406,  415,  623,  633  ;  pis.  1,  5,  16.  28  ; 
9.  Desert. 


RAjshAhi,  Bengal — Climate,  452: — Maps,  312: — Rev.  Svy.,  241-2, 
245,  250,  253,  520  ;  pi.  16. 
romardn,  Muhdn.  month  of  fast,  333. 

RAmchand  (  d.  19-1-87  ).  leveller,  76-80,  446.  448. 

RAm  Dayal  De.  sub-assl.  OTS.  (  IT,  38s  J,  418,  601. 

RAm  Din  (  d.  1856  ),  dafadar.  220,  418. 

RAmgarh,  Chota  NAgpur,  535  : — Batt.,  184  : — pis.  1,  16,  28. 

RAropur.  Upper  Sutlej.  200-3.  237,  430,  479  ;  pis.  1.  4,  5.  28. 

Ram&ay,  Gen.  Geo.  (1813-87),  Ben.  Inf.,  Bodson,  in  (509-10). 
Resdt.,  NepAl,'  1853-67  ;  318  :— Gen.  Sir  Henry  (  1816-93  ),  Ben. 
Inf..  HodsoD,  m  (  601  ) ;  xcsi..  CB.,  bro.  of  12th  Earl  of  Dalhousie  ; 
DIB. ;  served  in  Kumaun  A  GarhwAI  from  1840;  Comnr.  Kumaun, 

1856- 84  ;  202.- 

Ramsden,  Jesse  (  1735-1800),  Inst,  maker  [  m,  530),  TOS. ;  DNB., 
150,  154. 

Ranbir  SiDgh,  son  of  Gulab  Singh  (  d.  1885  ),  MAharAja  of  Kashmir 

1857- 85  ;  6,  141,  230,  238-9,  515. 

RAnchi,  Chota  NAgpur,  176,  184,  480-1,  485  ;  pis.  8,  4. 

Ranghir  merdl.  ser.  OTS.,  1,  16,  67,  103,  107,  125,  309,  366,  415,  523, 
64  ;  pis.  3,  4. 

Rangoon  Burma  1  141,194-7,199,  384,395.436,497,538,543:— 
Longde.,  196  Map,  197,  538  :— River.  197  ;  pi.  1. 

RaDgpur.  R.  Bengal ;  Rev.,  Svy..  241,  243.  245—6.’  314,  520  ;  pis.  1,  4, 
10.  28. 

RAniganj,  Bengal  coalfields,  23,  374  ;  pis.  1,  28. 

Ranjit  Singh,  of  Lahore  (  1780-1839  )  (  m,  530 ).  ix.  200,  220. 
Ratnigiri,  Dist.,  w.  Coast,  rev.  svy.,  275,  511  ;  pla.  S. 

RAvi  b,,  Punjab.  4,  7,  37,  52.  113,  200-2,  205,  210.  220.  222, 
271-3  296,  316,  364.  370,  410,  524,  490,  501,  513,  516,  534. 
Ravines,  57,  190.  211,  215,  230,  262.  265,  289.  291. 

RAwalpiDdi.  Punjab.  4,  34,  77,  79  n.l,  146,210-3.  219,  221.  224. 
317,  337,  429.  448.  482,  492,  539-50  : — Cants.  213  :— Dist..  4. 
79.  274  Robinson’s  Svy->  4.  7,  44.  189,  209-14,  217.  221.274, 
284-7,  817,  353,  363,  375,  377.  387,  389,  403,  414,  428-4,427-8, 
442,  518,  524-5  :— Maps,  4.  144,  199,  289-90.  317-8:— Rev.  Svy. 
not  required.  211-2,  274.  284-5  :— Scale  of  svy.,  289. 

Rays  of  OTS.  trgD.  : — visibility,  102,  111  :-Traces,  12,  14-5,  24-6. 

57,  60.  98-9,  103-5.  108,  119-20.  157,  160,  184,  192,  282.  291. 
373,  409,  525  : — Clearing  of,  12,  15,  17-8,  23.  25-6.  30,  48-50, 

58,  60.  103-4.  Ill,  174,  409.  476  :— Length,  118:— to  Snow  Peaks. 
93  ;  v.  Grazing  ;  Line-Clearing  ;  Triangles. 

Read.  Col.  Alex.  (  e.  1851-1904  ),  Mad.  Inf.  [  1  :  369  ).  7,  28S. 
Rebellion,  525,  529  ;  v.  Santal  Campaign. 

Rebels,  or  insurgents,  32,  35  157,  170,  179,  279,  374,  413.  427  ;  v. 

Mutineers.  _ „ 

Rebuke,  or  reprimand  : — by  Govt..  507-8,  512: — by  SG..  367,  390-5, 
497,  527. 

Recess  Duties.  50.  60.  122,  126-7.  290,  3S3,  <46  Leave,  452-3 
Qrs.,  219,  18.  26.  29-31.  <1.  48.  56.  59,  122.  163,  176.  184,  211. 
213  21,  9  262.  264,  267,  314,  358-70.  392,  466.  488.  495-6.  498, 
509,  511.  518,  524.  535  Season,  290.  365-8.  398  ;  t>.  Mssri. 
Recb/na  dodb,  Ravi-Cheoab  ;  Rev.  Svy.,  7,  52,  270,  273—4,  277,  296, 
436,  491-2,  500.  510-1,  530;  pi.  16. 

Reconnaissance  (  recce. ) Sketcb-svy.,  4.  167,  209: — GTS.  trgn.  15, 
84.  98.  114,  121,  222.  228,  232,  493  : — Topo.  Svy.,  216-7,  223. 
233-4  ;  v.  Approx,  aeries. 

Recorders,  Levelling,  78,  446  : — Rev.  Svy.,  8,  211. 

Record -keeper,  323.  ^  _ 

Recording  of  obsns. ;  GTS.  114,  116—7,  402,  409,  491,  495  :  Topo. 
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Records  :— Coit.  346,  352,  376-7  :— Historical.  341  Pror.,  323,  346, 
351-2.  369.  372.  482  :— Rev.  Svy.,  7.  266-7,  270,  305,  325,  352. 
396  483  488,  609  : — Destruction,  or  loss,  266,  305,  322-3,  340, 
378,  483  .—Security,  333-4,  482. 

Recruits  :— Rev.  Svy..  433-4,  436-7  :— Topo.  Svy.,  422,  425-6. 

Red  :— Ink,  330  Tape,  291.  ,  ...  ,on 

Rees,  Vincent  Louis  (  1794-1862  ),  Compr.  [  IV,  462  ).  vui,  x.  159-40, 


354,356,522. 

Referring  Marks,  24,  84,  173.  _  .  4  „ 

Refraction.  41,  63.  61-6,  09.  117,  337,  639,  641-2  Co-efflaent.  65. 
81-2,  88,  90-4  :— Experiments,  60,  75,  84,  90  :— Lateral.  102, 
117  -—Laws,  xv,  xvl,  64-6,  90,' 522  :— Maxro..  64.  1U  :— Minin., 
time  of,  24,  60,  62-5,  80.  82,  84,  88,  90.  Ill,  212.  221  287  :— 
to  Snow  Peaks.  65.  81-2,  84-8.  90-4,  622.  541  :— Tables.  124 


Vagaries  of.  2-3,  67,  60.  62-5,  221,  639. 

Regimental  Duty.  89,  197,  379.  381,  488.  491.  494,  497.  505:— 
Command,  339  ;  r.  Slilitary. 

Register  of  Lands,  280,  292.  _  _  , 

Registrar  (  Regtr  ).  SG.’s  confidential  clerk,  322-3,  338,  341-1,  359, 
372,  521,  642-3. 

Regulations  Bengal  Rev.  Svy..  429  Survrs.,  453,  450  Pay  A 
Alices.,  398,  453. 

Reid.  Henry  Mountford  ( 1817-60  ).  BCS.  1836-03  :  242. 

Rejection  of :— Svy.,  241,  247,  304  :— Obsns..  82.  91.  100,  114. 
Religious  Ceremonies,  51-2  : — Fanatics,  470.  472-3.  .... 

Remusat,  Jean  Pierre  Abel  (  178S-1832  ),  French  Orientalist ,  Encp 
Brit.,  240.  ,  .  e  «  r\»-n 

Kennel).  MaJ.  James  (  1742-1830  ).  Ben.  Engra.  1 1  :  360-78  ] ;  DR  B.  ; 


DIB.  ;  xlii.  xvl,  81,  240.  „  „ 

Rennie.  Cotndr.,  IN.,  Irrawaddy  R..  IO.  Cal.  (  12C 1);  73. 
Renny-Tallyour,  Col.  Thoa.  Francis  Bruce  (  1863-1937  )  M  S  or  L 
1888-1939  ;  Conolly  (  68/1702  ) ;  REJ..  Sept.  1937  (  291  ) ;  622.^ 
Rent  House.  351-2,  411.  508  free  Lauda  280  292 
Reports  —Annual,  iv  GstntRAi.  : — ots..  121-2,  202,  S45  Rev. 

Svy  350-1  —Topo.  198-9.  214.  233.  290.  345.  527  :— BROr..  GTS., 
ma  .*’(  TS  ).  88.  92.  116,  121-2.  125-8.  134-5,  415,  417  :— Explorers. 
507  - — Statistical  A  Geogl.,  529. 

Resection,  or  3-point  problem  :— by  PT..  217,  282.  289  :— by  Theodoble. 
297. 

Residency,  political: — Hdbd.,  179: — LadAkh.  508:  e.  Lucknow. 
Residents  : — iDdore,  168,  315: — Lahore,  31.  S88,  492;  e.  Bliopil  ; 
fiwAllnr  •  Hrtbd  •  Lucknow  :  KeDAl. 
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Index 


Kcalguatlona  : — OTB.,  12,  27  ,  80-1;  188,  ESI,  288,' 842,  S78,  892,  896, 
408-4,  410-4.  418.  481-2,  497,  601,  604,  607,  622-S  Bdqr. 

oniow.  ass-s ; — iuv.  Bvy„  4as.  417-8, 452, 600:— Topo.  svy.; 

178,211,424.428.  '•  "  '  ■  -  .  . 

Rc-aurvey  Rev.  8vv.,  *41,  248  ,  248-7,  249,  2S5,  266.  263,  £87,  271. 

276,  804,  886,  6SB  ' Topo.,  197:— Town.  181  ;.r.  Reviaion.  ■>, 

Retlrrmcnt/lO,  140, 177,  257,  879-81. 451-6,  428. 

Retrenchment,  6,  244  ,  408  ,  4  3  8  ;  v.  Economy.  .- 
Returua,  Jreriodlcat,  846,  364,  S78,  446.  •  * 

Revenue  Awtsment,  242,  248,  258,  £92,. 299.  4712— Offre.,  xii,  194, 
275,  292-2,  800-5:— Dept.  Bengal,  347:— Bombay,  630  —Madras, 
180.' — Punjab,  £60-' — Raw,  299;  r. -Coron n.  ;  Band  :SeUmt. 
■Revenue  "Survrs.  t-page  : — Alices.,  837-9  : — Bengal,  5—6, 107-8,  184-6, 
24  2,  245.  281, 283-6,  296.  806,  821,  348-60,  864-5,891,  893-8,400,  . 
497-9,  619-20,  625.  328-9,  631,  637-8,  643-4  :— Bombay,  268, 
■*276  ,  297.  39S,  400-1,  488.  495,  498,  600,  610-1-' — CT„  6,  268.  397-8, 
400,492,628,638-9,  543  :— Madraa,  8-9,  279-80,- 401,  495,  503, 
519,  521  :— kwp.  or  Upper  India,  67,  185,  260,  897,  400,  413  n.4, 
433,  456,  494-5,  500,  504-5,  530-1,  -535,  538  :— Punjab,  J.  68, 
131,  201,  217,  284-6,  296,  350,  396-8,  477.  48S,  491-2  :— Prof., 
co-oj»eraton  with  Civil  Supt.,  242,  263,  293,  476  : — Combined 
duties,  243,  248,  250-1,  801  ;  c.  Aasts.  ;  Blh&r  ;  Civil;  Indian; 
Nominal  Kolia ;  Prof.;  Sub-Asats.  Supt.  -*  - 

Revenue  6vy. ; — Branch,  Depth,  341,  428-9,  537  ; — Hdqrs.,  Offioe, 
181, 339.  852-4,  358,  505  : — Ajmer,  6G,  2G5-6,  494,  639  ; — Arakin, 
243-4  29S  351: — Aaxarn,  1.242. — Bengal,  DP.,  xiv,  xv  1.  6—6, 119, 
164  n'l  241-57,  293-306,  309-11,  337.  349-61,  395-8.  414,  SS6 
Bcrir  266  444-5,  497.  510,  BihAr,!:— Bombay,  iv,  1.  7-8,  275-6, 
280,  292-3.  303,  338,  396,  434  a.,  B.  6,  143,  267-8  DerajSt, 

4  47  217-8,  274,  £>08  Rad&kh, '  508  — Madras,  iv,  1,  8-9, 
179-80,  279-80  ,  293  ,  338, -4 IP: — Orissa. '23.  169,  174-5  Pegu, 
197-8,  -29S  ;  r.  Ajuier  ;  Chota  N&gpur  ;  Cia.  Sutlej ;  cr. ;  Dacca  ; 
Deccan  ;  Delhi ;  Malaya;  nwt.  ;  NHgiri  Bills  ;  Oudh;  Punjab; 
Purnea  -RAjputAna;  ilohilkhand  ;  Bind;  Tirhut, 

Revenue  Sws. Admin.  A  Policy  ,  ill!.  1,  8,  10,  284-5,  336,  S3S, 
345  ' — Closed  down.  1812,  433-4  : — Conk.  ; — to  ots.,  xiv,  8.  20.  23, 
2G,  37,  47,  .50-2,  66.  98.  1 18-20,  131.  341. -472; -r.  OTS.,  Control:— 
to’  Topo..  200: — Costrol  by  DSG.  xiv  ivj  338,  849-51: — 
bv  SG  280,297,336,338,342  n.4,-  349.  388,  391,  £36-7.  642, 
d4  MAPS  : — Bengal.  9,  119,  245,  251.  256-"7,  305-6,  312-3,  321, 
325-7  337,  352: — Bombay,  276: — Madras,  9: — jrtvp.,  119.  165, 
267-70  293,  295,  297,  305-6,  314,  337,  348,  352.  483  :— Punjab, 
119.  204,  2S4-5,  297.  302,  305,  310,  316,  318,  350,  509  :  Bvy.  of 
topo.  detail  289  ;  r.  DSG.;  Co6t  lutes;  Faulty;  Re-surveyj 
Revision  ;  Settlement. ",  Village.  ... 

Revision  :—otb.  obsns.,  .18  ,  21.-25  ,  30,49  ,  54  .  56,  86,  100,  129,:— 
Rev.  Svy.  246,  271-2,  275,  299,  396,  436  Topo.,  212,  391  i-r. 
-Re-survey-  .  -  V 

Revolver,  or  pistol,  218,  484, 

Btwali,  Baehelkhand,  11-2,  189  Topo.  avy.,  389,  428,  496.  618; 
pis.  13,  16,  28. 

Reward,  or  gratuity,  183.  354,‘44G  n.3.  451.  50i,  639. 

Reynolds  Bt.  Gen.  Clias.  (  1766, '7-1819  ).  Bo.  Inf.  (  1 :  378-80  ;  n, 

'  *38-9  ].  SG.  Bombay,  1796-1807,  xiil,  81.  191,  315  Wm.  Henry 
(  1843-1911  ).  civ.  asst.  Rev.  ;  IPS.  Consvr. ;  pegs.  ;  443. 
Rheumatism  32,  209. 

Rice,  32,  141,  373,  465-6  :— eaters.  454  ;  c.  Taddy. 

Richardson.  Kichd.  (  c  1630-57  ),  tiv.  asst.  Topo..  172-3.  422,  428.  432. 
Rind  Dr.  KatlU.  (  1793-1840  ) ;  Ben.  Med.  J  III.  298  n.6  ;  IT,  464  ]. 

325  357; — Capt.  7.  K.  (  1800-42  ),  Ben.  Inf.  (  IT,  463-4  ).  11. 

Ripley,  Col.  Freak.  Wm.  (  1823  -75  ).  Ben.  Inf.,  1841-70;  195. 

River  —Banks  107,  165.  256,260: — Comm  uni  cations.  185,  3G9-70. 
372— Crossings,  245.  25G,  294,  3,72 '.—Islands,  256  :— Journeys, 

'  338,  341,  372.  509,  613.  64 1  :— SoimdiDgs,  185: — Surer.  15,  25, 

71  196- — Transport,  44,  370,  372  ;  r.  Boats. 

Riverain  :— Areas,  43  :— Cultivation.  279  Svya.,  '88  ml,  261-2, 
’271,  297. 

Rivera  xiii  * — as  Boundaries,  294  : — Erosion,  296  : — in  Flood,  14  : — 
Navigable  xi.  1E5,  228.  231,  490,  619.  632  :— Obstacles  to  trgu., 
48-9  102  104  :— Shifting,  107,  262,  257,  271, 312,  468  of  Assam, 
373  -—Bengal,  255-6.  294  :—  Bihir,  13  :— Himalaya,  220,  617 
Orissa  25,  174  : — Punjab,  7,  62,  417  : — Survd.,  2,  96,  116,  184-5, 
189  196-7,  215  246,  256,  283: — both  banka.  245.  252,  .262, 

6  264’  294  Trpn..  201,  253.  255-8,  290,  423  ;  r.  Boats. 

-Road  ■— Agra-Bombay,  il,  126,  309.  491  :—  Decca-Arakan  624  n.4 

Grand  Trunk,  79;  ie5,  212,  252,  314-6,  321,  353,  374,  493,  531, 
535 — Maps.  309: — PesbAwar-KohAl,  214  : — Simls-Tibet.  430. 
Roads  —Bad,  20 — Burma,  498  : — Construction  of  191.  257,  612:— 
Hill  201-2,  224,  429-30,  513.  524  HimAlayao  512  .  —  Kashmir, 
*>24  ’  226  : — Back  of.  28.  204,  430,  601  : — Bevelling  along,  77:— 
Metalled  161: — Military,  218: — Svy.  of,  167,  169.  181,  189,  193, 
211  24,89-5  252,267  ,  272,  288,  313  :— Bt  for  Theodolites,  30, 
36  ’47  149,222: — of  Sind.  371: — Windings,  of  195  ;  r.  Pegu. 
Robbers  dDacoits,  170,  191,  377-8,  449,  500. 

Robbery  177-8.  191,  332,  364.  374,  377-8  ;  r.  Theft. 

Roberts  ProB  Edw.  (  1645-1933  ).  PR  AG.  1872  ;  RASA  inn  ),  91  19337 
4  (  284  ) :  Enev  Bril.,  an.  Ttnz ;  inveDtor  or  Tide-predicting 
machine.  640. 

Robinson,  inst.-maker  {  it,  139-40],  299  : — Maj.  Edw  Innet  <  1811- 
66)  Bpd.  Cav. ;  Asst,  to  aoo.  RAjputAna,  1842-52  ;  191  - 

Rock  : — on  hJUs,  203  : — inscribed  for  trgD.  marks.  105.  170  4  69-70.  _ 
Rods.  tncnsg_  wood  or  metal  ;  209.  292,  300-3  ;  r.  Standard. 
Rohiltlhand.  KTTT.,  81.  336.  376,  437  :— Rev.  8vy„  6.  67.  2a 8-82 -  264-7, 
294  314,  318,  364-6,  396,  433,  435,  451,  456.  46i,  491.  498.  600,  - 
60o!  636,  539  ;  pis.  1,  16,  28. 

Robilla  tribesmen,  177.  179,  485-8.  617. 

Rohri,  Sind,  8.  193,  277-8,  371  ;  pis.  1.  5,  28.  ,  x  „„ 

Robtftk,  nr.  Delhi  :— Canal,  50,  265.  269  :— Dial.,  608 ;  pis.  1,  5.  1C,  23. 
RohUng  Pass.  Eulu,  186,  201-2,  616. 

Roorkee.  m.  Thomason  Engrg.  Coll.,  143.  1 M -5  21 1 ,  ^-1> .  282, 
2S4.  358,  406,  889.  424,  431,  436,  441.  443.  612,  543  Fro/- 
Paper*,  xivil,  286 : — JVeoUee,  on  building  110 ;  pis.  1,  6,  28. 


Rope  111,  203-4  200,  802,  484  :  Bridge,  £23-4  :— Meant  -bp  -eat  - 
299-300.  .  •  •  -  -  .  k  '  7  ..d  i 1",  . 

Rose,  7M,  Sir  Hugh  .Henry'  <  1801-85  ),  cr.  Baron  Strathnalra 

DSB..  DIB.  ;  OCB.,  ocsi.,  C-in-C.  India,  1880-57-485  .  .,-r~  ■ 

Ross,  Alex.  <1816-99  ).  FCB..  1837  ;  Supt.  DDn.  1848-60,  263  -—Ownt.’  ". 

Daniel  (  1780-1649  ).  Mar  BG.,  1821-33  I  m.  409] ;  DIB  ;T95-e. 
Rossenrude,  John  Wm.  (  b.  1820  ).  13  ns.B  2,  17  cj,  £0  n.4.  60,  103.^ 
193,  410,  413,  420:— and  tils  bro  Wm.  Cliaa  (  c.  1921-87  )  R 
14  n-1,  19-20,  27-8,31-3,  37-41,  43-6,  48-9,  83,  09-100,  109-10-  .-> 
■371,  403,  405-6,  408.  413,  416,  4E0.  456,  465.  463  :— M  m.,  their--, 
father  (  1792-1852  ),  viii.  89,  413,  416,  458;  ail  civ.  assta.  Trig.  -  *"'• 

Route  :■ — Boot*,  Rajhmir,  ir  vL  239,  615  : — A  fop,  pi.  IS.  ; .  .  r 

Route  Svya. Bengal.  23.  103  ,  291  Burma,  6,  195,  197-8.  493  - 

Central  India,  188-9  ,  309-10,  815  Chota  Klgpur,  184,  £58:— 
East  Coast,  167-9,  175,  288,  385  :— MR.  Frontier.  811  . — Nepll 
Frontier.  252  : — Oudh.  314  :—  Punjab,  201,  8)6,  337.  343,  428,  ' 
524  :— KAjpuLAna,  190-1,  316  : — Sind.  192.  .  i.-a-iw  . 

Rowe,  Josa.h,  civ.  turn..  Calcutta  (  re.  457  }.  182,  617.&.10.  .  -  ^ 

Roy,  Gen.  Wm.  (  1726-90  ),  rx.  ;  l  IL  474  ].  Conollj  4. 7/127  );  ofe.® f 
Britain,  1865-60  ;  PRS..  PSA.  D.VjB. ;  Eary  Brit. ;  339.  .  .  .7-. 

Royal: — Engrs.  (FX.  ).  -4idc  Afrmotre,  78: — Eary.  340  xt7,  £12  : — uk- 
Mil.  Academy  f  RKA  ).  "BTie  Shop"  OomdL.  495-6; — Salute.  . 
615: — Warrant,  339  ;  e.  Sandburat.  .  ; 

Royal  :— Aatr.  60c. ,  124,  131,  135  ,  490.  tol.  ECS.  ES0.  £32-3.  £»£.  J~ 
644  GeogL  Soc.  4  bob  ),  e9,-S9-&0.  288,  824.  £01.  £06.  612.444.  t : 
627.  540: — Gold  Medal.  339  488.  494,  £12-*.  681.  £36,  £41  d, 
-644  .' — Gold  Wateb;  608  :— PblUtelic  Soc,  835  : Royal  Eoc,?- ' 

136,  144-6  ,  601-3  ,  613  ,  627  ,  632,  £40  rot.  883  ar.4: — Fellows  •' 
<  FRS  >.  601, -503.  612  632-3.  636.  .  -v.  ■  - 

Rugbv  School,  488.  490,  492,  £04.  .  ,«  ••  ^  "7*y;.it. 

RBpar.  Punjab,  85,201-2,  206,271,617;  pb«- 
Rupeest — Company'a,  347,  855,  405.,  45J  4179-60 1 — «dm£  A 

408.  ’  r  ;  .  . ;  ■a.'*. 

Rupshu,  Badikb,  186,  234-7,  286,  425.  481.490.  6«k  £16,  617; 

.  Rukshu.  -  *T,.:  ^ 

Russell.  Geo.  Edw.  (1780-1863  ),  yrcs.  I  rr,  4S3  J.  £CO  Rid*d.~H«y  > 
(  1821-63  ),  bcs,  his  eon,  604  nJL  ,  v  j. 'd 

Russia,  146,  640.  .- - 

Russian  : — Geographers,  640  '.—Maps,  Central  Aria.  146,  tit,  £40.".  A.  < 

Russo-AfghAn  Boundary.  1884-5,  611.  ’  ,  ,  -  ’  7' 7 _ ^ 

Rust,  131,  163.  . ’ 

RyalJ  Edw.  Chas  (  b.  c.  1838  ),  dr.  xasL  Topo.,  111.  218,  281-7  TJ2.-7 
410  n.3.  424-5,  428.  432.  613  Fredk.  Wm.  (  b.  1842  X  2i  XX  .. 
420  : — A  Geo.  J.  (  b.  1839  ),  both  civ.  aasL  Trit_  63  n.4,  4 n, 

Stbarroatl  R.,  Cambay,  57.  72-4  : — trpn.,  118.  ^  p  -  1  .1  /  1 

Sabkthu,  Bimla  ELlUs.  496.  619  ;  pis,  6,  C.  ••  '  r-'.^  B 

Sabine,  Gen.  Sir  Edw.  (  178S-183S  ),  Ki  l  m.  jjr'J.  K3. Tmi,  1818 ; . _ 
paos.,  1852  ;  tki£.,  Bn rv  Bril.  ;  DBB. ;  £40.  -  - 

Safed  Koh  Range,  jnr r„  47.  85-6.  91,  216-7.317.  4L1*.  IU;  pL  X 
Sagaj  1,  Hoogbly  R..  249.  357  ;  pla.  1,  4.  28.  .  t  -  . .  —.-j 

Sage  M  Gen.  Wm.  {  1793-1864  ).  Ben  Inf.  I  it  a6a  1.1*2.' 

SabAranpur,  SWP..  137,  258,  483  : — Lat.  or  BelleVlBe  IDO.  38  1  pR  il 
1S1  Rev.  Bvy.,  261  ;  pis.  1,  S.  6,  16,  28.  .  ,  .  ,4  .  ^  >• 

aair,  or  groom,  468.  474-6.  *  .. 

Saivad  Ismail,  aon  of  Mobaln  Husain  jm,  485 1,  aurat.  lnat.-Maknr  , 
165.358,360.  ■  !  ■  -  '.  ■ 

sal  forest  trees,  timber,  a/ioreo  robuata,  6.  23,  71.  76.  178.  252  264. 
Salary.  77,  145,  215  n.2,  346,  353,  358.  375-6.  S9S-9,  403-4.  4D7.  416. 
433  506  : — Bombay,  425-6.  429,  433-4,  437.  446,  449-61.  -488. 
507,  510  : — Increase,  3S5,  522.  526,  542,  644  : — ol  ancient  tlmna. 
399'  408  ' — of  Rev.  Sums..  3G5.  395-9.  450-5  ;  t.  Alice*. 

Sale  Thos.  Benrr  (  1614-1903  ),  Ben.  Enprs.  I  it,  464];  Oonolly 
(  88/177  ) ;  Hodson,  iv  (  6  )  ;  312. 

Salem.  Madias  :— Rev.  Svy..  280  :— Topo.  Svy.,  383,  503  ;  pi.  28. 
Salisbury.  Bord  ;  Robt.  Arthur  Talbot  GaacoyDr-OeciJ.  3rd  Many. 

(  1830-1903  );  Debrett,  1915  (  906-7  );  TT to  Wo*  Who,  adda. 

(  xl  ) ;  bsi .,  1866-7,  1874-8  ;  P«.  1885-92,  1895-1902  ;  533.  ..a  .. 
Salmond.  forest  svva..  Tenasseriro,  1846,  191  n.6.  -  -  *.  • . 

Salt  —edible  174,' 373,  460  : — Soil,  25.  40.  6S,  108  Water,  234. 

Salt  — Dept.,  Bengal,  *77  Bakes,  Calcutta  |  m.  13  ).  70  :— Rauge. 
Punjab  Jhelum  to  KalabAgb,  4  ,  7  .  37  ,  41,  61,  119,  144  209-14 
274-5,  318,  375  481  :— pis  1.5.  .  . 

Sambalpur,  Orissa,  4,  27-8,  118,  167,  169-73,  174-6,  877.  482.  484. 
626  : — Dist.,  427  : — ots.  ;  Longl.  ser..  27,  172-3  : — Merdl.  aer..  ITS, 
610' — Road  svy.,  28S  : — Topo.  6vy..  171-3,  495.  526;  pis.  E  *, 

4,  16,  28.  - 

Sanatorium,  175.  470,  488,  535. 

Sand  39-40  79  110-2,  526:^ — bank,  diAra,  or  c/iur.  174,  .257,  262, 
468  -—bills,  2,  39-40,  46,  467  : — stone.  231-2,  362,  612  stornu 
192  410 

Saoders.’  M  Gen.  Arthur  (1812-95).  Ben.  XnT.  I  IT,  464);  Hodson.  . 

it  (  13  ) ;  325.  348  n.2.  .  .  . 

Sanderson,  VT ro. ,  civ.  &5£t.  Rev.,  259—60.  264,  433,  443.  * 

Sandes,  Lt.-Col.  Edw.  \S  arrcn  Caulfield  (  b.  1SS0  ),  B.K.  1899-31,  P50. ; 

MC  OBE  ;  autb.  of  The  Alihiun/  Engineer  in  India  ;  xTrli,  470, 
Sandhurst.  BMC..  369,  48S.  494.  496,  503.  505.  *  .-:  _* 

SaDdy  coujitry,  39.  47.  102,  111.  279;  v.  lahr  ;  I>esert. 

Sanger,  Thos.  B.,  civ.  aast.  Bo.  Trig.  I  IT,  386  ),  54-5,  59-C1,  141,  418, 
420.  460.  . 

gant£l  • — i>arganas,  B.  or  Bhagalpur,  13,  456.  522,  pi.  16  : — Tribesmen, 
372.  491.  499  : — Campaign  of  1855  ;  529.  ... 

Sappers  <fc  Mmcrs Bengal.  423.  488,  498,  513,  524,  541  Bombay, 
444,494,500: — Sikkim,  478. 
tarai,  or  Real  House.  226,  508,  5L2  ;  c.  Bungalow*. 

SAran  Hist.,  BihAr  : — Map,  SIS  ; — Rct.  Stj-.,  5,  241,  252.  303.  564,  434, 
450.  543  ;  pi.  16.  ‘  _ 

Sauxor  cr..  145.  189,  396-7,  492.  494  Rev.  Svy^  6  .  268.  864.-379. 

486,  492.  543  : — Siege  or  Fort,  492.  643  ;  pis.  1.  8,  5. 

Saugor  A  >'artrada  Tcrritonea.  143.  267.  309,  315,  538: — Rev.  Bvy, 
294.  54S  ;  pi.  16.  .  . 

SAXton  : — Dr.  CUaS.,  »ch.  mi.  of  co.  Salop,  525  n.7,  627  — Christopbex  • 
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Scaffolding,  23-4.  74.  103-4,  106.  108,  111,  118  ;  r.  Bamboo. 

Scales  ofTopo.  Svy.  A  Mapping.  169-71,  .177,  180-1.  188.  200-2,  210; 
213,  218,  218.  226,  276,  270.  282-3,  285.  288-9,  310,  421  n.2,  423  ; 
v.  Map  redaction  ;  Maps,  scales. 

Scales,  brass  lasts.,  165,  209: — drawing  of.  291,  305-8,  435: — for 
graduating  lusts.,  532  : — on  level*.  157  ; — plotting,  278  : — 
standard  6',  158.' 

Scales,  or  balances.  307-8. 

Bchalch,  John  Aog.  (  1793-1825  ).  Ben.  Inf.  [  m,  500-1  ].  70,  181,  250, 
312. 

Schoo  Boys,  402-3,  412-3  Masters.  441,  443,  527. 

School*  Calcutta,  353.  404,  432.  436,  643  of  India.  405.  442-3  ; 

r.  La  Mart  Injure  ;  Muasoorie  ;  Stokes. 

Science.  67.  139-46,  381,  496. 

Scientific  5 — Depts.,  India.  94,  602: — Journals.  628: — Knowledge, 
534  :— Missions,  145-8,  527-8  : — Oban*.,  534-6  : — Papers,  339, 
529  : — Principles.  281  : — Societies,  636  ;  v.  Insta. 

Scientists,  137,  183,  269.  -- 

Scotland.  4S7.  439,  502-3.  609.  .  * 

Scott  : — Capt.  Chas.  (  kd.  Lucknow,  1858  ),  Mad.  Engrs.  1847-68  ; 
CbnoDy  (  101/193  ),  196  n.4,  197  :— Edwin  LuddiDgton  (  d.  after 
1888  ).  Bo.  Inf-.  <01  M.  GeD  Franci*  Henry  (  1817-84  ),  Mad. 
Cav.,  DQM0.  Madras.  1854,  319  : — Gilbert  James,  civ.  asst.  Trig., 
t27  229,  232—4.  420: — James  Wm.,  Bo.  Rev.  Sum.,  1856-83, 

445’; _ H-,  civ.  asst.  Rev.,  443  : — Robert  (  1822-74  ),  civ.  asst. 

6TS  Stores  {  IT,  441  ],  341,  343.  359,  374  : — B.  t.,  civ.  asst.  Mad. 
Rev.  445  : — StanJey,  Bo.  Inf..  401  Sir  Waiter  (  1771-1832  ) 

*  Boveiist  A  poet,  DNB.  ;  528: — Wm.  (  1784/6-1827  ),  asst.  Rev. 
Sum  Mad.  [in,  501-J  ].  360  Wm.  Henry  (1811/2-73),  Ch. 
Dmn..  GTS..  95.  238-9,  291,  318,  341-3,  353,  369.  370,  498. 

: jjj*  516  : — Bathing.  130.  539  : — Crossed  by  trgn.,  102  : — Death 

at,  396,  497,  628  : — Journey,  duty  or  transfer,  9,  338  371,  438, 
483  489  641  : — Los*  at,  159  : — Transport,  77,  151  : — Voyage  for 
Health,  25.  27.  382,  459.  463.  465.  504.  538,  543-4  :— Water,  15, 
41,  58.’ 74  ;  r.  Coast. 

SeA-Level Connection  to,  xv,  3.  23.  25-7,  29.  45,  65.  57.  62.  66-7, 
70-1,  75.  90.  118.523;  r.  Heights: — Mean.  62.  69-70.  72—4,  80, 
534  •! — Booghly  R.,  66,  70-1,  75  : — KarAchi,  74—6,  539. 

Season  favourable  to  evy.,  39,  63,  168  :  t>.  ;  Field  ;  Recess,  Unhealthy. 

Secondary  Trgn.,  2-3.  12-62,  paisim  ;  98.  101,  118-20,  126,  156-7, 
190  200-97,  pa* rim  ;  388.409.  446.449.457,475: — obsns.  Snow 
Peaks.  83.  85,  94  156  :— Station*,  35-6,  90,-  101,  169,  297,  625  ; 
t.  Points. 


Secrecy,  402,  528. 

Secretary  :- — of  State  for  India  (  SSI  ),  94,  238,  324,  502  : — to  Ben. 
Govt.,  353. 

itert,  unit  of  weight,  373,  479. 

Semaphore  : — Signals,  coastal.  15.  25  : — v.  Telegraph,  Visual ;  Timeball. 
Senefelder  (  or  Scbneffelder  ),  Alois,  pioneer  lithr. ;  Ency  Brd.,  »v. 
Lithography.  329  n.4. 

Seniority  : — Depth,  519,  524—6  : — Mil.,  625,  637. 

8en tries,  162,  S77,  476. 

Sepoys  .33.  44.  117,  142,  146.  168.  341,  364,  367,  377-8,  469,  471, 
4^3—6,  481.  484. 

Seram  pore,  Hooghly  R..  247-8  256.  332.  353  ;  pis.  1,  28  :— Col).  443. 
Servants;  private,  173,  362.  364.  367.  371.  438-9.  466,  460.  463,  475, 
480,  491.  496.  501,  518.  628  Pay.  411.  489. 

Settlement Revenues  194.  197.  261,  263-4.  284.  300  Officers 
(  BO  ).  6.  188.  212.  214.  268-72.  274.  290.  293,  301-2,  350-1  :— 
duties  assigned,  212.  214.  268-72,  274,  290.293.  301-2.  350-1.  495. 
509  : — duties  assumed  by  Sutvts.  244.  250-1,  275,  488,  497;  633: — 
Staff  6,  8,  263.  277-8.  350  ;  v.  Comnr.  ;  Revenue.  •  •. 

Sextants/  13.  187,  298. 

ShAhAbAd,  BihAr  : — Maps.  313  :— Rev.  Svy.,  6,  241,  244,  254,  299. 
302,  364,  519.  529  ;  pi.  16. 

BhAhjahAnpur,  Itohilkhand,  258-60,  264,  437  ;  pi*.  1,  3.  4,  5.  16,  28. 
8hAhpor  Dist.,  Punjab,  214.  273-5,  630  ;  pi*.  1.  6.  16.  28. 

Shaw,  Henry  Geo.  (  b.  1862  ),  Met!.  Dept.,  1883-9  ;  civ.  asat.  OTfi., 
from  1889,  68,  93. 

Sheep.  201.  203  .  20  7  .  364. 

ShekhAwatl,  R&jputAna  [  IT,  pi.  3  ]  ;  60.  190. 

Shekhbuddin  RID.  jtwt.  ;  32  m.  N.  of  D.  I.  Khan,  47,  216-7. 
8be)verton.  Chaa.  (  b.  1830  ),  28.  30-1,  51  n.3.  174,  345.  420.461:— 
A  hi*  bro.,  both  civ.  aAst.,  Trig.,  Geo.  Henry  Walter  (  1831-71  ) 
6,  43  n.2,  62-3.  88-9,  11),  202.  207-8.  211,  225,  227-30,232-3, 
405,  408,  417,  420.  423,  426-7,  486,  617. 

Shepherd,  Chaa.,  London  clock-maker,  Airy  (  213,  223  ) ;  140. 
BhlkArpnr,  BLnd,  46.  48,  78,  80  ;  pi*.  1.  3.  5,  23. 

B hi  11a  Peak,  Bpitl  by  1963  Ugn„  20,050  ft.  ;  606  ;  v.  Parang  La. 
Bhiliong,  Aaaam,  32,  418  ;  pi*.  1,  28. 

8hipM.  Upper  Sutlej,  200.  204. 

Ship,  24.  60.  163,  183,  357,  412.  463  .-—wreck.  371,  627. 

SbolApur,  Deccan.  275,  633  ;  pi*.  1,  28. 

Shooting  :— Sport  A  Sportsmen  88.  307,  479-80,  491  n_l.  604  : — target, 
623. 

Shore,  RJchd.  Nowell  (  1821-1902  ),  BC3.,  1840-65  ;  245. 

Bhortt,  Dr.  John  (  1822-89  ),  Mad.  Med.  1854-78,  Crawford  *■  RoQ, 
M  1197  ;  BurklU,  iv  (  355  )  ;  171,  464-6. 

Shrine,  religiou*.  470-1,  627. 

Bbuckburgh.  Col.  Henry  Adolphu*  (  1800-60),  Ben.  Inf..  629  n.4. 

' ihvjrah,  map  of  fields,  263,  271,  293,  300. 

Bbyok  a.,  Karakoram.  88,  187  232-3,  235-7,  425,  606,  616  636  : — 
Village,  491  ;  pL  6. 

fiUJkot,  Punjab.  7,  87,  62.  224.  296,  476,  489.  608,  614,  634-6  :— Rev. 

Bvt.,  62,  270.  273.  630  ;  pi*.  1.  3.  6.  10,  28.  . 
fifhpur  Engrg.  ColL,  Calcutta,  182-3.  257  ;  v.  Bofc.  Gdns. 

Btck:— Leave,  25,  167.  177,  376.  379.  385.  396.  417,  428.  461-2.  492, 
496  : — Follower*.  373  : — List,  76  :  v.  Medlcah 
fildona.  Henry  (  1812-60  ),  Ben.  Engn.  [  iv,  464  ),  Conolly  (  88/173  )  ; 
70, 

Bight Line  of.  63,  99,  114  ;  it  Eye-Sight;  Bay*  Rode,  of  plane- 


•  table,  215,  288,  302- 

Signal  Apparatus.  517  : — Pole  A  Brush  or  Staff.  27,  35,  72,  112,  117, 
203-7,  210,  212.  227-8.  287.  448.  471.  486.  493. 

Signallers.  37,  40.  45.  47,  83,  HO.  114,  117,  176,  216,  221-2,  225,  229, 
233.  367,  377,  452-6,  459-60.  465.  473-4,  527  ;  v.  HeUotropers. 
Signals,  38,  101,  114,  117-8: — Luminous,  41.  60,  66,  216,  222,  231. 
261,  365,  198.  212,  287  : — Interference,  212  ;  r.  Mark*  : — perma¬ 
nent,  221: — Topo.  Svy.,  173,  285-88  ;  v.  Centering  ;  Lamp* ;  Time. 
Signatures.  121-2,  166.  247,  300.  ...... 

Sikh  : — Army,  2,  316.  423  : — Country,  xi,  474,  489  : — Mazhbu,  600 
People,  162  : — Rule,  220,  231,  524  :— States,  7,  268-9,  Slfi’,  480  : — 
Wars  :— xiv,  1-2,  4,  316,  542  :— 1845-6.  7,  34.  86,  208,  220,  n.4 
•  269-70  n.4.  337.  364,  396,  433,  488,  492.  495,  600.  504-5,  531  536, 
644  1848-9,  7.  35,  209,  214.  272.  423,  474,  488,  494  496  499- 

600,  524,  539.  644  ;  r.  Treaties. 

Sikldra,  85-6.  90,  92,  95,  145-7,  161.  183.  186.  244.  448,  478.  528-9, 
636  : — MaharAja,  83.  186  : — People,  473  : — SO.’*  Svy.,  83’  185-6, 
337,  541  Trcrn.,  19-20,  66.  69.  83,  361,  406  ;  pi*.  4,  16  ;  a.  ; 
Darjeeling  Peak*. 

Silver  : — Bullion,  522  : — Ore,  142  : — plating,  298. 

Simla.  38,  86,  144-7.  200-3,  207,  237.  422,  496-7.  52S,  532,  535: — 
Cart-rd.  cem.,  404  : — Hills,  206,  429,  505  States,  100  n.4,  471, 
478  ;  v.  Baahahr  ;  BUaspur  ;  Sirmur. 

Simpson,  Wm.  (  1823-99  ),  artist,  DRB.,  515  n.4. 

Simms,  Wm.  (  1793-1860 ),  Inst. -maker  {  m.  532  ),  DRB.,  HAS  (  mn  ), 

.  67  (  237  );  153-4,  157,  159,  163,  298-9.  374,  531,  633  ;  v. 
Troughton  A  Simma. 

Sind,  1,  8.  27,  31.  40-1,  43,  46.  48.  59,  192-4.  276-9,  308,  379.  390, 
406.  612.  535.  539-10  Bdy.  45,  21 7  British  Occn.  192.405, 

Frontier,  324  : — Coast.  43.  307  :— Lower,  109,  479,  495  Rlwys  , 
78.  403-4  Rev.  Svy..  1.  7-8.  192-4.  274.  276-9.  S49,  351.  365. 
391,  396-7,  434-7,  444.  452,  492,  494-5,  600,  510,  630-1,  533 
Svy..  Forest  A  Canal.  192-3,  281.  437,  492.  495.  512.  528,  543 
Tower  Stns.,  105  Trgn.,  44-7,  97,  120,  416,  424.  492.  632:— 
Unpopular  service,  437,  462,  462,  539,  642  : — Upper,  48,  193, 
277-Q  ;  pis.  1,  5,  28  ;  t>.  Canals  :  Desert  ;  Maps. 

Sind  R.,  Kashmir.  187.  224.  227-8,  505  ;  ph  6.  . 

Sind-SAgar  dodb.  Punjab,  7,  47.  213-4,  274-5.  284,  298,  318.  436.  509. 
530,  535  ;  ph  16. 

Sindhia  : — MAharAja  of  Gwalior,  188,  267  : — Contt.,  376  : — Territory, 
265  n.8.  316  ;  pis.  1.  28. 

Slngalila  Range.  NepAl-Sikkim.  186,  529. 

Singapore.  Malaya.  144;  244.  307,  535-6. 

Singhi  merdL  aer.,  Bo.  OTS.  ;  r.  Konkan. 

Slrmoor  Batt.  ;  v.  2nd  Goorkha  Rifles. 

Sirmur  State.  2,  34,  86,  157,  478  n.5  ;  ph  6,  Nahan  ;  c.  Simla  Hills 
8Lronj,  Cl.,  xiv,  2,  37-8,  42.  56.  66,  76.  124.  129.  130,  188.  381.  376, 
382,  469.  510,  523.  532  ;  pis.  1,  3.  6.  16.  28  ;  v.  Base-lines. 

SiwAlik  Range.  Dehra  Dun  (  rv.  ph  17  mi  ).  35.  105,  207,  393,  423,  496. 
Skardo.  BaltistAn.  88-9.  187,  220,  226-7,  232,  235,  240.  316,  425.  489, 
493,  506.  515,  528.  536  ;  pis.  1,  5.  6.  28. 

Sketches: — Artistic.  284.  488,  499,  503.  528,  Views  : — Profile  of  Peaks, 
84-9.  91.  95.  529:  t.  Panoramas  Rough  Maps,  5,  33,  184.  186. 
195,  213,  220,  225.  253,  272.  489,  511  ;  t.  Hill-Bketching. 
Sketching,  topo..  89.  197-8,  208.  210,  215-7,  219.  228-9,  235-7,  283, 
288,  423-4,  502,  506,  617. 

Smallpox.  461. 

Smart.  Arthur  David  ( b.  1830  ).  433.  436.  443,  A  hi*  bro.,  Robt. 
Broughton  (  b.  1827  ).  186,  243,  243,  246,  364,  433,  436.  443,  529, 
535  : — Robt.  BoddiDgton.  appd.  1864,  443  ;  aU  civ.  asst.  Rev. 
Smith  : — Anthony  (  1819/20-50  ).  244  n.6.  433.  439.  443  A  Henry 
Maitland  (1813/4-59),  also  civ.  asst.  Rev.  [  rr,  491),  443:— 
Henry  Mariano  (  b.  c.  1806  ).  litho-dmn.  A  printer,  183.  327-8. 
332.  335,  343,  348,  357  360  -.—  James  Benjamin  (  b  1837  ).  civ. 
asst.  Topo.,  422,  432  :— James  Hawes,  civ.  asst.  Trig.,  28  n.3, 
44.  46,  178-9.  404,  483  : — John  Jacob,  mariner,  357  Gen. 
Rlchd.  Baird  (  1818-61  ).  Ben.  Engrs..  cb..  c*.,  Delhi,  1857. 
DR B.  ;  DIB.  ;  Conolly  (  89/194  ).  d.  at  sea.  539  :— Robt.  (  1787- 
1873  ),  Ben.  Engrs.  [  u.  442  I,  Conolly  (  14.  315  ),  vl  Robt. 
Abraham  (  b.  1825  ),  civ.  asst.  Rev.,  433.  4-43. 

Smoke  : — Haze.  12,  24,  64-5.  117-8,  468: — Tobacco.  504,  635. 

Smyth,  Col.  Edm.  (  1823-1911  ),  Ben.  Inf.,  Erin.  Dept.,  Kumaun ; 

Mason  (  84.  119  ).  PROS.,  1869.  4*8  ;  n.9. 

Snell  : — Maj.  Chas.  (  1791-1841  ),  Mad.  Inf.  [  tn.  504  ),  26,  167.  346, 
432,  462  : — Chas.,  Junr.  (  d.  1857  ),  civ.  asst.  Topo.,  167  n.2,  368-9, 
171-3,  421-2.  428.  432. 

Snow  : — Blind  Dess,  206-7.  223.  513-4  Depth  of.  87-8.  94,  206-7. 
222,  231,  489,  505  :— FaU,  5.  21,  37.  63.  87,  206-7.  222.  224.  230, 
234  :— HDl*t  winter-covered.  21.  35,  98,  202,  203,  206-7,  221-5. 
227,  231,  233-4.  237.  271-2,  423,  607-8  :—Line,  perpetual.  188. 
203.  238,  430.  532  :— Melted  for  water,  223  Plume,  83 
Storm.  37,  223.  489  ;  r.  HlmAlay*  Range  ;  Peaks. 

Sobraon.  battle  10-2-46,  e.  20  m.  nr.  of  Feroiepore,  Lx,  492,  505,  524, 
631. 

Bocks,  woollen,  466,  495. 

BohAgpur.  OP..  8.  143,  179.  266.  296  ;  pi*.  1,  4.  16,  28. 

Boils,  40,  272  :— -Classification,  279. 

Soldiers,  205,  378  ;  v.  British  ;  Sepoy*  ;  Troops. 

Bon  R.,  13.  118,  255,  312,  410,  459.  462,  619  ;  pi*.  1.  3,  4,  28. 

Soup.  183,  364. 

Bouth-West  Frontier  Agency.  170,  172,  308,  311  ;  pi*.  1,  16,  28- 
Sparks,  sketches  In  Burma,  196. 

Speed  of  Rev.  Bvys.  : — Bengal,  247,  255,  266,  269-70.  304  : — ivp., 
268,  294,  396  : — Punjab,  269-70.  897  : — RAJputAna.  266. 

Speke,  Capt.  John  Hanning  (  1827-64  ),  explorer  ;  Kns.  Ben  Inf., 
1844  ;  KJ.,  Kensington  Gdna.  ;  DSB.,  494. 

SpeDcer,  transport  agent,  MultAn,  77. 

Spherical  : — Excess,  35,  82,  118,  122,  282,  286,  625  :— Triangles,  82, 
613  : — Trigonometry,  613. 

8plU  R..  HJmAlaya,  186.  202-3.  205,  234,  272,  316,  416.  496,  606, 
609,  612.  623  : — or  Kulxum,  Pass,  617  ;  ph  6. 


Spleen,  68.  439. 
Spring*,  hot,  or 


aulphur,  148,  489,  612-3. 
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Srinagar,  Kashmir,  69,  146-7.  167.  124-6,  227-84,  *S7,  289,  868  481 
485.  488-«,  491 ,  498,  605-B,  611-6,  618,  628.  63e-.-^Town  8tt  A 
Map.  232-S.  239,  618  :  pl«.  1,  6,  6.  14.  ;  •.  KuhmU. 

Brihalh  Blr.kdhkr,  oompr.,  341,  864—6.  380.  •  -1- 

81.  George: — Fort.  r.  Miarwi-Wm.  (  b.  1826/7),  -from  pt«.  14th 
Lt.  Drgru.  to  dr.  a»t.  Rer. ;  437,  448. 

BUff:— Corr*:  Bengal,  880.  488-90.  490.  605,  Ml.  610  Bombay. 
600  : — Madraj,  405,  603,  627  : — Employ,  897  ;  t.  Signal. 

Standard  Bar  or  Rod.  20.  4S.  76,  70.  168-60,  165,  259,  209,  623, 
640  : — Chain,  208  : — Yard.  150-60  :— of  measure,  20,  125,  129. 

Stapleton  CbM.  Thoe.  (  1810-61  ),  8 50  A  Kdw.,  both  writer*,  358, 
860  :— Geo.  H Litho.  Printer  (  it,  350  ),  367. 

Start : — Circumpolar,  16,  122,  180-1.  183,  298.  625  Catalogoe, 
lx.  124  : — Ob*ne.  107  :  r.  Astr. 

B  La  tea,  Indian.  188-02,  240,  266-7,  269-70,  294,  807-B,  846,  470, 
475-6.  4  78-82.  627  : — Svy.,  100-1  ;  v.  Boundaries  ;  Map*. 

SlalfJiTnon,  The.  dally  newspaper,  Calrotta  A  New  Delhi,  335. 

Stationery  : — 371  : — Depl..  829-80,  332. 

Stations,  triR. : — AbU.,  121  : — Campiog  at.  222,  229  :— Constn.  212  : — 
Co-ordinates,  120: — Himalayan.  6.  30-7.  83.  157,  202—4.  208. 
233  : — l/oas,  190  ,  260  .  296  Named,  233  Peaks,  202,  221, 228, 

•  •  235,  237,  605-6: — Pendulum,  121: — Preservation.  469,  113:-- 

Rev.  Svy.,  200,  262  Topo.  218.  216  Selection  11-7,  26,  37-9, 
47-8,  50-1.  67,  60-1.  83  .  98-100.  102-4.  109.  Ill,  114.  158.  161. 
169.  178.184,409,415-6,  446.  471-2,525.640: — Traverse  Svy., 
25S]  288: — v  Bill  ;  Mark*  ;  Frcpl.  ;  2dry  ;  Tidal  ;  Tower. 

StAtistical  Kcgrs.,  Rev.  Svy-.  271,  203.  S05. 

Statistics,  180.  186,  102,  269,  271. 

Steamers: — Assam.  3)1: — Bengal  Rivera,  185,  305.  338,  437,  499- 
500  , — Coastal. •69.  145,  104,  604  Indus  R..  43,  77.  131,  372 
PA  O.,  643  : — other  6ea-going,  140,  854,  527. 

Stein,  Sir  Aurel  (  M.  A.  )  (  1862-1948  ),  b.  Buda-Peath  ;  traveller  A 
auth.  ;  KC1K.,  1912  ;  Br.  Ac.  Prog*.,  XJvli,  xxix.  240,  507. 

Stephen  : — Benry  Virtue  (  1811-58  ).  Ben.  Inf.  (  IT,  468  )  ;  Hodaon, 
4V  (177);  7,  255,  26C,  209-70,  364,  896.  4 00.  433.  435.  609:— 
j.  J.,  civ.  asst.  Trig.,  420: — Rom,  411  ;  ».  Bombay. 

Stevens  : — Henry,  civ.  asst.  Rev.,  256.  443  : — Maj.  James  (  1801-68), 
Ben.  Inf.,  Hodaon,  tv  (  180  ) ;  Invd..  Muasoorie,  1850 ;  341  n.B : — 
Wm.,  civ.  aast.  Rev.,  437,  443. 

Stewart,  Dr.  Balfour  (  182S-87  ),  Dir.  Kew  Obsy.  1859-71,  DPB. ;  640. 

Stimulants,  183,  460,  462: — Rum,  411;  r.  Brandy. 

Stokes  Prof.  Sir  Geo.  Gabriel  (  1819-1903  ) ;  Bart.,  ms..  1851  ; 
BS.  ProQt.,  LXT.  1905  <  399-2)6  )  ;  Who  Wat  Who  :  137,  540:— 
School.  Masri.  {  it.  440  ].  Jtid.  Arch.,  EX/2,  1955  (  101-12  ); 

419.  436.  441-2,  501,  605.  620. 

Stones.  45,  105,  112-8  : — Building,  T12-3  : — Engraving  on,  328: — 
on  Mountains.  203,  228  ;  r.  Lithographic  ;  Mark-stones. 

Store  : — Dept.,  602  : — Keeper.  343,  358-9. 

Storms,  24-5,  27.  33.  37.  42,  68,  153-4,  173.  463.  468,  489,  491. 

Stormv  weather.  234.  613.  620. 

Strachcy,  Sir  John  <  3823-1907  ),  Bcs.,  Debrett.  1  1945  (  970);  GC61, 
1878  ;-LO.  KffP,  1874-6  ;  DIB.  ;  X,  338  n.4,  631. 

6traker,  Samuel,  litho.  rtras-maker,  Bishopspate,  London.  329. 

Straw  : — BeddiDg,  459-60,  4  66  : — chopped.  112. 

Stream,  or  nodi,  24,  260.  290  Svy.  of.  197.  252-3,  258-61,  278. 

Stroke,  paralytic.  434,  644. 

Struve  Freidrich  Geo.  Wm.  (  1793-3864  ),  German  Astr.  ;  PS.  Prop*. 
xtt,  1865  (  xx  ),  125  n.l  : — Otto  IVm.,  von.  his  bod  {  1819-1905  ) ; 
Pnoj/  Brif.,  Aaste.  ns.,  1873,  IUE.,  3850;  succ.  lather  at  Pulkowa 
Obsy .  ;  HA  S.  (  mn  ).  EXTi  (179);  540. 

Stubendorff,  Col.  (  O  be  ret )  Otto  Edw. 'von.  (1837-1918  );  Russian 
AH),  staff  ;  Gcogr. :  640. 

Sturt,  J.  L.  v.  (  18)3-42  ) ;  Ben.  Engrs.  f  rr,  468-9  ]  lx,  xi. 

Sub- Assistants  : — GTS.,  6-page  ;  6.  13—5,  17,  19-22  ns.,  25—6  ns.,  30-1 
db„  35-6  ns..  43,  46-7  ns.,  331.  167.  163,  368-9,  381,  392.  402-20, 
422.  429,  501  : — Indian.  451  : — Principal.  402,  405  : — Rev.  Svys., 
244  n.6,  276,  365,  433-44,  499-500,  505,  610.  643  Topo.,  Svy-. 
167-9  ns.,  171-2,  176  ns.,  178-9  ns.,  196,  207,  227,  364-5,  377, 
S84-6,  421-45,  455,  479  ;  v.  Aasta. 

Subordinate  Merdl.  series,  ors.  :  Bengal,  xiv,  1-2,  11-6,  21,  67,  81,  97, 
101.  113.  328,  130-1,  149.  155,  273.  292,  621  ;  pis.  3-4  :— East 
Frontier.  32  Punjab,  34,  38,  49-53 ;  pis.  S,  4  : — Bombay,  38. 

Subtense  rue&st.,  14  ,  72,  104,  120. 

Sue*,  Egypt,  623,  626. 

Sugar,  4  59  cane,  118. 

Sukel  State,  20  m,  h.  of  Simla.  200,  202  ;  pi.  6. 

Sukkur,  Sind.  46-8,  63,  68.  110,  131,  277-8,  316,  370,  372,  609-30. 
512.  534.  538  ;  pis.  1.  S,  28. 

Sul  aim  An  :— Range,  Kwr.,  47,  133,  218-9  :— Takht-i-,  11,  100  ft.,  540  ; 
pis  1,  3.  6,  28  ;  r.  Takht. 

SultADpur,  Kulu,  IBS,  201,  6)6  ;  60  tn.  K.  of  Simla. 

SummerB  : — Chas.  Aug.  (  1808-60/2  ).  civ.  asst.  Topo  (  iv,  386  ],  36 
n.4.  169-72.  202.  206,  421-S,  432:— Hector  Hamilton,  asst.,  Supt„ 
Bo.  Rev..  Markham  (  450  ) ;  445. 

Sun.  67.  65.  69,  84.  203.  261  :— Altitude  obsns.,  147,  197,  357  : — 
Exposure  to.  374.  438,  460.  610,  536  :— Heat.  456.  458-60:— 
Hour-angle,  154  Rise,  20  ,  64  ,  73  ,  78.  84-6.  162,  4  6  4  .  4  68. 
473  : — shine.  173,  225  :— stroke,  59.  162  ;  r.  Eclipse. 

SuDdarbans.  Bengal.  255,  441,  49P  Bdy.  241.  248-9  :— Grants  or 
land,  248  :— Rev.  Svy.,  248,  853,  359,  442  ;  pla.,  1,  4,  16,  28. 

Sunday,  78-9,  130,  343,  361,  411.  602. 

Superannuation  at  erc  65  ;  428.  430,  436.  442-S,  611,  62 2,  637. 

BupcriDteDdcDt  : — Canals  A  Forests.  Sind,  193: — Dehra  Dud.  263: — 
Simla  State*.  478-9.--i.no..  162,  164,  166.  334.  348.357  : — Litho. 
Press.  328:—  regu  Svy..  6.  195-8  :— Riv.  Byte..  6  :— Civil. 

242-5,  24  7-8,250-4.  £67,  SOJ-6.  350-1: — A  Settmt.,  Bombay, 
276-6,  398-9.  498: — A  T)SQ.  Bengal,  after  1864.  612.  638-9:— 

■  Madras.  8,  280,  603.  621  : — A  SO..  336,  340-1,  428.  609,  .637. 
639  : — A  DSG.  TOPO.,  334,  387.  428.  616  ;  r.  Orissa  ;  prof.  ;  Rev. 
6  urvTB . 

Supervision,  or  lack,  255,  304.  424-6.  451. 

Supply  of  provisions,  or  raid.,  21,  31,  38-9,  46,  63,  111,  174,  222,  220,  • 
231.  362.  373,  377,  454,  476-9,  481,  606  :— Carriage.  477,  480:— 


i7r^:4B07M3^7.°M78t'  °r  *™.  V6'  <21' 

Burst,  Bombay,  65.  400-1  ;  pi,,  i,  t,  ££-*,-  ■  . 

Burgeon!.  414,  500.  618  :— Xaat.,  US.  .176,  177  ‘467  4«4  i  ».  Medical- 
Surwy  S' olcj  (  SI  B'otrJ  )  pub.  monthly  3884-1040  'rxrll,  *06. 

Survey  of  India,  Dept,  ao  designated,  xv,  341  * 

Surveyor  General: — Absence  Iron  Calcutta  164  SSfl  *80.  400.— 
Admin.,  1,  0-10,  807,  842  Appt.,  *  'tuoci/  x\\\,  e,  164,  336, 
840-1,  348.  380,  406-6,  536-7,  630-41  : — Combined  role  with  «rs.. 
xin,  1,  10,  336,  340.  537,  630-42  ConTroh  4-5  TlO,  64,  84.  00. 
100,  328.  346,  167.  3/7.  380.  187,  302-8  108  200-10.  216.  2)7, 
820  ,  363  ,  380-1,  384-5  .  387,  402.  400  423  4  26  444  450.  458. 

624  ,  4  0  7-8  ,  63  0;  c.  Rev.  Bvyv  ;—Dep't  1  68  140  164.  408:— 
Disciplinary  Powers,  300-1.  804-5.  407,  542- Pd.  work,  11-2.  44, 
83,  377: — Ml).  Rank  338-0:- — Office  work  341-3 — Retirement, 
340-1.  515  :— Tours  A  Inspections.  10-2  20  42  165  )85-«.  266. 
336-8,  342,  376,  800.  803.  488.  400.  623  'b*S  Ml  36  202.  211. 
215.  287.  316.  337,  343.  424.  600  :— Fd' lldqra.  A  Office,  12,20. 
22.42.  78.  121-2.  3  27-8.183.161-2,323  336-8  341-4,34  0.368, 
370.  372-3,  377,  404.  458.  601.  620 ;  r.  Allah! bid  -  Dehra.  Dun  : — 
In  ch.  Topo.  Br.  from  1861.  340.  428.  557  ;  r.  Aast.. :  Cool.  Bill* : 
Darjrelinn  ;  Instns  Msari. ;  Peaks;  Peshiwar  -  Sikkim. 

S.G.'l  Office  t  600  ),  Calcutta,  xv.  JJO.  336,  338  341-6  351-60.483, 
409.  541.  536  Premises.  60-70,  140-L  164-5  IBS  328,  348-0, 
351-2.  355-6.  499.  ...... 

Survevors,  ISO.  141-2;  r.  OTS.  Staff  ;‘R‘omlnsl  Bolls  ;  Rev.  Sums, 
Topo.  Staff. 

Surrey*  ;  r.  GT3.  ;  Rev. :  Topo.  Village:— Closed  down.  178,  102.  363, 
384  .  4  3  3  -4  .  4  50,  4  0  2-3.  -  .....  . 

Sutherland.  M.  Gen..  James  (  1780/2-1B50 ).  Bo.  InT,  RLE.  1810 
|  111.  50^-5  ).  ;  r.  191.  -  .  .  .  _- 

Sutlej  R-.  Punjsb.  5,  7.  34-6,  44,  63,  70,  200-4,  206-6,  269,  271  S16- 
6:— Upper,  1B7,  201-8.  416.  422.  478-0,  505,  509.  617,  628.  536, 
642  : — Source.  387,  617  ;  pis.  1.  8,  4,  5.  6.  16.  28.  . 

Sutlej : — Army  of,  1846.  524  Bost  traffic,  372.  *84  ;^-OTS..  series,  S, 
52-3.  40-50,  70  503  ;  pis.  S,  5  ;  c.  Cis.~A  Trsns.-SulleJ  Rev.  Svys. 
Swamps,  marshes.  }hih.  2.  6,  12.  25,  62-3,  102-3,  108  143  .  231,  245. 

255-6,  259-62.  272,  278.  290,  340,  371,  373-4,  463.  466-8,  538. 
Swat  valley  A  tribesmen,  kkt.  [  rv,  pi.  16  J,  37,  216  n.7,  236,  474-6, 
4B1 ,  538.  -  .  ■  ..  :  .  . 

Sweepers.  347,  307,  411.  .  -  ~  . 

Swetenham  8.,  cIt.  asst.  Rev.,  196,  443.  '  .  .'  '  * 

Swiney,  Geo.  S.  (  b.  1822/4  ),  433,  44S.  484  d  hla  bro.  John  (  d.  1B48  ) 
242,  246.  304,  433.  450,  both  civ.  asst.  Rev.  . 

Swords.  449.  473-4,  500.  . 

Sylhet,  Bengsl,  2,  20.  31-3,  184,  373.  484,  610:— Lt.  Inf,  484  Rev. 

Svy,  6.  184,  243,  254,  364.  536;  pis.  1,  16,  28.-  ... 

Symbols,  map.  32,  317.  .  ’  .  . 

Symmetry  of  triangles.  3,  11,  18  ,  20,  64  ,  09-102,  114,  L30,  174,  203, 
211,  221, 233,  286,  409  ;  r.  Lay-out.  -  -  , .  ..  ...  . , 

Synoptical  volume!  GTS.  xxvi,  129,  239.  428.  .  .2  ,:  j  _  ;  —  .'  '  '  1 
System  lack  of,  26,  267,  530  Topo.  Svy,  168  ;  r.  TrtgL;  Dnlform. 

Tables: — Coropn,  122-4: — Traverse,  Iv,  205,  .20?.  £29,  531;  .a. 

Astr,  Auxiliary  ;  Logarithm  ;  Projection-  ...  f 

Tahiti,  admin,  div,  212.  •  >*: 

ULhcOdhar,  263,  SOI,  377,  413,  471.  - .  '  '  •  '  . 

Takht-i-Sulaiman  : — KW7,  e.  Sulaimln  Eaahmlr,  -or  Shankara- 
Shariya.  6,263,  ft.;  230.  516  ;  pU.  IS,  14,  15.  ■ 

Talbot,  Benry  Blacjuifre  (  b.  1830  ),  dv.  aaat..  Topo.,  1848,  Rev.  1852, 
36  n.4,  202.  210-1,  267  n.6.  422-4,  432,  430,  443,  47L 
[Ahil,  admin,  partition,  0,  200,  2S0.  285  ;  t.  parpana.  -  ...  ...  . 

Tanks,  or  reservoirs.  12.  39.  101,  245,  246  n.0,  250.  456. 

Tanner,  Benry  (  1781-1654  ),  Ben.  Inf.  (  ru.  505  J.  £55  : — Xflae  Tanner, 
dau.  of  Col.  Benry  Chas.  Raakerviiie  Tanner  (18S5-180S).  Ren. 
Inf.  d  PC.  ;  Svy.  Dert.,  1862-90  ;  538. 

Tantia  Topi  (  c.  1819-59  ).  rebel  leader  1857-0  ;  .jEney  Bril. ; 

170,  485. 

Tapling,  Thos.  Reay  (  1855-91  ),  philatelist,  bar.;  ».  1886-91; 
Boase  ;  335. 

Tapti  B..  MAlwa,  55,  378.  192.  324  ;  pis.  1.  S.  16.  28. 

larai  forest  belt  below  foot-hills.  10.  16-7  ,  26  ,  31,  83  .  84  .  97  ,  90.  104. 

110,  258-62,  SIS,  324,  336.  456-7,  459-60.  462.  467,  601,  6*1. 
Tartars,  nomadic  tribes  of  Central  Asia,  r.  Balfom,  t  ((1-2);  203. 
206,  208.  234.  236.  506. 

Tartary.  Centra)  Asia  (I;  pi.  11  ).  201.  204,  236.  426.  606.517. 
Taasin’a  : — Maps  of  Assam,  vii.  Lx.  312: — Printing  Press  JIT,  469], 
SIS-©  325 

Tatla,  Sind,  39.  44,  59.  78.  80.  372  ;  pb.  1.  6.  28.  ' 

Taungu  Pa«.  Arakan,  c.  50  tn.  M.  of  JFUmjee,  05,  405  ;  pi.  1.  IS. 
Taxes,  182.  185.  292. 

Taylor,  Gen.  Sir  Alex.  (  1926-1912  ).  Ben.  Engr*.  ;  ConoHy  (  00/i2i  )  ; 
GCB.,  1889;  DIB.  \  Who  Htu  Who  ;  493  - Capt.  JLK.  Duixlw 

(  182*5-98  ),  IK..  2-6-41  ;  Supl.,  Alar.  Svy.  27-7-74  ;  raOB_.  78  :~ 
Capt-  John  W m.  (  d.  at  aea,  1874  )  ;  Ben.  Art.,  XA.  1B68.  400 : — 
Co).  P 1x1  lip  Meadows  (  1806-76).  N'iiim’a  aervloe,  ckl  ;  DSB. ; 
DIB.  ;  CAdeU  ;  268. 

Tea,  ix.  183.  203.  3)1.  43).  459  rianUtion* .  xxr.  242,  M5. 

Teak.  Icsdvna  grandii,  151.  160.  194  n.6,  196  n.6.  .  t-  r  v 

Telegrams,  32,  489.  , 

Telegraph  Burma.  141.  S79.  895,  497.  631  Bengal  140-1,  A83, 

625  : — Electric,  1,  J5,  140-1  Jndo- European.  61A  625  :~Un« 

Burma,  196,43)  n.l  ViauaU  ni.  a6p-82  ).  24,  108,140,249:— 
'Workshop.  CakrutLa,  141,  860.  .  .  ..  .  /■*  vi.  .' 

Telephone.  141.  -  „  * 

Teller;**,  85.  304,  120.  158,  208,  224,  256,  857,  474,  I8h  *07.  AM. 

635  : — of  TbrodohW*  A  Level*.  34.  151.  15S.  159.  • 

Temperature: — by  thermometer,  14,  69,  629: — of  atmoaphare,  64-6, 
160  : — of  inata.,  20.  150  : — of  apring  water,  612- 
Temples  turvd.,  18.  26.  110.  174.  222-S,  206  ,  472  r-^Hlndn  A 
Buddhist.  35-6,  61-S,  61,  187,  472-3.  -  i'. 

Tena-werim,  Burma,  lx.  104,  244,  308,  400,  408,  538-  ; 

TeDU  for  baae-Une  mea-sL.  168. — or  birouarw,  459-W Re**, 
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200  : — Trans )>ort  for.  278.  362  SvT.  Camp,  25-4,  28.  73.  79, 
170,  200-7.  212,  SOI,  363-4.  307.  459-60.  464,  400.  473-4,  600. 
610.  620: — Obsy.,  41-2.  150,  153.  224.  361-2,  S73.  467,  514  : — 
Office.  251.  361.  309,  373  Officers.  173,  371.  458.  518,  636,  544. 
T erra  inrovnita,  unknown  country,  227,  237,  315. 

Terry,  Geo.  (  b.  1818),  civ.  asst.  Trig.,  13,17-8,  402,  410,  412-3.420. 
Text-books,  xvi,  215,  345. 

Thacker  A  Co.,  booksellers.  Calcutta  (  m,  214  n.4  ),  124,  283.  1 
Thackwell,  Gcd.  Sir  Joseph  (  1781-1850  ),  IQ.  Cav.,  India,  1854  ;  KH., 
ocb.,  1849  ;  DNJB.  ;  DIB.  ;  623. 

thn\,  boundary  mark,  247,  299  n.8,  301.  -  .  * 

thakbatt,  lay-out  of  bdy.  marks,  8  ,  242.  247,  251,  259  ,  270-1,  299- 
301  rough  sketch,  212,  247-8,  271,  278,  294,  S02  ;  v.  mid 
Comparison  with  prof,  svy.,  247,  451  ;  v.  khatrah. 

ThAkur  Das,  leveller,  77-9.  ' 

th ana  police  div.,  243,  257  : — bdy.,  212,  243  ,  257. 

Thfina,  Bombay,  375.  398,  498,  611,  633  ;  pis.  1.  18.  Tannah,  28. 
Thatch  Roof,  364,  474. 

Theft,  or  thieves,  47,  66.  378,  482  ;  r.  Robbers  ;  Robbery. 

Theobald.  Wm.  (  1829-1908  ),  Geol.  Svy.  1849-  81  ;142,  144. 
Theodolite  -GTS.,  86.  98,  104,  106.  148-68,  162-8.  221.  392.  394 
GrkaT.  or  S-ft.,  34,  54.  162  Cary-Barrow,  36-inch.  13.  16,  18, 
38—40,  42-3,  47-8.  84.  115-8,  120,  148.  150-1:  613  : — T  A  8., 
S4-Ln.,  17,  38,  47,  49.  63.  122,  138,  148-52,  392,  632  Stranges. 
3-ft.,  10.  151-2.  533  : — 24-lNCB,  10,  22,  64,  116  .—Barrow’s,  17. 
148-9,  153,  156.  523  :—7  A  8.,  24.  28.  47,  49,  109,  138.  148-9, 
153-6,  386,  513,  525,  532  : — 'Waugh  A  Mohain  Husain,  16,  21,  SO, 

34,  98,  148-50,  152-3,  221-2.  368,  394  n.8,  504.  514  :— 18-Ihch 
Mohsin  HusaiD.  18  n.4,  148,  156  : — t  A  8.,  10.  22-4,  54,  56,  99, 
131,  148-9,  155-6,  302  :—l  5- INCH  :— Cary's,  17.  19  n.l,  148:— 
Doliond.  54-6.  148,  152,  156,  162,  392  :— Harris-Earrow,  17,  82. 
148,  156  :— 14-Inch,  37  n.10,  167,  221-2,  286-7,  514  12-lNCH, 

35,  60,  83,  85,  119,  148.  157,  162,  164-6,  209,  287,  298,  385,  474. 
518: — 8-Incb,  and  smaller;  Everest’s.  98.  157,  165: — others. 

f  119,  148,  156-8,  169,  205,  208.  214-7.  246,  277,  287-8.  343,  410, 
446,  448,  385,  496,  500.  507,  525: — Robinson’s  5-inch  [  it,  139- 
40  ),  298-9  : — modern  glass  arc,  168  ;  v.  Vernier. 

Theodolites  : — Alterations  A  Adjustments,  38.  156.  392-3  : — Clean¬ 
ing,  156,  163,  298  :— Collimation.  149-51,  162-3  :— Damage.  56, 

150,  155,  392,  374.  523  :— Looted.  162,  271  :— Packing.  150-1, 
158: — Reconstruction,  148,  150,  152,  155,  106,  299: — Repairs, 

151,  155-6.  164-6,  296  :— Levelling.  114  :—  Stands,  151.  154,  156, 
165-6,  215,  2S7-8,  392-3  :— Testing,  137-8  :— Transport.  24.  34, 
88-9,  149-52,  157,  222,  371  -.—Weight,  150-2.  495,  513  Worn- 
out,  148-9  ;  c.  Indents  ;  Graduation  ;  Traverse. 

Thermometer,  45,  158  : — for  height  by  boiling-poiDt,  69,  187,  228, 
235,  238  ;  v.  Height  OBSNS..  140.  203.  212,  233,  529  : — Corres¬ 
ponding.  139,  344  ;  v.  Temperature. 

Thomason.  James  (  1804-53  ),  BCS.  (  TV,  471  J,  LG.  Vwr.,  1843-63  ; 

DB'B.  ;  DIB.  ;  262-3,  232,  284.  293  n.2.  313,  396. 

Thompson  : — Claude  Matthew  (  1883-1952  ).  ISC.,  S  of  I.,  1907—48  ; 
608  0.3  : — Conie  A  Geo.  v.  (  b.  1830/1  ),  both  civ.  asst.  Rev.,  433, 
443  :— Sir  Wm.  (  1824-1907  ),  cr.  Lord  Kelvin  1892  ;  DXB. ; 
Who  Wat  Who  ;  640.  * 

Thornton  : — John,  civ.  asst.  Rev.  [  rv,  38s,  400  ],  183-4.  242  B.  l.. 
civ.  asst.  Rev.,  443. 

ThuinJer,  Leslie  Cardew  (  1877-1964  ),  ISC..  S  of  3.  1897-1932.  536,  538. 
Tibet.  83,  187,  319,  393.  615,  528.  531-2  ;  pis.  1.  28  :— Little,  v.  Bal- 
tls  tin  : — Frontier,  145. 

Tibetan  : — Antelope,  235  : — Furae.  234,  236.  528  (  Juniper  7  )  : — 
Language,  233  n.l,  448  : — Names,  96—6  ; — People,  89.  425. 

Tidal Bore,  57.  73-4  ;  v.  Creeks  Obsns.,  xv,  27,  29,  42,  46.  69-75, 
91.  504,  534,  540  Rivera.  80,  468  : — Stations.  3,  25.  28.  57,  59. 
67,  74,  77. 

Tide  :— Gauoks.  70  East-Coast,  25.  27,  29.  71-2  :— WesbCoast, 
57,  67,  74.  159.  518  :— KarAchJ.  44,  72.  74-6  KJdderpore,  21. 
66.  69-71,  183  :— Reors.,  70. 

Tides,  69-76,  1Q4,  174,  640:— High.  174.  540  :— Spring.  70,  73  ;  ©.  Low. 
Tieffenthaler,  Father  Joseph  (  1710-85  )  (  I  :  388  ],  240. 

Tigers.  207,  431,  460,  467-8.  499,  504,  629  :— Bengal,  391. 

Timber,  23-4,  105  : — Buslncas  Firm,  Kashmir,  506. 

Time  :— Astr.  Obsns.,  126,  130,  147,  S56-7,  448.  522  ;  ».  Astro.  ; 
8un  ; — BaxL  : — Signals; — Ft.  Wm..  138.  140-1.  351,  356-7,522, 
637,  643  : — Strand,  Londoo.  over  El.  Tel.  Off.,  now  Barclay's 
.  .  Bank;  view,  IIP.,  27-12-1862  ;  19-12-1962,  140. 
tindal,  head  khalati,  41-2.  84,  266,  296.  363,  365,  452-3,  455,  462 
Tinnivelly,  S.  India,  v/'il,  279-80;  pi.  28. 

.Tippera  Dlst.,  X.  Bengal.  6,  243,  246,  256.  362  ;  pis.  1,  3.  16,  28. 

Tlpu  Sulatan,  of  Mysore  (  1763-99  ),  [  J  :  ixo-8  J  :  DIB.  ;  xiii. 

Tirhct,  or  Muzaffarpur.  Bihar  ;  Rev.  Svy.,  5,  241,  245,  252,  302  306 
434-5,  437,  610,  618.  543  ;  pis.  1.  16,  28. 

Tista  R.,  Bengal.  186.  369,  448,  489  ;  pis.  1,  4.  28. 

TitalJa,  Bengal.  14-5.  86,  338,  502  ;  pis.  1.  28. 

Title  Courtesy,  345,  471  : — of  Map.  291-2. 

Todar  Mai,  Akbar’s  Minister  [  I  :  J33  J,  231-2. 

Todhunter.  Isaac  (  1820-84  ),  matnn.,  tbs..  1862  ;  RS.  Prog*.,  38 
1884  (  xrvlj  ),  DNB.,  602,  640. 

Todd  : — James,  civ.  asst.  Rev.,  443  : — Wm.  (  b.  1838  ),  civ.  asst.  Topo. 

213,  231.  234-7,  278  n.4.  425,  432. 

Tolly's  Nullah,  Calcutta  (  1  :  63  n.2  ).  181.  240. 

Topogra  phi  cal  :— Art.  330,  3S7  -  Details,  68,  118,  181,  184,  232-3. 

281,  284-5,  446  : — Drawing,  353,  421,  435  : — Experience,  or  lack, 
120,  363,  370,  422,  492,  497.  516  Svys.  xilJ  :— by  Rev.  Survre., 
7,  242,  250,  253,  258-9,  261,  264-70,  273-6,  277,  279-80,  282,  284 
•  295,  300:— by  Trgtrs.,  16.  38.  61.  103.  119.  314:— by  Topo’. 

Parties  1.  8-6,  10,  118-9,  144.  167.  219.  232,  288-9,  423-4,  434-6, 
\  476  :— Lack  of,  10,  22.  305-6,  310,  312  ;  r.  Blanks  .  —  High  stand- 
*  ard  demanded,  177,  281.  641  : — Published  Reports,  343. 

Topo.  Svys.  Bengal,  181-6  ;  BerAr,  177-g,  363.  371.  416.  435-6. 
617-8  : — Bombay,  7-8,  64,  67,  191-2,  449-60  : — Burma,  194-6, 
497-8: — Ganjam  A  Orissa,  4,  142-3,  167-70,  421-2,  495-6, 

625-7  : — HimAlaya,  2,  4-6,  36,  130,  200-8,  220.  311,  393,  422-3. 


496,  616-7  : — Hdbd..  3-4.  84.  177-9,  S83,  395,  422  Kashmir,  6. 
228  2*,9-30  388-90: — KhAsi  Rills,  32-3: — Kumaun  A  GarhwU, 
428*  516  -—Madras,  8,  34.  168.  179-80,  280,  310,  379,  381.  421 
North  DeccAn.  1875.  612  Punjab,  4-6,  37.  208-10,  274.  287. 
289  337.  387.  423-6  :— of  Br.  OB.  602  : — Sind,  277-9  ;  v.  Central 
India  ;  Ch.  NAgpur  Instns.  ;  Maps  ;  TTgn. 

Topo.  Staff  : — Topo.  Branch,  from  1861,  10,  341,  389-90,  428,  480, 
489  506,  624,  637  :— Supt..  340-1,  390,  616.  637: — Sutvtb.,  383- 
90  393.  399-400.  403,  414.  423,  425,  496,  504,  624;  v.  Aasts.  ; 

N’omiDa  Rolls  ;  Sub.  Assts. ;  Training  ;  Parties. 

Toungoo,  Burma,  197,  531. 

Towers,  ots.  : — Aamm,  29-31  : — Bengal,  105-8  : — Bombay,  67,  60. 
68’  117-8  • — Calcutta:  Base-line,  21,  24  ,  66,  70-1,  106.  108.  469, 
604  : — MerdJ.  Ser.,  16  : — Coast  Ser  23-6,  105-6,  108-9.  415,  504, 
626  : — Ganges  Valley.  12-4  : — Gt.  Indus  ser.,  45-6,  48-9,  109-11, 
448  467,  609,  540  Gt.  Longl.,  39,  41-2,  109  : — NX.  Longl., 
16-21,  84: — Punjab.  3.  50-3.  107,  109-12: — N.  Sind,  Jacob’s, 
279  : -^-Secondary  trgn..  119. 

Towers  Building.  2^3,  17,  20,  41,  49.  82,  08-9.  105-6,  108,  409, 
476,  525  : — Collapse.  25,  30-1.  41,  45,  61.  83,  100.  107-9  111  :— 
Connected  by  Levelling,  76—7,  604  : — Cost,  106,  110-2,  155: — 
Deflection  or  Settmt.,  19.  30,  41-2.  105-9.  Ill  :— Design.  23,  105, 
107,  111-2: — Foundations,  46.  60,  106,  102-12: — Height,  IB, 
24.  26  41,  46,  64,  99,  105-6,  109-11,  117-8: — Martello,  English 
S.  Coast,  74: — Perforated.  21  m3,  106-7,  109-10,  112: — Raising 
Inst.,  20.  53  :— Re-budding.  30-1,  49,  110-1  : — Siting,  20,  102-4, 
109,  415  : — Stations,  63,  110-3,  250,  410,  463: — Steps  or  stairs, 
20,  105-6,  109,  150  : — Washed  away,  49,  100,  107-8. 

Towns.  Cities  A  Cant.: — connected,  2.  26,  36,  41,  98.  118,  126,  184  : — 
Plans  245,  324,  331  ;  Presdcy.  xiii  : — Svys.,  185,  232,  239,  245, 
252.  259,  261-2,  277.  319,  324  ;  v.  Calcutta. 

Tracing  Glass,  165. 

Training  A  Instn.  ;  t-page:— Astr.  Obsns.,  131,  448,  516: — Com  pa., 
344  —GTS.  xiv,  10,  22.  35.  138.  163,  339,  344.  380-3,  402-5.  409-10, 
414,  416,  ’541:— Topo.,  4-6,  167,  178,  213,  225,  229-30.  236. 
290.384-8.390.  394.  421.  424-6,  442,  505-6.  514,  525-6,533: — 
Rev.  Svy.,  263,  396  khalAnt,  452-3,  455  ;  v.  Instns. 

Transport.  24.  31,  111,  213  Animals,  172,  203,  362,  370-2,  405. 
532: — r.  Baggage;  Bullocks;  Carriage  Elephants;  Expenses ; 
Insts  ;  Theodolites. 

Trans-Indus  : — Country.  4.  265  :— Map  of  Frontier,  311,  317,  340, 
376.  387,  397,  508  :— Svy.,  4,  209,  211,  210.  218.  317,  524. 

Trans-HimAlava,  187  ,  640. 

Trans-Sutlej,  Punjab.  200,  204  n.3,  269,  318,  471  :— Rev.  Svy.,  272-3, 
294,  364—5,  396-7,  435,  491-2.  504,  510;  pi  16n. 

Trant,  Tbos.  Abercrombie  (  1801/2-32),  HM.  95th  Ft.  [m,  597-8  J, 
vlil,  195. 

Travellers.  89.  230,  494. 

Travelling  :— Alices..  145,  346-7.  375-6.  387,  399.  405.  407-8,  429, 
434  -_ Expenses,  77,  347.  371,  376,  387,  399,  405-6,  408,  411, 
429,  437,  489,  499  in  Jungle,  468: — by  Public  vehicle.  371-2, 
393  :— on  Transfer,  371,  407. 

Traverse  :— Bdy.  210.  264  : — Circuits,  218,  243-4,  252.  255.  272-3,  278. 
281.  297-8,  494  -.—Compass  or  Theodolite.  185,  215,  255.  277, 
292^-3  297-8  :— -Control,  270.  297-8,  303-4: — Forests,  A  Hills,  260, 
297  Network,  6.  195-7,  497  ,543  3vy.,  215,  285,  2 88,  540 

Theodolite  A  Chain.  195-7,  218,  249.  252,  265.  281-2,  292.  207, 
423,  447  : — «.  Circuits  ;  comps.  Instns.  ;  Perambulator,  Tables. 

Traversers,  304,  425,  450. 

Treasure,  transport  of,  376,  454,  473. 

Treasury.  Govt.,  328,  368.  376-8,  484-5. 

Treaties  Fieoch.  Chanderoagore,  Jan.  1873,  178  : — GnlAb  Singh, 
Amritsar,  16-3-46,  220  n.5 with  NixAm,  Ber&r.  1804,  1853; 
178  —Sikhs.  Lahore,  9-3-40  ;  186,  269  n.S  Sikkim,  1-2-35  ,  186. 

Trebeck.  Geo.  (  dL  1825  ),  traveller  [  in,  508  1.  vlll,  186-7.  220,  317. 

Trees  2  40  52.  643  : — Bdy.  marks,  259  : — Bridges  203  Clearing 
24  68  60,  98-9.  103-6.  201,  413,  477-8,  626  Lopping.  104, 
198: — Obstacles  103,  105.  173  Signals.  174,  176,  252  260, 

287-8;  v.  Forest;  Fruit  Juugle  ;  Pine;  Pi  pal ;  Sal ;  Teak. 

Trgn. : — Kami  TA1.  259  : — v.  Assam  Longl. ;  BlhAr  •  Bombay  ;  E.  Coast ; 
Errors  ;  Gt.  Arc.  ;  Gt.  Indus  ;  Gt.  Longl.  ;  Gt.  Trigl.  ;  GuJarAt  ; 
Kashmir;  KAthiAwAr  ;  Hi.  Quadl.  ;  FW.  Quad!;  PeshAwar  ; 
RAjputAna  ;  Sind. 

Triangles- — Length  of  Side*  90,  98,  101,  104,111.119-20: — Long, 
67,  104  :— Short.  3.  29,  40.  46,  40,  04  :— Network,  xiii.  101,  167, 
190,  200,  282.  236-7  : — -ObBn.  of  3  angles,  287  ;  v.  ChAin  ;  Lay-out  ; 
Spherical  ■  Symmetry’  : — Chjun,  or  series  :— Double  or  compound, 
22.  45.  47,  49.  55.  60.  98.  101-2.  175  Single,  14-6,  46,  63,  60, 
97!  101-2,  130  ;  «.  Approx. 

Triangulation  Impracticable,  196,  643  Unconnected.  281-2: — 
bv  Rev  Survrs..  261,  264-6.  267,  271-2,  270-7,  280,  292:— 
Topo  Svy..  4-6.  30,  119,  121,  107-79.  184,  188-92.  195,  198,  201-3. 
200,  209-12,  216,  281-2,  295-7,  385.  410.  421.  426,  483,  617  ; 
9  Charts  ;  Minor  ;  Points  ;  Principal  ;  Secondary. 

Triangulators  OTS..  97,  230,  234,  270,  287.  295.  387.  408,  410,  422 
Topo..  197,  205.  271.  387.  422.  472,  485-6. 

Tribal  Territory,  215-9,  476,  608,  629. 

Tribesmen  —C.  India.  38  «.  Coast.  10/-8,  626-7  NUgiria  or  todai 

8.  179  : — kwt.,  638  n.6  :-FathAns.  4.  47  40.  161,  21 6  9,  811. 
474,  608  : — SlkkJm,  83  ;  v.  Baluch,  Bhlls  •  KhCmda. 

TrJchlnopoly.  38  :— Rev.  Bvy.,  9,  280.  603  :— Top  Svy.,  604  ;  pL  28. 

Trigon,  South,  0T8.,  640.  M 

Trial.  :— Branch,  10.  341  Data.  127.  145  :—evT. :— Everest’*  Iyitem 
3.  131,  141.  837.  845-6.  470  of  Ot.  Britain,  623  :--Lambtons\ 
xiii,  365  ;  v.  ots.  ;  Control ;  r.  Irutru.  Points. 

Trigonometry,  388,  446,  601. 

Trlju^ction*  : — pargona,  186.  294-0  \  ilUge,  62.  68,  120.  210,  212, 

251.  200.  202,  297,  802. 

Trlkota  Hill,  Jammu,  z,  35-7,  472,  480. 

Tripura  State,  184  ;  c.  Tippera  Dlit. 

Troop*  Company's  (  RtiC  ),  xlil.  32.  101,  820-1,  849,  306,  872,  374, 
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*77.  <8t  '■ — Indian  173  1 — Local.  l?4  :— Tay,  *76  P»(jiU  Bute, 
4B0  ;-c.  British  ;  Medms  ;  Madina  HM'a.  -  ; 

Trotter  J/b-OoL  Sir  Henry  <  164I-101B),  nx..  1860-BO;  JidUcombe 
<  646);  feandei.  H.(2S8*;  CeBollj  (91/857  ),  EOMO.,  OB.,  OTS., 
1863-76;  DIB.,  616  s— Wm.  m„  dv.  Mat.  Trig.,  63,  <20. 

Troughton  A  Slroma.  lnsL-makera  (  it,  403  ).  3*.  66,  77,  148-56,  159, 
162  290,  623,  S81;t  hlmma  -  •- 

Pucker,  Tboa.  Tudor  (1817-67  ),  Ben.  Inf..  DIQMQ.  Punjab,  1850,  816. 

TurkistAnl  IT.  pl.'i6 1 1237.  448  :— Turks  people.  447  n.6,  628. 

Turnbull,  Wm.  Henry  (1810-68).  dv.  aast.  Xopo.,  169-70,  178.  421, 
428  ,  632.  - 

Turner,  Samuel  (  1767/8-1802  ),  BcmLnf.J  I  :  304  ],  83. 

Twecdale,  Wm.  Hutton  (  1803-83  ),  Ben.  Cav.,  lev.  •  d. 

Twenty-four  Pargsnas  DiaL,  Bengal,  xili,  6  : — Rev.  Bvy.,  241-2,  248- 
50,  283,  294,  299,  804,  306.  897,  435,  536  ;  pi.  16. 

Twisden.  T.  X..  UC..  Btlt'i  Pluto.  Burma,  1852,  JO  Cat.  (  120  ),  196. 

Typhus  A  Typhoid  fever,  456,  ,j,  .t.,^  , 


Udaipur,  RAJputana.  38,  £1.  66  n.l,  191 :  pla.  1.  8.  S.  28,  , 
lljlain,  Milua,  65,  876  u.S  ;  pla.  ,1,  Ougein.  3, *28. 

Umarkot,  Sind.  41.  58.  371  :  pL  6.  .  "  '. 

Underwood,  John  Jamra  (  d.  1864  ).  MaflL  Engl*.  1816-45  ;  Conolly 
<  98/117  ) ;  ri.  rUi.  .  ...  •  .  _  .  •  .. 

Umbrella.  223,  284,  460,  636.'  „  ' 

tncovenanled  service,  172-8.  278,  365,  402-4,  407,  426-8.  431,  439, 
494  601-3.  605,  509-11.  616,  618,  620.  637.  643-41  " 

Unhealthy  :— CoonUT.  2.  4,  30-1,  50  ,  99,  168  ,  254-6.  289,  362,  368, 
870,  876  ,  394  .  421  : — -Season,  18,  84,  -170,  173  ,  245,  262  ;  r. 
Forest;  J tingle.  , 

Uniform  —Mil..' 878  :— System  or  Svy..  xill,  xv,  22,  114-5,  122,  195, 
278,  SSS-R,  392,  530  :  v.  System.  - 

U  ninbabiled  conn  try ,  28,  42,  170—1 , 174,  198,  243, 376. 

Units  of  measure  : — Linear,  160,  299,  302-S  : — Ajea,  301-8. 
Up-Country : — Alice. ,’454,  622  : — Svya.,  433,  436. 

Upper  —India,  426.  4*8,  447,  453,  456  ; — Rrova.,  184-5,  855,452, 
456,  482; — r.iim.  \ 


Vanderputt.  John  Alexander  [  1845-81  ),  civ.  asst.  Topo.,  422,  432. 

Vanrcnen,  Brig,  Jacob  C  1762-1S2S  ),  Ben.  InT.  I  u,  402.  rv,  221  ].  688. 

Vaughan,  Jamca,  civ.  asst.  Rev.,  263,  443.  483. 

Venus,  transit  of,  1874  ;  152,  380,  502,  533,  635. 

Vermilion  oolour,  832,  334. 

Vernier  scale.  148,  167,  287,  343,  385,  410  ;  c.  Theodolites. 

Vemirux  : — I-avrience  Rrudenoe  (  b.  1814  ),  dmn.,  564.  860.  - 

Vertical  Angles.  24-5,  80,  66-7, -60.  62-7,  72.  76,  80-2.  8^-6, -91-2, 
96,  117,  152,  157,  159.  169,  217,  290,  385,  514  ; — Reciprocal,  53, 
CO  62-0  75,  8&  SO,  212,. 235; — Simultaneous.  62-6; — in  Snow- 
Peaks,  83  ,  85  ,  88-9  ,  91,  93  ,  228; — C-omps.,  121,  622  ;  e.  Circle. 

Vibration,  of  insL  or  tower.  100—8,  110,  153,  160  ;  c.  Isolation. 

Victoria; — British  Queen,  80  m3: — Cross,  mil.  decoration,  53B  ; — 
Memorial  Hall,  Calcutta,  151,  153,  529. 

"Views,  or  sights,  141-2,  224-5  ;  r.  Panoramas  ;  Sketches. 

Vigne,  Godfrey  Tbos.  (  1800-63  ),  traveller  <t  auth.  1  rv,  47a  1.  is.  87, 
187,  220,  228,  238,  240,  317. 

Village  * — Headman.  176,  185,  377,  470,  475—6  : — Maps  &  Plans,  7,  9, 
243  251,258-0.  263-6,  269-72,  276.  280,  284,  292-3,  295,  305-6, 
.313'  352,  450; — Mcasts.,  303-4  ; — Officials.  113  Fames,  257, 
480- — Proprietor.  299; — Recarde,  7-8; — Sites  fixed,  28,  103,  160, 
■  J64’lt>7  201,  216,  218,  244  ,  246,  252-3  ,  258  ,  280,  296-7.  312, 
44b,'  479  ;— Svya.,  nv,  7-8.  245-8,  255,  263,  267-70,  279,  285, 
300-1  ;  r.  Area ;  Bdy. ;  Circuit ;  TrijuncUona.  . 

Villagers,  43,  219  ,  26S,  275,  279,  301.  303,  468,  477,  499  : — as  suspicious 
or  nnfricDdly.  470,  475,  489,  527  ;  r.  Assaults  ;  Disputes,  Guides. 

Villages,  40,  62,  119,  168,  174,  187,  191,  230-2,  254,  862,  377;— Con¬ 
gested,  468;— Deserted,  177,  260  ;— Lists  of.  214,  £57.  478:— 
Mapping  184,  214  : — Obstruct  avy.  174  .  504  : — Ruined,  48,  60: — 
Scarcity,  117,  229.  458.  479.  617  : — Scattered,  88-40. 

Violence,  46,  177,  191. 

Visibility,"  19.  24  ,  40,  42,  46,  82,  98-9.  101,  103,  117.  223  .  365-6 
Id  ter-,  61-2  : — Poor,  14,  212,  366,  410.  533  ;  c.  Peaks. 

Vizaganatam,  X.  Coast,  28-9,  72,  177,  370,  414,  490;  pis.  1,  3,  28  ; 
«.  Base-lines. 

Vlacq,  Adrian  (1600-07),  mathm,  pub.  log.  tables.  Holland,  1628, 
Buev-  Bril.,  ev.  Logarithms;  123. 

Voysey,  Dr.  Henry  Westley  (  d-  1824  ).  asst,  surgeon  A  geolgl.  I  m, 
509-10  1,  viii,  19  n2,  142.  . 

Tyafl.  Wm.  Robt.  (1838/0  ).  civ.  asst.  Rev..  436,  443. 


"Waddell,  Lb-Col.  Lawrence  Augustine  .(  1854-1938  ),  1K&.,  DIB.’. 

"  Crawford's  Boll  (  8.  2139  ).  Who  wot  Who,  nr  ;  CB..  CIS.  ;  95. 

Walker:— John  (  1787-1873),  HKIC.'s  Geogr.(  in,  510-1  ],  xiii,  9.  146, 

.  _  -182.  238-40,  807-9.  816,  8)8,  827,  330,  346,  620,  531,  640 J.  A 
"  .  C.,  cartrs  182,  310  Obsy.,  DDm,  (  jtw  )  138  n-8. 

Wallace  May  Rayner  (  1826-71  ).  Bo.  Inf.,  401 :— Lt.-Gcn.  Rowland 
Robt."  (  1830-1915),  Bo.  InT.,  60.  Sind,  1850;  B  Ao  B  os  Who, 
278 dv.  asst.  Rev..  260  n.l,  443. 

Wallair,  nr.  VixagapaVam,  466,  490  ;  pis.  1,  28. 

Walton,  Wm.  (  1812/3-1901 ),  mathn..  Trim  Hall,  Camb.,  “Old  Father 
lime*’,  ob.  The  Timex.  11-9-1901  :  602. 

Ward.  Ben.  Swain  i  1786-1835),  Mad.  Inf.  [  m.  jun  ).  re,  8,  179, 
346  421  - — Condi.  C.T.,  Ui„  Burma,  1850,  of  hxic.  £rii6na, 
Irrawaddy,  1851-9.  Markham  (  28.  480);  JO.  CoL  <  670).  196;— 
w.  Civ.  asst.  Rev..  267  n.6,  443. 

Wardwan  Be.  w.  Himalaya,  88.  230  n.3,  513  ;  pi.  6. 

Warren,  John  (  1769-1830  1.  Capb  HM.  33rd  Ft.  [  u.  449:53  1  1  Ll  t**1- 
JeaD-llaptiste  Francois  Joseph;  24th  Conte  de  Barren,  1616; 
Xiv,  124. 

Waste  Lands,  6,  171,  211,  214,  218,  £44  .  264  .  269  Svy,  272-3,  27B. 
'  282,  293,  4)6,  505,  619;— Madras.  8  ;  r.  Darjeeling. 

Watch,  or  timekeeper,  495: — avy.  by,  187,  195  : — Maker,  163  : — Watch¬ 
men,  or  guards,  66,  322  ;  v.  BOR. 

Water  -for  building  construction.  283  : — Brackish.  2,  39,  68-60, 
212,  256.  273  .  449  .  456,  618. 


Water; — oolour  pain  tin*.  499  : — courses,  sry.,  489  : — YoWl.  ■£».!•- 

logued  areas,  243.  246.  259.  803  : — Supply,  188.  479  : — Dcmage  - 
to  To»tn.  106-7.  112:— Drlrfklng.  *9-40,  45-6,61-2.  69-60,  7*. 
383.  223,  234,  256.  178,  278.  449.  457,  459-60,  479,  Frown;  11, 
618  ;  Scarcity,  53.  Ill  t.  WelU.  •  > 

Waterhonse,  M  Gen.  James  (  1842-1922),  Ben.  Art.  A  *0.-;  TV0. 

Calcotta,  1866-95  ;  831.  .  ;  ..  <  ..f  " 

Waterlow,  pioneer  lithographer,  e.  1855  ;  829  n.4.  1  !..■•.  r  ■  ;i 

Watermarked  paper,  832— 4.  "V 

Waugh's  M anuscripts,  98,  131,  137.  ' 

Warir&bid  : — Punjab,  62.  209.  296.  837.  624,  639  ;  pi.  6.  .  ... 

Wariristan.  yvvy.,  vr.  of  D.l.  EhAn,  48.  216,  601.  ;  , 

Warirs,  Pathkn  txtl*csmen.  49.  216,  239.  608.  . l>—  ' 

Weather  Clear,  42  46.  83.  100.  116.  132,  £03.  212,  548  ^ Unfavour¬ 

able,  11,  23,  25.  27,  88.  46,  62,  65,  83,  114.  117.  176,188,  204,  206, 
223—4  .  229  ,  233.  *81.  410.  41L  453  ,  458  ,  493  ,  607-8.  638: — 
Variable,  114.  458.  472  ;  c.  Cold  :  Hot.  • 

Webb.  Chas.  Robt.  (  b.  1825),  dv.  asst.  Trig.,  14  ml,  19  ml.  420, 
456  Geo.  Parker  Regtr^  612-8: — Capt.  Wm.  Bpencerf  ,17i4- 
1865  ),  Ben.  Inf.  1  m.  yn-y  )  Til  81.  86  .  01-2.  136  ,  542.  -  --  - 

Wellesley,  Tu.  Arthur  (  1768-1852).  1st  Duke  of  Wellington  ;  JJKJB. 

•  l  n.3.  233  1,-xliL  ‘  1  ..  .  :  ,  ;  1  •.’),<■  I 

Wells.  -£,  SB.  61;  63.  111.  272-3  .  460,  <78,  493  masonry.  £60. 
Western,  -James  Roger  (1812-71).  Ben.  Engra.  I  Tv,  474  Xc  Conolly  _ 
(88/168  );Hodson  rv.  <  430-1  >  ;rS74—  a  .. 

Westminster; — Abbey,  Dondon,  608  : — School.  612.  -  •' 

Weston.  Chas.  Tbos.  Guslavus  (  1786-1828  ).  Ben.  Inf.  (  m,  513  ),  629. 
Whswell,  Rev,  Wm.  <  17P4-1B66  ),  TBS.,  1820,  »05.,  1827  ;  Tnn.  ColL 
Camb.  ;  Tidea  ; XWB.  :  69-70.  ■  ■  ,t  ,  «(  ■  ■  ■  •  . 

White  : — Ants,  or  termitea,  168.  363.  305  : — wash.  216.  228.  232.  ■  _■ 

.Wilcox,  Ricbd.  ( 1802—48  ),  Ben.  Inf.  (  m.  813-s  1.  vu,  tx,  253,  Sll, 
322,846  .  880,  523. 

Wild: — Anim&la,  256,  *7*.  453.  '456,  467-8  -  x.  Bean  ;  Shooting ; 

Tigers  — Country,  170,  £01.  209,  235. 

Wiltiams  David  B.  (  1702-1848);  Geol.  Svy.  Gt.  Britain.  1889-^5; 
gel,  1845  till  death.  142-3  : — CoL  Edward  (  d.  1798).  ju_  Dir. 
OR.  1791  Ull  death.  839: — Henry  Wybdham  Campbell,  civ.  aast. 
Trig.,  420: — M  Gen.  Sir  Hngh  Bruoe  (  1865-1942),  bx,  it., 
1886,  JtCB„  D80.;  543; — Monier  (  1777-1823),  Bo.  Inf..  SG. 
Bombay.  1807-35  [  m.  515-6  1.  vl.  vii.  vtil.iai —  ,Ji: 

'Willis,  Ricbd.f  b.  3  8  28,' V  ).  dv.  asst.  Rev..  433,  444.  ■-  ;  1 

Wilson  Alfred  John  (  1845-81  ),  Topo.  Aast..  432,  434  Wm.  Alex-, 
his  father  <  b.  c..  1806  ).  dv.  asst.  Rev.  (  lc.  a7f  },  183.  241,  246- 
8,  209.  804.  397,  432,  434,  438,  444  ; — Wm.  Alex.  jnur„iiro.  to 
Alfred,  appd.  civ.  asst.  Rev.,  1861,  444.  ‘ 

Wind.  14,  S2-3,  48,  61,  69,  68,  71,  106,  176,  207,  261,  872,  410.  440, 
604  ,  518  ,  536.  .  .Cgp 

Wine.  437,  462  .—ifercbaDts.  425:— Sherry,  41L  462.  ... 

WiDgate,  MaJ.  Geo.  (  1602-76  ),  Bo.  Engre.  (1C.  47s).  DIB-  ;  Connljy 
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